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Preface

The book *Curriculum and Methods of Teaching’ marks a valuable addition
to pedagogic literature. It is unique in so far as it supplements theories with
their practical applications, presents difficult concepts in simple language
and provides positive directions for their use in day-to-day work.

The book stands divided into three sections: Section I covers the
Fundamental Themes in Curriculum and Evaluation, Section II deals with
Conventional and Unconventional Methodologies for Teaching and Learning
and Section I with Methods of Teaching Specific Subjects.

The comprehensive coverage of the book and the intensive treatment of
themes, makes it a textbook for the students of education, a treasure trove for
the pedagogues and a ready reckoner for the schools and practising teachers.

A cursory look at the table of contents will easily reveal that the book
has not missed any theme of importance in the area of curriculum —
objectives, content material, metho dology, aids and evaluation.

All this makes the author confident about the immediate relevance and
functional utility of the book he is placing in the hands of all those with a
stake in education and growth of children.

The references easily give out the wide range of publications consulted
for enriching the book.

Suggestions for further improving the book are earnestly solicited and
will be thank fully received,

The Humanity House Dr. H.S. Srivastava
143, Dayanad Vihar

Delhi-110 092.
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Education for the Twenty First Century
(UNESCO Repori—Learning the Treasure Within)

Mo educational document can and should in the present century start
without a reference of the UNESCO report ‘Learning the Treasure
Within'—Education in the 21st Century. The pointers and
recommendation of its different chapters are, therefore, presented as
an introduction to the present book.

1.1 From the Local Community to A World Society

Worldwide interdependence and globalisation are major forces in contemporary
life. They are already at work and will leave a deep imprint on the twenty-first
century. They require that overall consideration, extending well beyond the
fields of education and culture, be given, as of now, to the roles and structures
of international organisations.

The major danger is that of a gulf opening up between a minority of
people who are capable of finding their way successfully about this new world
that is coming into being and the majority who feel that they are at the mercy
of events and have no say in the future of society, with the dangers that entails
a setback to democracy and widespread revolt.

We must be guided by the Utopian aim of steering the world towards greater
mutual understanding, a greater sense of responsibility and greater solidarity,
through acceptance of our spiritual and cultural differences. Education, by
providing access to knowledge for all, has precisely this universal task of helping
people to understand the world and to understand others.

1.2 From Social Cohesion to Dlemocratic Participation

Education policy must be sufficiency diversified and must be so designed as
not to become another contributory cause of social exclusion.

The socialisation of individuals must not conflict with personal development.
It is, therefore, necessary to work towards a system that strives to combine
the virtues of integration with respect for individual rights.
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Eduecation cannot, on its own, solve the problems raised by the severance
(when this happens) of social ties. It can, however, be expected to help to
foster the desire to live together, which is a basic component of social cohesion
and national identity.

Schools cannot succeed in this task unless they make their own contribution
to the advancement and integration of minority groups by mobilising those
concerned while showing due regard for their personality.

Democracy appears to be progressing taking different forms and passing
through stages that fit the situation in each country. Its vitality is nevertheless
constantly threatened. Education for conscious and active citizenship must
begin at school. :

Democratic participation is, so to say, a matter of good citizenship, but it

can be encouraged or stimulated by instruction and practices adapted to a
media and information society. What is needed is to provide reference points
and aids to interpretation. so as ta strengthen the faculties of understanding
and judgement.

It is the role of education to provide children and adults with the cultural
backgmund_that will enable them, as far as possible, to make sense of the
changes taking place. This presupposes that they are capable of sorting out

= mass ofinformation so as to interpret it more effectivel y and place events
in a historical perspective,

L3 From Economic Growth to Human Development

Further reflection on the theme of a new model of development, showing
mare respect for nature and the structuring of people’s time.

s E':'_if future-oriented study of the place of work in society, taking into account

jie ects of technical progress and change on both private and community

A t'ul[t_:r assessment of development, taking all its aspects into account,
along the lines of the work done by UNDP,

The establishment of new links between educational policy and

fiil':_‘rl’?|':"_I3'T"‘i""'l Fﬂlicy: with a view to strengthening the bases of knowledge and
ski'ls 1n the cu.untm:s‘ concerned: encouragement of initiative, teamwork,
!'EEIISIIW_ Synergies lflklﬂg, local resources into account, self-employment and
the spirit of enterprise.

. The necessary improvement and general availability of basic education
(importance of the Jomtien Declaration),

1.4 The Four Cornerstones of Education

Education throughout life is based on four pillars: fearning o know, learning
to do, learning to live together and learning (o be.
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Learning to know, by combining a sufficiently broad general knowledge
with the opportunity to work in depth on a small number of subjects. This
also means leamning to learn, so as to benefit from the opportunities education
provides throughout life.

Learning to do, in order to acquire not only an occupational skill but
also, more broadly, the competence to deal with many situations and work
in teams. It also means learning to do in the context of youngz peoples
various social and work experiences which may be informal, as a result of
the local or national context, or formal, involving courses, alternating study
and work.

Learning to live together, by developing an understanding of other people
an appreciation of other people and an appreciation of interdependence—
carrying out joint projects and learning to manage conflicts—in a spirit of
respect for the values of pluralism, mutual understanding and peace.

Learning te be, so as to better develop one’s personality and be able to
act with ever greater autonomy, judgement and personal responsibility. In
that connection, education must not disregard any aspect of a person’s potential:
memaory, reasoning, aesthetic sense, physical capacities and communication
skills.

Formal education systems tend to emphasise the acquisition of knowledge
to the detriment of other types of learning: but it is vital now to conceive
education in a more encompassing fashion. Such a vision should inform and
guide future educational reforms and policy, in relation both to contents and
to methods.

1.5 Life-long Education

The concept of learning throughout life is the key that gives access to the
twenty-first century. It goes beyond the traditional distinction between initial
and continuing education. It links up with another concept often put forward,
that of the learning society, in which everything affords an opportunity of
learning and fulfilling one’s potential.

In its new guise, continuing education 1s seen as going far beyond what 15
already practiced, particularly in the developed countries, i.e., upgrading, with
refresher training, retraining and conversion or promotion courses for adults,
It should open up opportunitics for learning for all, for many different
purposes—offering them a second or third chance, satisfying their desire for
knowledge and beauty or their desire to surpass themselves or making it
possible to broaden and deepen strictly vocational forms of training, including
practical training.

In short, ‘learning throughout life’ must take advantage of all the
opportunities offered by society,
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1.6 From Basic Education to University

A requirement valid for all countries, albeit in various forms and with different
types of content—the strengthening of basic education: hence II:IE EI‘J‘!]J!.'.E:’.‘[SIE
on primary education and its traditional basic programmes—reading, writing,
arithmetic—but also on the ability to express oneself in a language that lends
itself to dialogue and understanding,

The need, which will be still greater tomorrow, for receptivity to science
and the world of science, which opens the door to the twenty-first century and
its scientific and technological upheavals.

The adaptation of basic education to specific contexts, the most deprived
countries as well as the most deprived sections of the population, starting out
with the facts of everyday life, which affords opportunities for understanding
natural phenomena and for different forms of socialisation.

The pressing needs of literacy work and basic education for adults are to
be kept in mind.

In all cases, emphasis is to be placed on pupil-teacher relations, since the
most advanced technologies can be no more than a back-up to the relationship
(transmission, dialogue and confrontation) between teacher and pupil,

Secondary education must be rethou ght in this general context learning
throughout life. The key principle is to arrange for a variety to individual

paths through schooling, without ever closing the door on the possibility of a
subsequent return to the education system,

Debates on selection and guidance would be greatly clarified if this
principle were fully applied. Everyone would then feel that whatever the
choices made or the courses followed in adolescence, no doors would ever be
closed in the future, including the doors of the school itself. Equality of
opportunity would then mean what it says,

Universities should be central to the higher level of the system, even if,

as is the case in many countries, there are other, non-university establishments
of higher education.

Universities would have vested in them four key functions:
I. To prepare students for research and teaching.

2. To provide highly specialised training courses adapted to the needs
of economic and social life.

To be open to all, 5o as to cater for the many aspeets of lifelong
education in the widest sense,
4. International co-operation.

The universities should also be able ta speak out on ethical and social
problems as entirely independent and fully responsible institutions exercising

a kind ofintellectual authority that society needs to help it to reflect, understand
and act.

3.
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The diversity of secondary schooling and the possibilities afforded by
universities should provide a valid answer to the challenges of mass education
by dispelling the obsession with a one-and-only educational ‘king’s highway’.
Combined with more widespread application of the practice of alternating
periods of education with periods of work, these approaches can provide
effective tools for fighting against school failure. The extension of learning
throughout life will require consideration of new procedures for certification
that take account of acquired competencies.

1.7 Teachers in Search of New Perspectives

While the psychological and material situation of teachers differs
greatly from country to country, an upgrading of their status is
essential if *learning throughout life’ is to fulfil the central function
assigned to it by the Commission in the advancement of our societies
and the strengthening of mutual understanding among peoples. Their
position should be recognised by society and they should be given
the necessary authority and suitable resources.

The concept of leaming throughout life leads straight on to that of a
learning society, a society that offers many and varied opportunities of
learning, both at school and in economic, social and cultural life, which
need more collaboration and partnerships, with families, industry and
business, voluntary associations, people in active cultural life, etc.
Teachers are also concerned about the imperative requirement to
update knowledge and skills. Their professional lives should be so
arranged as to accommodate the opportunity, or even the obligation,
for them to become maore proficient in their art and to benefit from
periods of experience in various spheres of economic, social and
cultural life. Such possibilities are usually provided for in the many
forms of study-leave or sabbatical leave. Those formulae, suitably
adapted, should be extended to all teachers.

Even though teaching is essentially a solitary activity, in the sense that
each teacher is faced with his or her own responsibilities and
professional duties, teamwork is essential, particularly at the secondary
level, in order to improve the quality of education and adapt it more
closely to the special characteristics of classes or groups of pupils.
The commission stresses the importance of exchanges of teachers and
partnerships between institutions in different countries. As is confirmed
by current activities, such exchanges and partnerships provide an essential
added value not only for the quality of education but also for a greater
receptivity to other cultures, civilisations and experiences,

All these lines of emphasis should be the subject of a dialogue, or
even contracts, with teacher’s organisations which go beyond the purely -
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corporatist nature of such forms of collaboration: over and above their
aims of defending the moral and material interests of their members,
teacher’s organisations have built up a fund of experience which they
are willing to make available to policy-makers.

1.8 Choices for Education: The Political Factor

Choosing a type of education means choosing a type of society. In all countries,
such choices call for extensive public debate, based on an accurate evaluation
of education systems. The Commission invites the political authorities to
encourage such debate, in order to reach a democratic consensus, this being
the best route to success for educational reform strategies.

The Commission advocates the implementation of measures for involving
the different persons and institutions active in society in educational decision-
making: administrative decentralisation and the autonomy of educational
establishments are conducive in most cases, it believes, to the development
and generation of innovation.

In view of the foregoing, the Commission wishes to reaffirm the role of
the political authority, which has the duty clearly to define options and ensure
overall regulation, making the required adjustment: education is a community
asset which cannot be regulated by market forces alone.

The Commission nonetheless does not underrate the force of financial
constraints and it advocates the bringing into operation of public/private
partnership. In developing countries, the public funding of basic education
rémains a priority, but the choices made must not imperil the coherence of the
system as a whole, nor lead to other levels of education being sacrificed.

It is essential that funding structures be reviewed in the light of the
principle that learning should continue throughout individual’s lives. The
Commission hence feels that the proposed study-time entitlement, as briefly
outlined in the report, deserves to be discussed and explored.

The progress of the new information and communication technologies

should give rise to a general deliberation on access to knowledge in the world
of tomorrow, The Commission recommends:

the diversification and improvement of distance education through
the use of the new technologies:

greater use of those technologies in adult education and especially
in the in-service training of teachers;

the strengthening of developing countries infrastructures and
capabilitics in this field and the dissemination of such technologies
throughout society; these are in any case prerequisites to theiruse in
formal education systems; and

— the launching of programmes for the dissemination of the new
technologies under the auspices of UNESCO.
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The Perspectives of Indian Education

2.1 The Change

In education no barriers have to be broken but only its advancing horizon
are to be chased. In this perspective one comes across the situation where
‘chanpe’ has remained the only “constant’. But, when one thinks of the
realities of this phenomenon of change one usually stops just at changes
only in the fields of Science and Technology. We do not stretch our thinking
and imagination to other fields to discover that even HISTORY has changed.
With the recent excavations in Haryana and Kutch even our ancient
civilisations have got pre-dated, GEOGRAPHY too has undergone a change
with so many new countries having come into existence, POLITICS has
witnessed another phenomenon of change with so many erstwhile colonies
and dictatorships having become democracies. Such a dawn of democracy
has also in many cases brought about corruption and criminalisation in its
wake in the initial stages of their emergence in the new garb. SOCIOLOGY
too has undergone change with rural communities having got dismembered
with onslaughts of urbanisation and migration. At the micro-level too the
joint families have yielded place to nuclear families breaking away from
the age-old bonds and affiliations with the cultural heritages. ECONOMICS
too has changed with materialistic pragmatism replacing philosophic
idealism, globalisation taking over protective consumerism, trampling the
valued concept of thrift where even students have come to be treated as
consumers and education a business enterprise and so on.

So, it could be safely concluded that knowledge in all fields is growing
fast but to our astonishment is also becoming redundant faster. Acquisition
of knowledge, therefore, has become a risky dissolvable and drainable
temporary asset which cannot any more be depended upon as ones wealth,
Educational ventures in this context have but aim at not being content with
just imparting ‘remporary knowledge' but work towards imbibing in the
students permanent multi-use competencies’ which are abiding assets, usable
in different situations,
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2.2 The Changed Purpose of Education

Education for education sake, is no more an acceptable proposition. It has to
be purposeful and demonstrate usefulness not just to the individual and the
community but to the nation and the world at large. In the context of the
present situation it has to be: ,
-» aliteracy enhancement programme for attaining cent per cent literacy
in course of time with particular reference to girls.
® apoverty eradication programme through the imparting vocational
skills for making a living,
‘® an emplayment creation programme by opening up professional
possibilities in unexplored fields and avenues for self-employment.
e  awealth generation programme which will be a natural off-shoot of
the above ventures, through economic elevation of individuals and
communities in both rural and urban areas.

a health promotion programme through awareness about keeping
healthy and thus improving efficiency in both quantitative and
qualitative terms. Reduction in child and female mortality and
increasing functional longevity of all.

& social regeneration programme through participative and
cooperative initiatives.

a cultural enrichment pragramme for taking advantage of our ancient
wisdom and heritage,

a religious enlightenment programme incorporating and advocating
a concept of religion as a flowing stream and not a stagnant pool

incorporating values of peaceful co-existence through tolerance and
non-violence preached by all of them.

a human emancipation programme heralding freedom from

conservatism rigidity, and dispelling blind-faith, superstition and

narrow-mindedness.

avisionary futuristic programme offering opportunities for inculcation

ofabilities and proficiencies for meeting the challenges of the future

: with confidence and suceess. Entrepreneurship will be an essential
component in this regard.

Education must aim at training individuals to be innovative, capable of
evolving, adapting (o the rapidly changing world and assimilating change.

Education for the future too deserves a more elaborate analysis. Future
as WE perceive it, is no more just unknown but has become unpredictable.
Yesterday's education has no more remained relevant today and today's
education will become even more irrelevant tomorrow. With reference to this
phenomenon one lime education has remained completely inadequate for
life-time employability. Continuous upgradation of skills has therefore become
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imperative, further reinforcing the concept of */ife-long-education’. Thus the
old concept of the life-cycle of individuals as consistin g of education-work-
retirement’, has become redundant, having been replaced by that of education-
waork and no retirement. Education thus has to have only commas and no
Jult-staps.

[nthe words of Dr. R.H. Dave, “Education in the life-long perspective, is
a process of human transformation, human enlightenment and human
empowerment for the attainment of a beiter and a higher guality of life. "

Objectives, aims and goals have also to be conceived stated and defined
comprehensively yet specifically in all the three domain of development.
Cognitive (thinking), Affective (feeling) and Psycho-motor (doing). Focus of
attention here, has to be not just on acquisition knowledge but application of
knowledge in life situations. In addition, aesthetic sense, values and reflection
about what is acquired, have also to be incorporated in the programmes of
education, which would need to cover the development of total personality of
the students in both scholastic and non co-scholastic aspects for becoming
enabling, empowering and enriching.

2.3 Mew Directions in the Content of Education

A shift of focus in regard to the content of education is also be called for and
this will have to imply change in spirit and not just in name like the overnight
change of name of Primary Schools into Basic Education Schools, just by the
change of the sign boards,

Collaboration with business and industry in the development and
transaction of educational content than just lip-serviced consultation too is
needed. This will be necessary for developing industry and business related
skills and thus strengthening the relationship of education with the clients/
consumers of our products (the educated work-force).

A shift from the concept of Syilabus to that of curriculm, will also be
called for, by moving beyond course content to the enunciation of objectives,
of course content, of methodology of teaching and learning, of aids to
instruction and of evaluation,

Change in the enunciation of content with a disciplinary approach to an
integrated one, will also have to be a part of this process.

From discipline-based fundamentals fo applications of the basic elements
of content will also be needed. Thus from the teaching of say the history of Physics
(Newton did this Einstine did this) to Applications of Physics will need to be
focussed upon.

A shift from only vertical treatment of subjects (Like Babar, Humayun,
Akbar, Jahangir.....) to both vertical and horizontal treatment of content (1ike
who ruled France when Shajahan ruled India) will be called for. Japar it may
be mentioned has introduced a new subject *Contemporary Society” in its
new curriculum in this context.
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A move from absiract to concrete entities and examples of realities will
also be necessary for consolidating the elements of content in the minds of
students.

In addition to the immediare use of the contents in life, to their long
range implications will also be needed to be incorporated in the courses of
study for inculeating in students not just insight but also foresight in their
decision-making abilities.

Besides facts, generalisations in terms of hasic understandings would
also need 10 be incorporated as part of content. This would imply moving
beyond the statements like Aryan civilisation flourished on the banks of the
rivers ofthe Indo gangetic plain. Persian Civilisation on the banks of Euphrates
and Tigris, Egyptian civilisation ofthe banks of the Nile. Basic understanding
based on these facts would be “Early civilisations grew in river beds,”

v The fast growing changes in content would also need to be taken care of
’fh“f"“Eh the incorporation of the concepts of Frontling Curriculum, where the
major part of the prescribed contents (say 90%) may be changed after four or
five years, buta 10% part of it, listing new developments called the Frontline
Curriculum may change say every two years,

There has to be yet another change in content. Instead of defining
PETAMELETs an atlempt should be made to explain them so as to bring them
within ﬂ'lf:‘ etfortless comprehension of the students. Pictorial or diagramm atic
Or graphical representations prove to be valuable instruments in such a
consolidation of content. This not just leads to self-growth but influences the
folal overalf Perceptions and growth as such.

2.4 Curriculum Transaction

With different institutions followin g the same prescribed courses, the marked

differences in the quality of education imparted by them occur mainly because
L"‘f mETh?dﬂlagy of teaching and learning they advocate and practice.
‘Iranaalctmn _nf curriculum thus becomes one of the key foundations of
education chiefly responsible for the degree of realisation of the goals set.

| Tfl_E first Eh ing that needs to be mentioned in this regard is the need foran
Jmmtdiatﬂ_ shift form the traditional tongue and ear method to a variety of
:,m ::n_n ventional approaches of teachin g and learning. (An independent cha pter
is bemf_,r devoted to these methods in the book.)

‘n.l.-l’nth the enormous advances in the different subjects of study the
prescrrhed content too has swelled up. Thus an individual learner finds it
difficultto coverit. Group and participatory learning practices have, therefore
to bE. encouraged and adopted. Apart from this, group and participatory
learning becomes more illuminative, leading to better internalisation. It also

generates team spirit which turns out to be a great asset in the live realities of
professional situations. -
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Learning only from the print media to internet surfacing, CD-ROMs etc.
have also to be fully explored for enrichment of learning. Approaches to
effective utilisation of these sources has also to be imparted to the students.

This will also make the teacher conversant with the new techniques and
enable him to assume his real role of being a guide rather than just a dispenser
af information. With knowledge growing fast the teacher too will need to
become a co-learner with the students particularly so in regard to the content
of the Frontline Curriculum. :

Students will thus naturally become ‘Subfects’ of education and not remain
anly ‘ebjects’ of education. They will not only learn but learn how to learn
and finally voluntarily assume the responsibility of moving ahead in their
crusade through self~directed learning and later to the needed initiatives in
this regard.

The locale of teaching and learning will in this situation move beyond
the classroom to laboratories, environmental observations, different life and
work settings. With these situations emerging as the new locations of learning
there will naturally be another great transformation. The students would thus
be better prepared to meet and tackle live natural challenges and instead of
testing imaginary concocted hvpothesis (and these too) in simulated situations.
Such experimental learning will find immediate assimilation uprooting the
need for memorisation.

Field Surveys and library research will also, in this context, become
everyday pursuits of learning, when things like Engel’s law of consumption
will not need to be memorised for reproduction at examination time, but a
self-deduced conclusion which would be impossible to forget,

These new approaches will, quite naturally and not just incidentally
improve the pace of learning, the gualiry of learning beside enhancing the
guantum of learning.

Interactions of different kinds, with the teachers, with peers and with
ones own self. will also then take place with increased levels of motivation
and concentration as one moves from one stage to another.

The marriage of technology and pedagogy will also enable transversing
longer distances and digging deeper into the treasures of knowledge through
all possible delivery modes, be they instructor led, or of distance learning or
of on-line learning or leaming through CD-ROMs,

Curriculum Transaction will also need to acquire and demonstrate
flexibility for being adaptable the needs of different times, different content,
different individuals and become relevant and accountable to all settings. The
bright children will only need to be introduced to the learning material and
learning processes and they would then move on, on their own. The mediocre
children with initial exposure will also need reinforcement. The weaker
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students would need repeated teaching and repeated reinforcement for
consolidation and internalisation of learning,.

2.5 Learning Materials and Aids

The emergent realities will as mentioned earlier expect and require the learning
materials to move beyond the print media to technolagical aids (the CD-
ROM:s the internet etc.). These could be used both for teacher-directed learning
as also sclf-learning. Both teachers and students would, therefore, need to
acquire the needed proficiencies for effectively and profitably using them, In

this context they would all, not just need to be computer literate but compuler
savvy.

2.6 Evaluation of Student Growth

With edu-:artiun a5 a process of human enablement, human empowerment and
human enlightenment, growth among students, will also be recorded in
different facets of personality. Thus evaluation would need ta-

® be a process spread overthe total span of education.

® consist of exercises related to the collection of evidences about the
kind and degree of growth occurring among the students in the context
of the inputs provided.

® bedesi gned to coverall the three domains o f development Cognitive,
Affective and Psycho-motor—and related growth in both scholastic
and non co-scholastic areas,

® press into service a variety of conventional and unconventional
1ecl}niquu5 and tools of evaluation.

: be in both qualitative and quantitative terms.

: r:rst ujll:?t assess growth but help to improve its pace and quantum.

- meaningful declaration of results and become useful in taking

A variety of decisions about individuals and/or groups evaluated.

Theabove descri

ptive definition of evaluation assumes greater importance

particularly because customarily we teach what we test and not so much test
what we teach,

v With shortcomings in our external/public examinations and with
institution-based evaluation tog becoming their replica, only academic aspects
by-and-large come under the purview of our testing programmes with almost
complete neglect of the non-academic areas, which are considered to be more
important for success in life,

The exigencies and emergencies,

the inherent defects and operational
shortfalls go

to greatly erode the sanctity and credibility of our external
examinations. Furthermore the irreversibility of the results of such unfair
examinations, do call for the emancipation of our helpless students from them.

Selective teaching and selective learning too have become common
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features, because of the short-falls in our traditional question papers which
had few questions to be attempted out of those given and provided options.

In these traditional external/public examinations the inter-examiner
variability, variations in the ranges of scores and patterns of their distribution
from subject to subject, year to year and examination to examination lad to
the non-equivalence of a particular score in different subjects. The use of
sacrosanct cut-ofT scores (33%, 45%, 60% and 75%) for classifying the levels
of achievement of students in all subjects in all examinations and in all years
thus became atrociously unscientific propositions. It has been to overcome
these shortcomings that the National Policy on Education 1986/92 has
suggested the use of grades in place of marks. When grades are used, the
cut-off scores for grades are defermined and declared subject-wise for each
examination and in relative grading on the basis of the obtained scores of the
students and not in advance of examination for being used perpetually. The
concept of Pass and Fail is also alien and not admissible when grades are
awarded. The aggregation of these non-equivalent entities (marks) for
obtaining an overall indicator of performance in terms of divisions and
distinctions is like adding temperature (in celcius), hum idity (in percentage}
and rainfall (in centimeires) for obtaining an index of weather.

The prescription of year long courses in different subjects, and with all
subjects required to be cleared simultaneously in a single attempt for obtaining
a certificate of qualification, are provisions which have all along been the
cause of undue pressure and siress on the students. It has been to eliminate
this that the NPE has also recommended a change over to the semester system,
where credits could be earned and accumulated by clearing examinations in
parts, finally encashing them into certificates of qualification when the requisite
number of credits have been earned.

The traditional examinations also mainly attempted to test memarisation
and not so much other higher abilities. Certificates of gualification for having
cleared the examination did not also effectively assess and testify to the
possession of specific competencies by the students. They were, therefore,
wallets without any money in them.

Yet another thing which needs a special mention is that with a perpetually
used 33% score in all the prescribed subjects as the qualifying level, the all
India pass percentage of class X examinations is around 50%. Such a dubbing
as failure is disqualification for entering a course of higher education or a job
for which these are eligibility examinations. Does that therefore mean that
this half of the total number of candidates who are declared as failure are
sood for nothing. Even otherwise the faith in the results of external examination
is continuously on the ebb with employers and institution of higher education
instituting their own selection tests. The institution of external examination
by itself displays amistrust of the teacher who teaches. What is really required
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is the introduction of Continuous and Com prehensive School-based Evaluation

with an independent certificate issued by the school covering both scholastic

and non co-scholastic aspects of pupil growth as a supplement to the certificate
of external examinations,

Meaningful certification of abilities, proficiencies, achievements, skills

etc. is another important aspect to be realised. Thus instead of being a certificate

of having crossed the minimum required level of attainment, the examinations

should certify the possession of specific competencies by the concerned
students.

2.7 Globalisation of Indian Education

The education ventures of our country in their asniration of reaching out to
the skies should not get their feet uprooted from the soil. We must appreciate
that everything that is western is not essentially modern, Our conceptual
start_ing point in India is idealistic whereas that of the west is realistic from
beginning to the end. We conceive things idealistically and practice

rea]'fsticalty. The west aims mainly at physical fulfilment. Spiritual fulfilment
too 1s one of the main targets of Indian Education beside other things.

Indians unlike the west do not discard and reject the past, they assimilate.
If the west explores life the orientalists celebrate it.

Thesdﬂ are things, which our education should also take into consideration
for enabling us to live our lives nationally and think globally.

It i_s v_.rith the above in mind that we should proceed towards globalisation
appreciating and releasing that ;

There is no escape from globalisation now.

Globalisation has to be perceived as a holistic concept and not just a
truncated one focussing on economic issues alone.

Globalisation ventures have so far touched only macro-economics
and not other facets of life and that the road map for its percolation
on to the micro-level has yet to be charted.

f]lﬂhn!Isatiun has to be perceived as a reciprocative, concept
nvolving give and take and should not be taken only as a one way
traffic under any conditions.

Globalisation of Indian education presents both prospects and
dangers. The pros and cons of the issues and their implications,

the refore, need to be eritically examined for evolving an Indian point
of view.,

India should not succumb to pressures and formally guard against
onslaughts on the soul of Indian culture, in the name of liberalisation
and globalisation,

Regulations for negotiating plobalisation deals in education so arrived
at, need to be strictly enforced for saving the country from foreign
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educational invasions imbued with commercialisation with a hidden
agenda of economic exploitation.

2.8 Let Us Continue To Be Givers

Althrough the history of civilisations, India has all along been contributing to
erowth and progress of the world we live in. We have given to the world.

e the concept of zere which has revolutionised mathematics.

e the concept of decimals which has helped in re-inventing caleulation.

e the concept of the wheel which became the basis of Industrial
Revolution in Europe.

e the numerals which are the basic foundations of life and living.

Let us continue this process by further expanding such an export presently
in areas like information technology and aspire to become world leaders in as
many fields as possible, for which we have an inherent capacity and potential.

Our strengths and export oriented initiatives are not just ancient relies
but a modern reality. We are indisputably accepted as the second largest
supplier of technical manpower in the world and are also expoerting it. The
expertise we possess is largely an outcome of our indigenous education.

However we have not been good salesmen because of not being outzoing.
Let us now realise that modesty is ne doubt a great virtue but the introvert
behaviour which often generates, invariably proves to self-defeating, as
it invariably inhibits even due publicity to our strengths and achievements.

In this context while educational philosophies and ideologies which
originated in other countries, have been extensively researched upon and
documented (through modern methods) those that evolved in our own country
have comparatively remained less noticed by the worlds community.

Let us come out of this shell with sturdier determination, even though
important breakthroughs in this regard have already occurred.

Some safeguards loo are necessary. We cannot afford to glorify the
accomplishments made in the past and even the present, without a futuristic
perspective for making further advances by empowering ourselves for successfully
competing with other advanced nations in all fields, through an assimilation of
international developments. This, however, should not be done without critically
analysing these for their compatibility with our culture and needs.

In this context, it will also be necessary to first establish a balanced
alignment between our national goals and educational aims which is being
attempted hereunder in a broad manner.

2.9 National Goals

In regard to India the National Goals derived mainly from our constitution
and the cultural heritage could be listed broadly as under:

e Promotion of the principles of democracy.
e Respect for the individual.
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Equality of opportunity for all regardless of race, sex, language and
religion and in all other aspects.

Respect for the Constitution and the law,

MNational integrity, unity and security.

Social and economic justice, and development,

Freservation and promotion of the diverse cultures of the country
and the world. .

International co-operation and peace on the basis of tolerance,
reciprocity, mutual respect and trust.

Support to UN and other international bodies and contribution to
their activities for international understanding and peace.

2.10 Aims of Education

In the context of the above National Goals, the Aims of Indian Education
could be spelt out as under :

To develop a human person with desirable abilities, proficiencies,
attitudes, values and qualities of self-confidence and creativity.

To develop culturally conscious individuals with pride in the country
and a desire to contribute to its development as good citizens of the
country and the world,

Tokindlea desire for preserving and promotin g democracy, secularism,

-unity, social justice and ethics with accountability in pursuing life

situations,

To prepare for entering the world of work easily and effectively
through the development of appropriate, flexible, adaptable and multi-
USE competencies and a requisite mind set (This aim is best actualised
by developin g and transaction of courses of study not just in
consultation but involvement of business, industry and the larger job
market).

To develop sound physical health and fitness among students for
undertaking physical activities, demanding dexterity, diligence and
hardwaork.
To develop the innate abilities, talents and potentials to the optimum
level and to further enrich the same through appropriate inputs.

To acquire the ability of critical think ing, problem-solving, decision

~making and of squarely Facing unforeseen situations, while pursuing

education or at the work places.

To develop abilities for meeting the social, cultural, economic,
technological needs and aspirations of the country through an
appropriate design of the curriculum and its transaction.

To develop a sense of international brotherhood, through an

understanding of contemporary society in different parts of the world
and mutual gestures of goodwill.
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The Theory and Principles of Learning

3.1 A Macro Overview

Teaching becomes successful only when learning takes place. It is, therefore,
necessary for teachers to be conversant with the manner in which learning
comes to occur.

As learning is the undisputed goal of teaching, it is desirable to understand
!I.he phenomenon of learning—the factors that accelerate it and those that retard
it, the conditions which make it easy and those that put road blacks, in its way,
the situations which promote its success and those that don’t.

Education is supposed to create:

— énablement

— empowerment and

— enrichment
and learning for inculcation of competencies is the most important means for
attaining these goals through the modification it injects in the individuals,
which result in enhancement of his capacities as reflected through his
behaviour.

Three main types of interactions take place in schools as a part of the
teaching-learning process.

Teacher-Learner Interaction where the teacher normally plays a dominant
role and the student usually a passive one. In these situations the concentr aion
of students is minimal,

Learner — Learner Interaction, where the students work in situations of
participatory learning or group work or project work, In these situations the
level of concentration rises/increases.

Self-Self interaction or self-learning or auto-instruction which marks the
beginning of self-directed learning, whére the challenges increase and fhe
level of concentration is the highes,

It, therefore, becomes an important function or responsibility of the
teachers to make the students independent of him by making them the ‘subjects’
rather than °objects’ of education.
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Technelogy too has come to play an important role in the teaching leaming
process. Technological aids, working models, video films are now being
increasingly used, not just for augmenting knowledge but more so for providing
insight into varied facts and phenomenon of the environment. The television
has added a new curriculum, on the educational scene, as an imporiant
supplement to the curriculum of the home, of the immediate environment, of
the peer group and that of the school. The internet is the new source of
enrichment curriculum. It has, however, to be simultaneously appreciated
that technolegy can only at best be an enabler and not the answer. It can
never replace the teacher though it can surely provide valuable reinforcements
to his plans and designed programmes of instruction. Technology has surely
to be adjusted and adapted to the maturity level of the students and the
curriculum they are learning from. The technological resources have also to
lE}kE care ofthe pre-requisites of availability and accessibil ity. Technological
aids because of their versatile and universal applications have but to admit
Edﬂplatl_{m, as they can be used at an y time, at any place and by any individual.

These aids to instruction, therefore, have to be relevant, efficient and utilised
with accountability,
The delivery modes in education have of late unde rgone a dramatic change
?;1:1 lhe-s; changu:s!havc but to be taken cognisance of, for being relevant to
environmental transformations and tra ' ai
pressed into service, therefore, have to cater tzst:;:: gse.mFI:::isr: reli[hI?: E]ﬂblfs
3 pen

other cﬁangcs that may get ushered in, in course of time. The main of these
according Lo present day demands are:

® Instructor-led Learning
L Dlslannelaaming

® Leaming through CD-ROMs
®  On line self-learnin g
The extensions and dive

- rsifications of techniques ha i ecome
desirable but necessary, as e q ve not just b

ducation cannot survive in its present form and
f;?::;ﬁ;;f;‘:ﬁa;m m;z: I.}IE responsibility of learning from the teachers. In
S edmeatiin iy d; 1ih e frable to take smd-;m,; as customers and consumers
Fo b o -Ofverting fﬁ:ﬁ' Pﬁfﬂ'ﬂ'ﬁfhl'ﬂ%ﬂr.: acitivity that education should
f mercial and a business enterprise. The concept of *Education for
All" has therefore to recejve our focussed attention.
There I::as also to be a marriage of technology and pedagogy for self-
growth for ‘"f‘u““':i"g the process of growth in its wider context.
Irrespective of the variations in the methods of teaching, some of the
common purposes o be served and challenges to be met by them are those of:
® Modemnisation
¢ (lobalisation
@ [.iberalisation
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e ‘[echnologisation
® Professionalisation and
@ [ndianisation

The last of these, is the most important because education cannot succeed
if it is alien to the social and cultural ethos as also the heritage.

The salient aspeets of theory and practice of learning have been vary
explicity and yet briefly enunciated by Rajomal P, Devadas in her book
Methods of Teaching Home Science which is given below:

“How does Learning take place? What are the conditions which favour
learning? Learning is change or modification that occurs in performance as a
result of training and experience, (McConnell). Learning m school means,
modifying or changing the behaviour of the pupils, in terms of achieving the
goals. It is the process by which the pupil profits from past experience.
According to Skinner learning “is a process of progressive behaviour
adaptation.” When learning takes place, new technique or ability, based on
past experience, develops.

Learning leads to establishing relationships between the stimuli and the
responses, through a mental connection. Learning is thus impli¢s connecting
idea, events phenomenon and so on. Man is the greatest of all learners, because
he is capable of forming many connections. Good teaching based on the
psychology of learning and adequate preparation, leads to numerous
connections born out of effective thinking, planning and execution.

Understanding the factors involved in the learning process is, therefore,
important for the teacher. Pupils respond to knowledge in different ways.
When the teacher recognises the factors which favour learning, she will make
the'teaching-learning process efficient accelarated and economical leading to

deeper learning, by discarding the wrong steps and establishing the correct
connections.

3.2 Principles of Learning

Hullfish and Smith have expounded five principles of learning. According to
these authors, learning 1s:

1. Motivated when the learner has some stake in the activity.

2. Geared to the learner’s level and compatible with his physical and
intellectual ability.

3. Patterned when the learner can see meaningful relationships between
the activity and the goal.

4. Evaluated when the learner has some way of knowing the progress
he 1s making, and

5. Integrated with personal and social development, when the learner
experiences satisfactory growth and adjustments.
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3.3 Motivation in Learning

Motivation is the most powerful director of learning. In learning and living
motivation is indispensable for success. Achievement in learning depends
largely on how much the pupil really wants to study and succeed and how far
he is willing to put forth the cost in terms of human effort and energy to reach
the goal.

Teachers use many approaches for motivating children to learn.
Compulsion, coercion, templing with reward or praise and rousing their
interest and eagerness to acquire knowledge are some of the common methods
used, Wherever all-round development of character and personality through
voluntary self-activities, self-direction and self-expression are emphasised
coercion and tempting will have no place. Pupils learn and develop best when
they exert their utmost, when they energise their responses and behaviour and
when they have dynamic relationship with their environment.

Teachers must learn the art of stimulating and sustaining pupils ' interest
in learning. A high degree of motivation helps in impelling pupils into action
and ensures their active participation in learning activities. Mere repetition

does not lead to leaming. The repetition must be purposive and active; it must
enlist the involvement of the pupil. The teacher needs to direct the learning
process through such a positive motivation,

Richardson has formulated the followin g principles linking teaching and
learning,

Learning
I results from the active involvement of the learner,
1, begins with the learner’s present achievement,
3. increases its effectiveness with motivation,
4. occurs through various channels,
3. bases meanings of words and other symbols on experience,
6. takes place in the total organism in response to the total situation,
and
7.

varies with individual differences in respect of needs and abilities.

In Thorndike s view, the laws which operate in the learning process aré
those of readiness, effect and exercise including frequency and recency. If
the pupil has been prepared to leamn through mé:aninng suggestions, he is
ready to learn. The law of readiness then operates. If an effort brings success,
reward or satisfaction, it is likely to be repeated. If the size of the incentive or
reward increases, the efficiency of learning may also increase, provided the

motivation continues. This illustrates the /law of effect. The speed of
performance depends on the satisfaction-value of the reward, *Adaptation’,

‘adjustment’, ‘regulative change’ and similar terms describe successful
learning, indicating effect. Repeated effort gathers strength making repetition
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-easier, This is the law of frequency. The act that has been performed recently
has an advantage of being easy to repeat. This is the faw of recency. The laws
of frequency and recency together constitute the law of exercise. However, as
learning ability depends upon the stages of growth reached by the nervous
and muscular systems, mere exercise or drill alone cannot effect learning.

3.4 Maturation and Learning

Maturity has an important bearing on the learning process, particularly the
maturity reached by the central nervous system and the muscular system. As
the organism matures, the innate potentialities unfold themselves. In the
development and functioning of brain, adequate nutrition during pregnancy
and early childhood plays a dominant role. The degree of maturation necessary
for a particular training to be effective, is usually called ‘learning readiness’.

Thyne points out four features of learning in terms of behavioural
outcomes:

(1) Ineach learning situation the learner learns to do something. This is
the feature of behaviour;

(2) Also previously he did something differently—hence there is change
of behaviour;

(3) The change of behaviour occurs in a particular kind of situation and

(4) Finally the old and new behaviour do not merely happen in the
situation—each 1s occasioned by, or is a response to it. To learn 15 to
adopt a new response to a situation.

There are four requirements for learning to lake place; cue, force,
promptness and reinforcement. Cue means, “In any instance of leaming, there
must be a series of situations showing the ‘cue’ of that instance. The teacher
has to ensure a series of situations containing the cue. For example giving the
page numbers in the references assigned to the pupil. Behaviour has two
aspects: form and time of beginning, The learmner must make his response in
terms of these two which constitute the situation, which must have *force’ for
learning to take place. The situation must make the learner react and elicit a
response.” In any instance of learning, the ‘cue’ must have “force’.
‘Promptness’ ensures that the response which the cue evokes has the specified
form. In any instance of learning, a ‘prompt’ must appear in one or more of
the successive situations. In the school, the *prompt’ isusually in the form of
instruction form the teacher. *Reinforcement’ implies that the specified form
of ‘response’ must be tied to the ‘cue’. Leamning will occur only when all
these four functions are fulfilled,

3.5 Conditioned Learning

Conditioning is a form of learning in which the capacity to elicit a response is
transferred from one stimulus to another, Conditioning means the establishment
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of a connection between a response and a stimulus which may not have a
known natural connection with it. Conditioning represents learning at a simple
level. The principles of conditioning in learning were first established by
Paviov. He was conducing some experiments on dogs. Food is a natural
stimulus to the salivary reflex. Pavlov demonstrated that the dog can be made
to salivate to any stimulus associated with food, such as resonating a tuning
fork. Since the secretion of saliva, which is a reflex action, resulted from the

dog’s response to the stimulus of the tuning fork, Pavlov designated such
reflexes as ‘Conditioned reflexes’.

3.6 Trial and Error

Clayton describes that as early as 1898, Tharndike published a theory of learning,
based primarily upon animal experiments, such as the cat in a box. Later he
expanded and developed this approach with applications to school situations.
The unit of demonstrated or displayed behaviour was a relationship, an
association or connection between sense impressions and impulses to action.
Faced with a situation, the learner will engage in a number of responses
eventuating in the one that ‘solves’ the problem. In repetitions of the situation,
the incorrect responses will diminish and the correct response will become fixed.
Learning, therefore, is a trial and error process. In the initial trials, there are a

large number of errors, but as trials are repeated, there is no error and the result
IS success.

3.7 Insightful Learning

Kohler put a chimpanzee in a cage and suspended a banana from the roof
outside the cage. Two sticks were placed inside the cage. NMeither of the two
Ladit !‘J”ELEﬂﬂugh to reach the banana. After some unsuccessful attempts, the
monkey incidentally found that one stick fitted into the hole of the other, but
not properly. This gave the animal a bright idea. It joined the two sticks firmly
together and got the banana, This was not an exploratory type of learning
involving conditioning ortrial and error, but a sudden flash, leadin g to insight.
‘Insightful learning’ is common among human beings.

3.8 Learning by Imitation

Learning by imitation, happens by observing others doing things which one
finds difficult to do himself and imitating them. Imitation helps to curtail
errors, supplying cues for the learner. Speaking, writing, playing and
numerous other skills are learned by observing others and repeating what
they do. The pupil imitates the person he admires, one whom he would like
to resemble. He identifies himself with the role model in the sense that he
wants to be like him. According no Nunn, “Imitation is but the first stage in
the creation of individuality, and the richer the scope for imitation, the richer
the developed individuality will be.” Imitation is never a complete
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reproduction. There is always variation indicating choice, preference for
details and creativity.

3.9 Remembering and Forgetting

There are several factors and practices which influence remembering and
forgetting. Remembering is an active process. Remembering is important for
the pupil because by remembering what he has learnt, he can recall and leam
more. Studying a material at a stretch is known as massed learning. When the
material is learmnt with intervals of rest, the method is called distributed learning
or spaced learning. It has not been established that distributed learning is
better than massed learning since unspread learning often leads to confusion.

Learning should proceed from the simple fo the complex, from part to
whole from general to specific, from concrete to abstract. Learning a lesson
as one whole unit is known as “whole learning’. Dividing the lesson and
learning the smaller units is termed part learning. Whole learning is more
advantageous to the pupil, since he can comprehend the whole. However, if a
passage 1s too long, dividing it into meaningful subgroups (paragraphs) will
facilitate learning.

The more often a learned material is repeated, the better is the retention.
The pupil must be encouraged either to recite or review often, the lessons learnt.

The meaningfulness of a lesson to be learned is the most important
feature affecting the rate of learning and the amount of retention. Guilford
demonstrated that the more meaningful the material is to the pupils the
greater is ifs releniion. Retention over various intervals of time, is greater
for substance learning than for rote learning. Factual information is forgotten
faster than the ability to explain, interpret and apply general principles,
Therefore, Guilford has stressed the use of concrete rather than abstract
materials and direct experience rather than second or third hand experience,
particularly with young children. -

All lessons should be made as meaningful as possible. It is purposeless
to ask children to spell words, which have no purposeful meaning for them.
Scientific facts are rapidly forgotten, unless reinforced by relevant experience.
Dates and names are valueless as isolated facts. They must be incorporated
into units which have significance for pupils. Meaningful organisation of
material can be developed by attention to similarities and differences and by
emphasis on the who, what, when, where and why of relationships.

Curves of forgetting generally show greater forgetting of verbal lessons
as compared to those of motor skills. Ebbinghaus ‘s pioneer work on learning
and forgetting with the nonsense syllables which he invented in order to have
learning tasks free of previous experience, showed arapid initial drop followed
by a gradual slide to nearly complete forgetting. The curve of forgetting varies
considerably depending upon the extent to which school work has meaning,
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celatedness and organisation. There are also situations when overlearning or
occasional recall occur,

3.10 Transfer of Training

Mastery of one skill may facilitate the leaming of another skill. This is known
as transfer of training (learning). Thorndike s experlmems and experiences
have proved that transfer of learning is not a universal occurrence.

The distinction between retention and transfer, rests upon the simi ilarity
or difference between the test situation and the learning situation. When the
situation in which learning is being tested replicates the situation in which it
was learned, retention can be measured, but when the situation differs, transfer
of training is being measured.

The following factors appear to influence learning and its transfer:

I. The perceptual clarity of the task, in points of relevant cues and
appropriate responses.

The meaningfulness of the material and the understanding obtained.
The context in which the skill or knowledge is acquired.
Conditions contributing to, or reducing the interference between tasks
such as similarity of stimuli or responses, and degree of overlearning.

Ultimately, each aspect of the school curriculum must be seen as part of
the total curriculum—the situations which provide learning experiences
including those outside the school and its prescribed courses used for teaching
and testing situations. They also include those that cater to individual
differences, motivations, interests, attitudes, achievements and development,

SR

3.11 Optimising Learning

Lacey s guidelines based on the principles of learning, emphasise that pupils
learn most effectively when:

I. teaching is within the context of their previous experience.

2. anemotionally and intellectually stimulating environment is present.

3. they feel secure with the leaming situation and have respect for the
teacher,

. multiple, concrete and first hand experiences are available as bases
for concept farmation.

5. they see the whole situation as well as the various parts in relation
to the whole.

6. they are engaged in activities calling for critical thinking and
problem-solving,

7. they participate and share actively in selecting problems and goals
which have meaning for them,

8. learning experiences are planned in a meaningful, sequential pattern,
in which every learning activity has a definite objective.
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9. thereis provision for differences in meeting the individual abilities,

interests and needs.

10, meaningful practice reinforces sensory experiences.

I1. the teacher plans learning experiences as carefully for attitudes and
appreciations as for knowledpe and skills,

12, learning gained in the classroom leads to purposeful action related
to it and transfers readily to out-of-school situations, and

13. they participate in the evaluation of their leaming experiences and

receive emotional and intellectual satisfaction and a sense of
achievement.

Since learning cannot be separated from teaching, sood guidance and
effective procedures are required of the teacher. She needs to apply knowledge
of the principles of both teaching and learning, in planning the educational
activities and more particularly for relating them to life experiences with a
view to making the pursuits concrete and meaningful to the children.
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Curriculum
The Foundation of Teaching and Learning

4.1 Introduction

Methods of Teaching acquire a meaning only in the contextual framework of
the curriculum, which the teachers attem ptto transact. It is, therefore, desirable
that the concept of curriculum, its diverse facets, the process of its development,
Its transaction, its review and renewal are deliberated upon.

Though, it will be incarrect to say, that the modermn con cepts and principles
i_ﬂf'curr'lculum are not well understood in India, we should have no hesitation
In admitting that they have not found appropriate applications in the country.
!" actual application situations they have often been brushed aside as
Impracticable, expensive, time consuming and even sometimes dubbed as
being not practicable.

There have no doubt been attempts at the scientific construction of
cunfcu]um in certain places but they are just a counted few. Despite these
curriculum development based on technically sound principles and procedures
does continue to be a neglected area in Indian education.

What are sometimes referred to as ‘curricula’ for certain courses, designed
by the various agencies—the universities, State Departments of Education or
the State Boards of Secg ndary Education, are just the enumeration of the
topics of study. They are commonly known as sylfabi and are nothing more
than that. Even the topics of study in most cases do not stand defined in terms
of desired parameters. It is then left to the prescribed textbook or the teacher
to provide an operational explanation of a particular syllabus. In some cases
now the educational agencies have started giving subject-wise instructional
objectives in the beginning of the syllabi for the various courses. But, this is
more ornamental than functional, because the objectives in most of such
situations are superimposed on the already existing syllabi really reversing

the-sequence of the process. Above all even this innovation does not make
them curricula.
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It is no exaggeration to mention that even in teacher education courses
where “Curriculum’ is the core concept, the courses of study stand enunciated
in terms of topics 1o be covered through ‘Papers’ and no curriculum as such,
hased on fundamental principles of curriculum construction is developed and
prescribed.

The main purpose of this chapter is to present a functional strategy for
curriculum development which the educational agencies prescribing courses
could consider adopting or adapting,.

In this process, it will be attempted to spell out the concept of curriculum
development as could be feasibly applicable in actual settings.

4.2 Basic Considerations

There are mainly three basic paradigms in curriculum construction. These are:

4.2.1 The Individual ; Children, their probable age group, level of
mental growth, backeround (family & social) as well as level of
knowledge possessed aspirations efc.

4.2.2 The Society: This will include the social order, national economic
policies, political system, cultural heritage philosophy of life of
the nation ete.

4.2.3 The Human Knowledge : The existing store of human knowledge
in various areas, which is fast growing and exerting an influence
on our life-styles.

The above three considerations will provide the foundations of the

curriculum and also be the most impertant of the sources of educational
objectives.

4.3 Derivation and Statement of Objectives

The above basic considerations when spelt out are a pointer to the educational
objectives. These overall objectives become the basis of deriving the objectives
for different stages of education (primary, secondary, university). And finally
the stage-wise objectives of education become the basis for developing
instructional objectives of various subject areas and courses.

These instructional objectives will determine the real operational
framewaork of the curricula for various courses. They will need to be conceived
in all the three areas of pupil growth viz. the cognitive, affective and
psychomotor. What is called the ‘CAP’ classification of instructional ohjectives
is given as under for purposes of clarification.

4.4 CAP Classification of Educational Objectives

A composite Model of Taxonomies of Cognitive, Affective and Psychomotor
Domains.
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4.5 Pupil Growth

PUPIL GROWTH

F
Cognitive Domain® Aflective Domain® Psychomolor Domain®*
[ Evaluation |
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2 Responding | L
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Exposllion Teaching-Learning Situations

| Currculum |

Diagram 4.1

*  Proposed by B.S. Bloom, et al in Taxonomy of Educarional Objectives—Cognitive and
Affective Damains, David Mc Kay Company, Inc., New York,

** Proposed by R.H. Dave in Develapments in Educational Testing, Vol. I, University of
London Press, London, 1969, p. 203-214. Also combined the three Domains into a
Composite Madel,

The Diagram 4.1 shows that when a child is exposed to a certain teaching-
learning situation, the exposure is likely to generate growth in one or more
aspects which could also be in varying degrees. This means that the growth
will be cumulative and concomitant. Its measure will be identified in terms
of the objectives.

_ In the situation stated above it will be necessary for the instructional
objectives when stated and defined, to satisfy some criteria to motivate
purposeful instruction and evaluation, This implies that they should be:

® stated specifically and in unambiguous terms.
@ stated in terms of pupil behaviour (i.e., the way in which the pupils
will be able to exhibit to us the achievement of the said objectives).
e stated with both the content and the modification parts (i.e., the
behavioural changes expected on the realisation of the objective
and the subject matter desired to be employed in the process).
achievable with the available or procurable or manipulable resources.
@ testable (i.e., for which evidences of growth could be obtained).
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4.6 Identification of the Courses of Study

From the objectives, it will be logical to get to the designing of the subject
courses considered necessary for their realisation. Though this is seldom done
it 15 something that must be done. It is this traditional mistake which has
rendered the existing educational system non-functional. Courses are provided
because they have existed in the past and not because they are needed today
and for the future. The malady of educated unemployment could at least be
partially traced 1o the non-existence of this relationship between courses and
future needs. Yet another extension of this is that we academicians do normally
have only the “college-capable” in mind, while we are planning for the school
stage. The same phenomenon is repeated even in higher education where little
Or 1o attention is given to the vocational needs whose importance is in no way
less that of the academic ones. Certain proficiencies would also be required
to be developed among the students for the achievement of the objectives and

these would suggest the courses for inclusion in the curriculum for subjects of
different streams.

4.7 Developing Curriculum for the Different Courses

After the identification of the various courses of study and their respective
objectives the next step is to develop a curriculum for each of these. While
developing curriculum it has to be kept in mind that currictilum is not a one
man’s job and certainly not the monopaly aof the subject specialists as has
been the case in the past, in several places. Curriculum Development is a
process requiring inputs from several areas of specialisation. These are mainly
six specialised inputs required as is shown through the Diagram 4.2.

Curriculum
Specialist
=
Subject Matter Educational
Expert Technologist
Curriculurm
Davelopment
Educational Educational
Practitioner Psychologist
(Teacher)
Evaluatar

Diagram 4.2
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Each one of these six has to play a distinct role. To state briefly the
curriculum specialist will look after the general framework of the entire
endeavour. He will help establish and ensure a feasible coordination between
the different experts. The subject matter expert, who could be an individual
drawn from higher education or University, will ensure that the content matter
included is accurate and updated and that its organisation does not distort the
facts. The educational technologist will see to it that the methodologies of
instruction and modern aids to teaching (including technological ones)
proposed are the most appropriate for the situations for which they are
suggested, He will also be instrumental in establishing a relationship between
the objectives, content and in instructional technigues, He could be a
pedagogue drawn from a training college. The educational psychologist will
scrutinise the potential of the proposed content and methodology for achieving
the targets in respect of the expected outcomes. He will look to their
appropriateness from the point of view of the mental level of the pupil-group
and the likely adequacy of their preparation for the proposed intakes. The
educational practitioner will indeed be the teacher, whose job will be to see
that the objectives, content and methodology are all suitable for the students,
that the objectives are neither pitched too high nor too low, that the content is
graded and in line with the likely background of previous knowledge and
competencies of the group and that the methodologies proposed can be
EmpEn;-rcd either through the existing resources or those that can be easily
manipulated or procured. He will also have to judge the implementability of
the curriculum in respect, of the time-budget. Above all he will also be required
to doa little introspection for finding out whether the average existing teacher
€an manage to impart, instruction as contemplated through the proposed
EUMEuEum. The evaluators job will be to identify and select the techniques of
evaluation for assessing the quantum of growth in all the three domains
(cognitive, affective and psycho-motor). He will also be required, in most
cases, to develop tools of evaluation of different types and forms for assessing
the degree of achievement of the predetermined objectives on the part of the
students. He will as well be entrusted with the task of devising formats and
prﬂm:dl_lrcs tor the recording and reporting of evaluation data and for suggesting
the various uses of the results of evaluation in different situations.
_ [t may be mentioned here that the main presumption of the present thesis
is that curriculum will be developed centrally and will be meant for a large
number of institutions. At present each university prepares the curriculum for
difTerent subjects at different levels for all the departments and institutions
that send students for its examinations. At the school stage in India, a Mational
Curriculum Framework is developed by the National Council of Educational
Research and Training (NCERT), New Delhi. This is adopted or adopted by
different state level education agencies—the State Boards of School Education;
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and of the State Departments of Education (Middle and Elementary stage).
Since no structural changes are proposed through the proposals of this chapter,
it may not be difficult to implement the suggestions contained in it by any
agency involved in the process of preparing curriculum. 1t will, however, be
necessary for these agencies to create conditions and provide the necessary
infrastructure and facilities for the development of curricula which may satisfy
the felt needs and help remove the imbalances that are commonly known to
exist in them, They have also to realise that returns in the field of education,
are not as quick as they could be in industry. The benefits of what we invest
now, will be reaped only by the next generation and our interest in the future
generations will be estimated with the investments in terms of time energy we
make for them.

It is thus envisaged that a curriculum outline for a course will, in the
main, incorporate the following aspects:
1. Objectives of Instruction.
Courses of Study.
Curriculum of each course.
3.1 Specific objectives of each course

3.2 Course content of the various units of a course
3.2.1 Theoretical

3.2.2 Practical
3.3 Instructional materials
3.3.1 For teachers use
3.3.2 For students use
3.3.3 For use by both students and teachers
3.4 Instructional Methodology and Aids
3.5 Scheme of Evaluation
3.5.1 Continuous and Comprehensive School-based Evaluation
for improvement
3.5.2 Extemnal evaluation for measurement

(RN

4.8 Developing Curricalum Materials

Texthooks were probably the only item in this category used in a traditional
set-up. Till recently they were developed solely by private individuals and
the educational agencies simply selected a few out of the many sub mitted to
them for a particular course. These were called *approved” or ‘recommended’
texthooks and were used by students preparing for the courses concerned.
However, at the school level many of them are now being developed by official
agencies.

At the school stage, Teachers’ Guides and Students” Workbooks entered
the educational scheme in India only in the sixties. Mo deliberate effort was
made to develop them earlier. Those that were available had been developed
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in foreign countries and were unrelated to the curriculum in use in India.
Furthermore being imported they were expensive. This somehow created the
wrong impression that even if they are developed in India, they would
essentially be costly and out of the reach of the purchasing power of a majority
of students and teachers. This fear was a constant discouragement for initiating
any project for their development. Ultimately in the sixtees the National
Council of Educational Research and Trainin g, Mew Delhi, developed
comprehensive curriculum projects. This was thus the first official agency in
the country that planned and developed a wide variety of instructional
materials. Besides textbooks, teachers gcuides, students workbooks,
hand}i'riling books and a reading readiness kit were developed. In Social
Studies, teachers guides and instructional charts were developed to go with
the textbooks. In Scie nce, teachers’ guides, kits of improvised and inexpensive
apparatus (for demonstration and experimentation purposes) and laboratory
manuals were developed in addition to textbooks.

T_he above description gives some of the main kinds of instructional
materials, the development of which now needs to be explored further by the
various educational agencies responsible for the different stages of education.
ThE plea again is that the development of instructional materials of different
Kinds may be taken up as an integral part of the programme of curriculum
development. It is not necessary for these educational agencies to create an
elaborate top heavy machinery for doing this task but a core team will no
doubt be necessary.

This will mean a deviation from the ex isting practice where the members
of Boards of Studies in different subjects decide on the syllabus for courses in
fhf"f res Pe:clive subjects. Each Board of Studies or Committee of Courses, as
It 15 sometimes called, works independently of the other. The situation yields
Fa:k of coordination and often the binding thread between the various courses
is found missing. What is attempted to be made out here, is that curriculum
cnnsl‘rg:tmn as @ highly specialised job which can best be done by an
educational agency, through a centrally operated ongoing programme. This
cc!ulfi be entrusted to what may be called the Academic/Curriculum Unit set-up

within ﬂ.w: organisation. [t may consist of specialists in Curriculum, Evaluation,

_ Instructional Materials, Educational Technology etc. This core body may
coopt. %pﬂtialisls from other areas, as and when necessary, for accomplishing
specialised jobs. At the present time it has become more necessary than ever
before, to collaborate with business and industry, This may not just be limited
to cansultation but their active involvement in the development of courses
and their fransaction for incorparating elements relevant to the needs of the

Job market. But the sole responsibility for constructing the curriculum and
having curriculum and evaluation materials prepared should rest with it. It
will be only then that a coordinated curriculum development will be possible.
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In such a set-up the Committees of Courses or the Boards of Studies, will
take the form of the curriculum development committees for various courses
at the school stage for example (adapting or adopting from the National
Currictlum Framework in the Indian context). With the broadening of the
concept of the curriculum, the services of persons represented on these
committees will need to be utilised not only for the development of instructional
and evaluation materials of various types but also for a variety of other
academic endeavours. The proposal envisages that there may be two distinet
divisions within the infrastructure of the educational agencies and the other
for matters related to evaluation and certification. One of these may be incharge
of curriculum and the other of administrative matters. Both the wings will of
course, need supporting staff which will have to be provided. Academic work
will thus acquire a status that it deserves. As could be seen the academic work
has very wide dimensions and hence it does deserve better attention and
position then what has so far been given to it, particularly by the examining
agencies which by and large remain more than pre-occupied with the fire-
fighting operations related to the conduct of examinations.

4.9 Developing Evaluation Procedures and Materials

Work on the development of evaluation procedures and materials has to go
on simultaneously with that of the development of instructional methodology
and materials. While the purpose and function of the latter, is to help the
children realise the instructional objectives, that of the former is to assess the
level of achievement of the same on the part of the students in the context of
the inputs offered.

An evaluation programme to be so developed, will need to embody the
following characteristics.

4.9.1 Objective-based—It should provide for the evaluation of all the
related instructional objectives of the cognitive, affective and the
psychomotor domains in a valid and a reliable manner, It should
thus help gauge the strengths and shortfalls in pupil growth in a
precise manner, not just for assessing and certifying the attained
level of competencies but for further improving them through
remedial measures.

4902 Continwous—Itshould provide for a continued process of assessment
instead of the usual periodical examinations which tend to test
achievement only in one or two strokes. This will also help provide
regular feedback to both students and teachers for improving their
work and its quality.

4.9.3 Comprehensive—It should cover both the academic and the non/
co-academic aspects of pupil growth and thereby provide a
compelling motivation to the institutions in offering adequate and
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appropriate opportunities of the desired type, for dEVEIﬂP-iﬂE the
various competencies among pupils, some of which could
otherwise have been overlooked,

4.9.4 Use of a variety of techniques and tools—As the evaluation
programme will be designed for covering both the scholastic and
co-scholastic aspects of pupil growth, it will need to exploit various
types oftesting situations. They may for example also need to focus
on observation as an important technique of evaluation and
necessitate the use of variety of unconventional tools of evaluation
like check-lists, inventories, rating scales, observation schedules etc.

4.10 Curriculum Implementation

This is a crucial step. It is here that the use of the vast inputs in curriculum
construction is made, This is mainly the teachers, jurisdiction where he is the
master of the situation in manipulating or providing learning experiences to
the students as envisaged by the curriculum, This is the stage of interaction
between the curriculum on the one hand and the teacher and the students on

the other. The phenomenon could be diagrammatically represented through
the Diagram 4.3 below -

—p|  Objectives g—

Curriculum

Teachers Students
(instruction) [ L4 {learning)

: | Evaluation <

Diagram 4.3

Objectives are the anchor of the curriculum which in turn are the basis of
the _wnrk of teachers and students. Teachers and students both work for the
achievement of the objectives through the curriculum transaction which are
ultimately evaluated through a well defined procedure of evaluation. The
operation of this strategy could be called curriculum implementation and its
process objective-based instruction and learning.

It may be mentioned here that several forces both internal and external
influence the aforesaid process of instruction. From the teachers point of
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view they are his personal academic background and training, availability of
resources and aids to instruction, his interest in and commitment for the job
and the satisfaction he derives from its execution, etc, etc. From the students’
point of view they are his interest in and attitude towards study, his level of
achievement and growth, his previous preparation for assimilating the course,
his future plans and his motivation etc. From the point of view of both the
teacher and the student, it may be the ethios and the atmosphere of the school
and the encouragement and motivation it provides besides the availability of
instructional materials and their use ete.

Approach to instruction is yet another factor deserving attention in this
regard. Normally while we educationalists view a teaching-learning situation,
we are often guided in our thinking by the concept of the symmetrical normal
curve and the stanine scale (this is being discussed in greater detail in the
chapter on grading). We think that in a population only about 4% will get the
top grade and another 4% will get the last one. This notion has overtaken our
thinking so much that we often refuse to view the situation from another angle.

In fact a normal distribution of scores presumes chances and accidents.
Indeed the distribution should not be normal if some carefully manipulated
inputs are iniroduced in the process of instruction. It should then take a
negatively skewed form. Thus we have reason to argue that the closer a
distribution is to the normal one, the more ineffective has our instruction
been. This logic advocated by Dr. B.S. Bloom of the University of Chicago is
bound to be of great interest to the teacher and has the potential of adding to
their confidence in picking up their instructional challenges. We should,
therefore, have faith in enabling even the weakest student to attain the level of
achievement of a bright student through well designed and implemented
educational programmes and their concerted pursuit.

4.11 Curriculum Evaluation

This is the weakest link of the Indian curriculum development scene. It involves
the tryout of the curriculum and curriculum materials to find out their adequacy
and appropriateness for achieving the objectives. This is seldom done and
even where it is attempted, it is not done as it should be. The try out could be
unitwise as and when one is developed or that of the full curriculum. As a
matter of fact both the above types of tryouts are necessary when a completely
new curriculum is being developed. But sometimes only a partial revision of
the curriculum is desired and in that case only that part of the newly introduced
facet of the curriculum may be tried out.

In all these cases, however, it is sought to find out, as to how far the
various elements of the curriculum and the procedures and practices implied
through it, are effective in achieving the objectives set. More than one set of
material and methods could also be tried out in this process for identifying
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the most appropriate one. Questions like the following could be sought to be
answered through the tryout.

® Whether the objectives of instruction set are within the competence
of the students to achieve?

®  Whether one set of content matter or another is more adequate and

or appropriate for enabling the students to achieve the objectives?

Which one of the various methodologies tried is more suitable to be

adopted as compared to the others?

®  What instructional materials or sets of them help the students achicve
the objectives better than others?

®  Whether the scheme of evaluation is capable of providing valid and
reliable result and whether the diagnosis made throught them can

constructively help in the improvement of teaching and learning
through the needed reinforcement etc., etc.?

The step is mainly contemplated to put the effectiveness of the curriculum
to test before putting it into practice. The step of curriculum evaluation may
no doubt mean substantial investment in terms of time, effort and money but
it could save educational disasters which may mean losses multiplied several
times over,

[t may be mentioned that in an ideal scheme there should be a built in
system of continuous review and revision (renewal) of the curriculum.

4.12 Conclusion

In conclusion it could be said that curriculum in the past has been a victimised
outcome of social economic, political cultural and other influences, Serious
efforts at the development of purposeful curricula to satisfy some of the felt
needs are comparatively recent, Even when curriculum changes were
contemplated and planned they were designed fo fit into the existing
organisational structure rather than to challenge it. They were, furthermore,
experience-based and any experimentation was foreign to the thinking on
curriculum development,

The proposals contained here are certainly not a cure for all the ills of
curriculum development and implementation. They only give an approach for
attacking the problems in the field. Several such approaches could be possible.

Curriculum development somehow which has normally been an ad hoc
outcome of unanticipated changes in the past, could well be compared to
unplanned urban development where, in course of time, we are forced 1o live
with short-sighted and shori-term decision-making. Let us then rise in unison
ta rescue curriculum from the above malady and make it worthy of meeting

the challenge of preparing our children adequately and effectively for the
twenty-first century.
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Theoretical Paradigms of Educational
Objectives

5.1 The Purpose of Objectives

Objectives are the starting points of any educational process and their
understanding is a basic requirement for all teachers to be successful in their
mission of teaching and testing students. With the goal of alround development
of personality teachers ought also have an intimate acquaintance with the
three domains into which the objectives stand classified viz., Cognitive
Affective and Psycho-motor, which have been touched upon in passing earlier.
They are the facts and concepts related to the objectives of the different
domains which are attempted to be presented here,

Derivation as the first step towards proper development of educational
objectives stands to gain in several ways by subjecting them to a proper
framework of classification. It helps to view them as parts of a system rather
than in isolation. It also increases their usability by providing clarity about
their interconnections. A proper classification helps avoid overlapping among
similar objectives in a list. They have to be properly delimited and defined.
This further, helps in ascertaining as to how far the various aspects of a major
objective have been covered by their specifications, A well laid out system of
objectives is a must for an effective educational programme comprising
curriculum development, instruction and evaluation. A system of classification
is also essential for the pursuit of research, particularly in the ficlds of
instruction and evaluation. Finally, a classification is very necessary for better
communication among teachers on the subject of educational objectives
without which all attempts at educational improvement may go waste.

5.2 A Snag in the Classification of Objective

Each statement of an educational objective, as we know has two distinet
components—the modification part and the eontent part. It is not easily
possible to evolve a logical scheme of grouping objectives in a way that they
cover the requirements of both these components. The subject oriented
classification will tend to lean heavily on academic matters, whereas the



40 Curriculum and Methods of Teaching

behaviour-based classification will be mainly concerned with processes.
Besides, it is also no easy task to synthesise demands of the different, categories
of sources and evolve a balanced list. Such attempts have often ended in a
very complicated list without much potential for practical application. Since
the main business of education is to bring about a change in terms of
behavioural outcomes, the choice naturally devolves upon the behavioural
classification of objectives. While many attempts have been made in this
direction much more has yet to be accomplished.

5.3 The Eight-year Study Model

One of the earliest systematic works on behaviour-based classification of
objectives is witnessed in the evaluation programme of an Eight-year Study
under the leadership of Tayler. Just for historical interest, the scheme of
objectives as arrived at under this experiment is given below*:

The development of effective ways of thinking.

The acquisition of important information, ideas and principles.
The development of effective work habits and skills.

The development of increased sensitivity to social problems and
aesthetic experience,

The inculcation of social rather than selfish attitude.

The development of appreciation of literature, art and music.

The development of increasing range of worthwhile interests.
Increased personal and social development.

Improved physical health.

The formulation and classification of a philosophy of life.

The procedure adopted for developing this ten category model of
objectives was curriculum analysis and the conference method. The curricular
objectives of the thirty schools under the study were sifted and regrouped
keeing in view their behaviour homogeneity. However, the experimenters kept
an open mind and were conscious of the shortcomings of their model. They
felt that “the classification of objectives would be improved as evidence
accumulates regarding the social significance of different behaviour patterns
and regarding the correlation and consistency among various specific reactions
classified under the particular type of a behaviour”. A conference of specialists,

teachers and administration was finally used for vetting the list tentatively
drawn up.

R
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5.4 Taxonomy of Educational Objectives

A number of models of classification of objectives have since been developed.

* Adventure in American Education: Volume 111, Appraising and Recording Student
Progress, p. 18.
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The most convincing of these in the recent years has been the taxonomical
model of educational objectives developed by Bloom and his associates. It
has conceived and adopted a tripartite division corresponding to the three
primary aspects of pupil growth-cognitive, affective, psycho-motor (knowing;
feeling; doing).

A taxonomy is a classification scheme followed originally in biological
sciences where plants or animals are arranged in increasing degrees of
specificity (diminishing degrees of generality) on the basis of certain criteria,
in a way that each succeeding class appears to be telescoping out of or into
the preceding one, depending upon the direction of views, e.g., order, family
genus and species. Likewise, when applied to educational objectives, the model
should yield hierarchically arranged objectives in ascending or descending
order of complexity or difficulty.

The taxonomy of educational objectives as developed by Bleom and
his associates, is basically a judicious combination of educational, logical
and psychological classification systems. The distinction between different
categories is educationally significant. The terms have been defined precisely
in @ manner that earlier meanings are logically consistent among themselves.
Lastly, the classification is kept constant with the correct psychological
findings about the mental processes. This classification employs a decimal
enumeration system. This classification still awaits empirical evidence in

its support although it has already been subjected to a fair degree of logical
validation.

5.5 Objectives of the Cognitive Domain (Bloom's Model)

The cognitive domain represents the intellectual component of mental life
and is certainly the most basic one, from the point of view of education. A
variety of attempts have been made to classify mental processes and one may
come across a variety of terms indicative of it, e.g., logical reasoning, reflective
thinking, productive thinking and such others. Guilford s three-dimensional
model (operations; contents; products) of the structure of intellect (SI model)
may be of interest in this regard. It attempts to classify intellectual operations
into a hierarchical order—cognitive, memory, divergent thinking and
evaluation.

In Bloom's taxonomy these operations or processes have been divided
and arranged into the following six classes/categories:

I. Knowledge
® Knowledge of Specifics
e Knowledpe of Methodology
e Knowledge of Abstractions,
2. Comprehension ]
® Translation
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@ Interpretation
e Extrapolation
Application
4.  Analysis
®  Analysis of Elements
®  Analysis of Relationships
® Analysis of Organisational Principles.
5. Synthesis
® Production of a Unique Communication
® Production of a Plan

® Derivation of a Set of Abstract Relationships.
6. Evaluation

® Judging in terms of Internal Criteria

® Judging in terms of External Criteria.

The six categories of behaviours in the above scheme are obviously
arranged from simple to complex. They have been further defined in terms of
more specific behaviours.

Knowledge is taken to involve the recall of specifics, universals, methods,
processcs, patterns, structures, settings, generalisations, etc. The basic
psychological process in use is remembering. This is distinguished from the
remaining five which are together called intellectual abilities for the simple
reason that the latter requires “organised models of operations and generalised
techniques for dealing with materials and problems.”

Comprehension which is next higher in the category of objectives 18
ansidered as the lowest level of ‘understanding’ equivalent of knowing what
is being communicated and using the material or idea communicated “without
necessarily relating it to other material or seeing its fullest implications.”
~ Application is the third category which pertains to ““the use of an abstract
idea in a particular and concrete situation™ and thereby arriving at a solution
of a problem. There may be some difference of opinion about the limited
scope of this objective and as such the use of the term, application for it. This
may be defended on the ground that the word may be given an ad-hoc meaning

by defining it adequately to connote the use of acquired knowledge in
unfamiliar situations,

i

Analysis forms the fourth category and connotes the breaking down of &
communication into its constituent elements, in a way that relationships or
sequence or both of the componenis, of a set of ideas are made clear. Some
people treat it as an equivalent of the objective of critical thinking which is
only partly true. Analysis is an important component of critical thinking but

the latter is something more. Analysis may lead to the identification of elements,
relationships or principles.
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Synrhesis is the fifth category of objectives and involves the ability to put
together the elements or parts in a way that a new pattern emerges therefrom.
It has elements of creativeness.

Evaluation crowns all the categories and calls for the most complex mental

processes necessary for judging a material, method or communication against
a standard, internal or external to it.

3.6 Objectives of the Affective Domain—Krathwohl's Model

There is often a greater lack of clarity and unanimity among educationists
with regard to the statement of objectives in the affective domain than in the
cognitive one. The terms like interests, appreciations, values, attitudes are
often assigned varying shades of meaning. The term appreciation for instance,
may extend from awareness to profound aesthetic impact with a large spread
in between, Apart from other factors accounting for the “erosion in respect of
affective objectives in education” it is no doubt the lack of clarity about their
scope and meaning which really turns out to be a very grave handicap in their
proper pursuit. The taxonomy developed by Krathwohl seems to systematise
these objectives into five broad categories given as under—

1. Receiving (attending)

®  Awareness

e Willingness to receive

e Controlled or selected response.
2.  Responding

e Acquiescence in responding

¢ Willingness to respond

@ Satisfaction in response
3. Valuing

® Acceptance of a value

o Preference of a value

¢ Commitment.
4. Organisation

e Conceptualisation of a value

e Organisation of a value system.
5. Characterisation by a value or value complex.

o Generalised set

e Characterisation.

Receiving is the lowest or rather the most rudimentary category of affective
behaviour. Atthis level the leammer shows sensitivity to certain stimuli. It is ke
the teacher catching the student’s attention. Awareness, willingness to receive
and the selected nature of attention are its important sub-levels,

Responding which is the next category, expects greater motivation and
rezularity in attention. It may also for practical considerations be described
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as ‘interest’ by which we mean a tendency to respond to a particular object or
stimuli. Interest in turn, is evinced at three levels (1) compliance when
expected, (2) voluntary response, and (3) response with a clear emotional
tone. .
Valuing is the third category which involves increasing internalisation of
the sense of worth and identification with it.II It indicates the motivation of
behaviour not by deliberate desire but by the individual’s commitment to the
underlying value guiding the behaviour,” This objectives may conveniently
be called “attitudes”. These objectives are “prime stuff from which the
conscience of the individual is developed into control of behaviour.”

Organisation forms the fourth category and connotes a system of values
or attitudes. An individual's behaviour is not ordinarily motivated by a single
attitude in isolation, but by an ‘attitude complex’. Development of one’s own
code of conduct or standard of public life, may be an instance of the
organisation of a value system.

Characterisation, the last of the categories, is reached when an individual
is consistently found behaving in accordance with the values or attitudes he
has imbibed, ultimately reaching a stage, when he has a consistent philosophy
of life, of his own and an internal compulsion 1o pursue it

The taxonomy of the affective domain may not appear quite hierarchical
especially inasmuch as one order does not com pletely telescope into the other

as @ taxonomical characteristic, but surely presents an useful educational
principle.

3.7 Objectives of the Psycho-motor Domain (Dave’s Model)

The Psycho-motor Domain concerns itself with levels of attainment in neuro-
muscular coordination. As the level

of coordination moves up, the action
becomes more refi

ned, speedy and automatic. In this case five broad categories
have been identified by R.H. Dave as given below:

1.  TImitation
® Impulsion
®  Overt repetition
2.  Manipulation
®  Following direction
® Selection
® TFixation
3. Precision
® Reproduction
@ Control
4, Articulation
® Sequence
e Harmony
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5, Naturalisation

® Automatism
@ [nternalisation

Imitation accounts for the lowest level of psycho-motor behaviour. It
starts as an inner urge or push or impulse. It is represented by “Covert inner
rehearsal of the muscular system™ which may be taken to be more of an action
at the material level. Soon it may grow into an overt act with capacity to
repeat the performance with very rudimentary coordination.

Manipulation is the next higher level of psycho-motor behaviour. It
mvolves following direction, selecting certain actions in preference to others
and acting accordingly. It marks the beginning of the fixation of operation
and the end of initial fumbling in the manipulative actions.

Frecision is the third category and is reached when reproduction of
operations is carried out with speed and refinement, giving the learner the
ability to control and adjust (increase, decrease or meodify) his action in
response to requirements.

Arifcufation which is the fourth category, can be said to have been attained
when the learner is able to handle a number of actions in unison, keeping in
view their sequence and rhythm. It involves coordination in action, i.e., right
sequence in right proportion of time or at the right moment.

Naturalisation is the final stage which is the equivalent of perfect
habituation ranging from automatisation to routilisation. At this level the
performer does not expend any psychic energy in carrying out an operation.
His actions are more or less automatic and. mechanical and without any
conscious thinking or planning, i.e., a mere reflex action,

The classification of objectives of the psycho-motor domain may not
interest, in its entirety, the teachers of all subjects but in such curricular areas
as writing, speech, driving, crafts, etc., it will find a very wide application.
Unlike Cognitive and Affective domains the transfer value of an objective in
the psycho-motor domain from one context to another may not be quite so
pervasive.

5.8 Interrelationship of Different Domains of Objectives

The tripartite division of instructional objectives into domains is not water
tight or an exclusive one. Firstly, the achievement in one domain is to a quite
appreciable degree dependent on the learner’s status in others. For instance,
understanding (comprehension) may be a prerequisite for attaching proper
value to an object or proper cognition, necessary for arousing proper interest,
Similarly, interests and attitudes affect the quality of performance in both
cognitive and psycho-motor domains. Comprehension again 1s a natural
component of the precision level in the psycho-motor domain and similarly
interests can be traced as affective components of almost all the cognitive
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proficiencies. Thus, there is some degree of parallelism in terms of readiness
relationship between various categories. Lower levels of each domain come
relatively closer to each other, e.g., knowing, receiving and imitating are very
much interdependent among themselves. In the higher categories too, there is
discernible parallelism. A particular category of one domain, as already
illustrated earlier, may correspond to one or more of categories of the other.

The implications of the nature of inter-connectedness are many. For
example, while planning the instruction for realising an objective, it may be
considered as to how best the corresponding objectives of other domains can
be exploited, fed or even protected. The affective domain it could be safely
mentioned has grievously suffered on account of the over emphasis on teaching
for the so-called glorious cognitive objectives as ‘critical thinking’ and
‘problem solving' without caring for the emotive reactions simultancously
arising out of such mental exercises. Of the dichotomy of ‘mastery’ and
‘transfer” objectives, the effective realisation of the latter, which in fact is of
real importance, will immensely be affected by the manner in which the
inl&rmng::ﬂ::ﬂness among the objectives of different domains, is handled.

P_u pils” growth in respect of the three domains, as a result of the learning
experiences provided, is simultaneous. But every learning experience does
not resl.‘llt in the same quantum of growth in all the three domains. Thus, when
a learning experience is planned and provided, it emits currents of growth in
d:ffanlent d"i"“}ﬂﬂS, which finally settle down at different levels in the different
domains. This w‘ariatinn in the potential of learming experiences for promoting
growth ‘iﬂaw‘s it 1o the initiative of the teachers to devise and offer an
appropriate mix of learning activities for bringing about the desired behavioural
changes and growth in the pupils in different domains.

Itmay also be mentioned that due to individual differences the same learing
experiences may result in different levels of growth in the three domains among
different individuals. This highlights the need for individualised instruction.

The three taxonomies could be called the CAP (Cognitive, Affective
and Psychomotor) classification of objectives.
~ Theuse ftf!ﬂE ss of the taxonomical classification of instructional objectives
is also sometimes disputed. It, therefore, appears necessary at this place to

surr{marisc below some of the uses to which it can be put particularly in
achievement testing:

I Since categories in the Taxonomy are arranged on the principle of

graded complexity, the scheme is very helpful in identifying the
meaningful level at which the learner is functioning, especially in
view of “the upper and lower limits of the same category as well as
in the context of the nature of the next higher and lower categories.”
The techniques and tools of assessment can be relevantly decided
upon, developed and deployed. Their categorisation thus becomes



Thearetical Paradigms of Educational Objectives 47

easy and clear. The form typology, which has so much grip on the

minds of the teachers now, can be very profitably replaced by the

objective-based one, as a much desired change.

[t will be helpful in translating into practice the principle of

comprehensiveness of evaluation by ensuring proper realisation of

various aspects of pupils® growth: cognitive, affective and psycho-
motor,

4. The evaluation of the evaluation devices in terms of their validity
will be facilitated.

5. The evaluation may prove very helpful in arriving at the meaningful
synthesis of various dimensions of pupils growth. Identification of
areas of inter-relationship among the three domains may be of
particular significance in this regard.

6. The logical nature of categorisation helps in identifying and grading
teaching-leaming situations, which can be an important source of
selecting proper testing situations and deciding their sequence too.

7. Curriculum development and preparation of instructional material
should profit from such a scheme of classification in many ways.
Preparation and analysis of textbooks based on well defined
objectives may prove to be a big improvement,

8. The classification through its well defined criteria “will provide a
bridge for further communication among teachers, between teachers
and evaluators, curriculum and research workers, psychologists and
other behavioural scientists.”

9. The taxonomy has also opened new avenues for research in education.
To name a few, the re-evaluation of objectives should be the
immediate reaction, such as finding out the relationship between
different domains, categoriesand sub-categories. Empirical validation
of the Taxonomies besides being a worthy research in its own way,
will open new vistas of work. The problems of retentivity and
recession in learning on different objectives may be an equally fruitful
project. Teachers may also be motivated to undertake experimentation
on objective-based teaching and testing. The scope is likely to become
more wide and varied in course of time,

ed

For purpose of the discussion that follows in this document, Bloom's
taxonomy in the Cognitive Domain, Krathwohl’s taxonomy in the Affective
Domain and Dave's taxonomy in the Psycho-motor Domain have been taken
as the basis. The above mentioned taxonomies of the three domains are,
however, not followed in the ‘fetrer’ but only in ‘spiri’. The adaptations
it may be mentioned, are an outcome of the suggestions received in the
course of discussions with a very large number of students, teachers, teacher-
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educators, ‘educational psychologists and sociologists, educational
administrators, educational planners in India, spre ad over a span of more
than five decades. |

The main criteria for these adaptations was their suitability to the national
environment in its various facets. Attempts were therefore made 10 n:hleck that
the objectives identified for classification in each of the three domains were
realisable through the curriculum, textbooks, educational resources, co mnmn!}f
available as also the competencies of the teachers and the students to attain
them.

In regard to the objectives of the Cognitive Domain they have been limited
to the first three of the steps of Bloom’s taxonomy, viz., knowledge,
understanding and application with analysis, synthesis and evaluation
compressed and dovetailed into application. This has been done because the
average teacher is likely to find it difficult to discriminate between them and
consequently to appropriately tackle them either for purposes of teaching for
realising them or for evaluating them with the precision with which they have
been originally enunciated by Bloom particularly so in social sciences.

The ohjectives of the affective domain again have also been condensed in
the present document. They have firstly not been presented in the nomenclature
proposed by Krathwoh but just limited to ‘interests’ and ‘attitudes’ and personal

attributes which are commonly understood terminolo gies,

The objectives of the psycho-maotor domain have been reduced to the
muscular skills related to the subject of study. Basically, these are such as
require the abilities of *precision’, ‘precaution’ and ‘proportion’ needed In

undertaking activities like experiments, drawing sketches and diagrams,
pursuing performing arts.

5.9 The Author’s Contribution to the Taxonomies

As we have seen, the taxonomies of the Cognitive, Affective and the Psycho-
motor domains present the phenomenon of vertical growth of the individuals
in the three domains individually and collectively.

In the above context the author has expounded the theory of sequential
horizontal relationship among the three domains. When anybody acquires
some acquaintance (cognitive impression) about something, it often triggers
an appreciation (affective impact) of the thing, learnt. The overflow of these
feelings then moves beyond emotions propelling some fulfilling (psycho-
motor) action.

This sequential horizontal relationship, among the three domains can be
easily and effectively explained through a commonly abserved phenomenon,
We observe (cognition) some likeable characteristics of a clild,, we get

impressed by them (affection) and then we instinctively hug and kiss it (Psycho-
motor action).
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The Practical Dimensions of
Educational Objectives

In the context of the aforesaid theoretical framework, it is desirable
to turn to their operational implications and applications in life
situations.

6.1 The Sources of Educational Objectives

The philosophy of life is, in fact, the main source of all facets of all our
activities including education. Educational targets to get derived from this

very fundamental foundation. The main of these are the;

The social order and its diverse linkages with life e.g. we in India
and orient do not discard and reject the past, we assimilate it. This
has important implications for life and also for education.

The economic structure too, is an important determinant of
educational targets which naturally differ in countries following
capitalistic, and socialistic societies.

The political system too exerts a powerful influence on educational
targets and practices, bringing about wide variation in the democracies
and dictatorships.

The cultural heritage is again an undeniable factor that determines
educational targets, which involves pride in ones past.

The existing store of human knowledge is ancther factor as we know
many things now which we were looking for in the past, This masks
a shift of ground and focus of educational targets,

Educational targets cannot also ignore the individuals for whom
they are enunciated—their age, maturity level, previous knowledge
etc.

6.2 The Levels of Educational Objectives

There is a distinct hierarchy among the educational target consisting of :
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- WHOLE GENERAL
Goals
Aims
Objectives
Specifications
e FPARTS SPECIFIC

From top to bottom it implies a journey from whole to parts for example
there could be many aims in a goal, many objectives in an aim and many
specifications in an objective,

It also at the some time presents a phenomenon of a movement from
general to specific. For example a goal conld be ‘making a good man’. Now
this could have different interpretations in different situations and in different
ideologies. An Aim in this very context could be ‘making a good citizen.’
Even this could mean differently in different societies. The allegiance of a
pood citizen in a dictatorship could be to the dictator, in a communistic state
to the party, and so on. An Objective in the same backdrops could be making
a judicious voter who will take an objective decision about whom to vote for.
The next in the chair are specifications. They indicate the applied side of
objectives giving what a student will be able to do to demonstrate that he has
achieved a particular objective. |

This hierarchy can be diagrammatically presented as under:

GOALS

It is at the level of objectives that targets become tangible and realisable

through educational inputs and testable through evaluation for judging the
quantum of gain,
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Specifications of different objectives in many ways, are competencies
which become the basic ability elements for being focused upon for being

achieved as also the basis for formulating evaluation situations and testing
tools.

6.3 The Statements of Educational Objectives

Objectives in fact indicate that level of targets which are tangible for being
handled in educational processes. Educational objectives are therefore to be
stated.

The statements of objectives are, therefore, governed by some
characteristic conditions. These are briefly enunciated below:

e  (Objectives have to be stated in concrete terms without vagueness or
ambiguity,

® The statement of ohjectives have to have both the modification and

the content components i.e. the changes desired to be realised in

pupil behaviour (competencies) and the confent through which they

are proposed to be realised.

Ohbjectives must be aligned to the subject for which they are meant.

e Objectives must correspond to the level of abilities of the students.

® Objectives ought to be stated in terms of pupil behaviour and in
terms of teacher behaviour (“to acquire’ the ability of ... and not *to
help children to acquire’).

e Objectives must be achievable.

e Objectives must be evaluable.

6.4 The Definition of Objectives

For purposes of being constructively utilised objectives do need to be broken
down into parts. The parts ought to wear a behavioural garb in respect of the
students. These parts are called specifications and are derived in answer to
the question as to what would students be able to do to demonstrate to us that
a student has achieved a particular objective. Let us take the example of the
objective of ‘understanding’ in social studies.

Statemenis of the Objectives

To develop an understanding of facts, terms, concepts, principles, hypothesis,
trends etc. in social studies.
Specifications of the Objectives
To demonstrate that a student has achieved the above objective, a student will
be able to:

® discriminate

s classify

e compare and contrast
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e identity relationship
e giveexamples
o defect and correct errors.

These specifications as already mentioned are competencies which need
to be developed and which deserve to be tested for enabling us to know about

the quantum of growth as a result of the educational inputs selected and
provided.
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Managing Student Groups

To succeed as a teacher, one has to possess a number of attributes of different
types. Among these one of the most important is to deal with groups because
in most of the situations, he has to teach groups in classes. Thus he does not
Just impart knowledge or enable students to acquire competencies, but also to
manage the groups in all these processes of teaching and learning.

" The groups of students in different classes could have some affinity by
virtue of having been together in earlier classes with forged affiliations but
otherwise the group is quite often quite heterogeneous coming from different
family backgrounds social and cultural classes, income groups, family
professions each espousing different values. The intellectual attributes of the
individual students too are different,

The teacher, however, is required to tackle the whole group in a large
class with more dissimilarities than similarities. He is therefore left with no
choice but to choose a middle of the road path with little opportunity for
individual attention.

7.1 Characteristics of Student Groups

The students in a class possess the inherent fraits of children of their respective
age-groups. Each one of them particularly in the lower classes is desirous of
putting his best foot forward, each interested in attracting the attention of the
teacher and others through his achievements and behaviour. They are also
nomally imbued with the dominant spirit of competition. All of them with
only exceptional exceptions [ive in the present with future beyond their
imaginations. All of them appreciate praise and detest admonitions and these
become powerful influences for whetting motivation to leamn and progress or
for depressing it. They are also inherently impatient.

Differences among them exist in respect of the degree of diligence,
emotional satability, possessiveness, spirit of initiative, spirit of social service,
language patterns, attitude towards taking things seriously or casually and so
on. These, however, usually carry the stamp of the home background.
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7.2 Desired Characteristics of Teachers

The management of such heterogeneous groups as classes are, is by no means
an easy task and the teachers too should possess and demonstrate some qualities
of head and heart for winning over children through love, affection and
consideration than through fear or punishment. S/he should possess these

qualities which may make the teacher, a role model for the students. The main
of these attributes could be safely mentioned as:

® [nterest in the welfare of the students
Helpfulness
Treating all students equal

Guidance in educational and personal matters
Tolerance

Forgiveness
Mastery over the subject etc.

They are attributes of personality like these that bring students close to
the teachers and help in promoting and acceleratin g the growth of students.

7.3 The Responsibility of the Institution

The institution therefore has also to become
Erow in desirable directions. To one and all
of total personality of students has to becoi

[t will not just be the scholastic growth of students but more so their non-
scholastic development, which will need to be focussed upon. Enabling
children to earn high examination scores and grades will therefore have to be
Justone of the many goals to achieve, with the development of a wholeand a
good individual as the central target,

‘In this context the student behaviour will have to be observed and guided
not just in the classrooms but also in the library, the laboratories, the play
E.fﬂlmdr- during school functions and cultural programmes, in the course of
excursions and picnics, study visits, inter-school meets and competitions and
30 on. The traits of personality observed in these informal situations are more
t‘eI!:\-zant for success in life than only in examinations. It is, therefore, that
guiding students in conducting themselves in these situations assumes great
importance. Observations in these situatia ns being not for awarding marks or

grﬂdelslbm for further im proving growth in diverse personality factes assume,
a position of strength in the scheme of education.

Observation of behaviour in the above situations will also not just be the
responsibility of the teachers but also of the peers. Self-evaluation could also
be encouraged by introducing an activity of letting students write a daily diary
stating the desirable things done by him/her on a particular day and something
which s/he should not have done, The latter instances will be conscience
awakening measures and instruments for developing values in children.

¢ & & 0 & @

a coherent unit for helping children
in the institution, the development
ne their core concern.
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7.4 Maintaining Discipline

The Teachers will also need to help students adhere to disciplinary norms and

inculcate desirable group manners. In this regard, students will have to be
trained for things like—

Inculeating dignity of labour
Taking ones turmn in queue
Speaking one at a ime
Permitting others to speak
Raising hand with elbow on the desk
Not interrupting others when they are speaking
Accepting ones mistake and not repeating it
Taking victory and defeat with equanimity
Appreciating the point of view of others
Helping others in difficulty or pain
Following the rules of the game
Honouring the decision of the referee or the teacher
Being clean, punctual and regular.
Learning to live together in cooperation and peace
® Taking pride in ones home, school and country
and so on.
It is of utmost importance to train the group through drills related to the

demonstration of the above competencies for making them a part of the regular
life style of students.

7.5 Rewards and Punishments

With a complete ban on corporal punishment appreciation and rewards of
different degrees remain as the only means of motivating students. These
could take the form of adjectives like *Good” “Very Good’ etc. or of prizes for
excellence at school functions. Reprimands though still permissible should
be rare and never in public. Praises should be given in public:

Counselling through discussions with the erring students is a safe and a
sure remedy which can make students realise their mistakes and for resolving
not to repeat them.

Close contact with the parents and soliciting their cooperation in solving
problem related to their children could be very helpful. These contacts vield
best results, when they are informal and frequent.

7.6 Mock Parliaments and Courts

The organisation of Mock Parliaments for discussing and formulating rules
for maintaining discipline in schools are good inputs for enabling the
appreciation and implementation of disciplinary norms.
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Similarly the holding of Mock Courts for deciding hypothetical cases
related to discipline in schools are helpful in injecting ideas of discipline and
for creating desirable attitudes, among children,

7.7 Conclusion

In all problems of group dynamics it has to be understood by the teachers that
they are dealing with immature beings who are unable to discriminate as to
what is good and what is bad for them. The present is all that concerns them.
They are impatient to wait for a prospect or promise of a future gain. They are
_alsu sefisitive creatures for whom small gains or small losses make a magnified
impact in terms of happiness and despair. Furthermore while their pleasure at
a gain may be short-lived their unhappiness at a loss could be lasting,

These are things that ought to be kept in mind, while maintaining a balance,

inthe group dynamics and for further improvin g upon the quantums, the facets
and the pace of growth,
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Enriched Teaching for Improved
Learning

Learning, is the core determinant of growth and the sole path of
progress. Our main effort, therefore, ought to be to make it enabling
empowering and enriching.

8.1 The Fundamental Foundation

As already mentioned in passing earlier objectives are the anchor points of
both learning experiences and evaluation. As the teacher must be thoroughly
acquainted about *both these’ they are being briefly discussed below:

The most important understanding, which the theoretician and practitioner
of education ought to develop, 1s the intrinsic relationship between the
instructional objectives, learning experiences and evaluation techniques.
Teaching is planned so as to achieve the objectives set in advance and
evaluation techniques help us know the extent to which the inputs provided
have been effective in helping pupils attain the desired goals.

Objective-based instruction and objective-based evaluation thus form the
crux of all educational programmes and practices of educational institutions,
The relationship is generally presented through the following well-known

Diagram :
Objeclives

< =

Instruction and Learning Evaluation of Competencies

Diagram 8.1

First of all let us examine the mental processes involved in the achievement
of instructional objectives. The whole process of instruction indeed ought to
be geared to this end. Tracing the steps of the process, we can say that teaching
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becomes successful only when learning takes place. Learning takes place
through experiences. Experiences consist of the absorption of ideas through
different senses. Senses react to external situations (stimuli) for absorbing
ideas. These situations are made up if pupils’ activities. Pupils® activities are
thus the starting points for the attainment of objectives.

Based on the gains of participation, in the teaching-learning activities, the
evaluation instruments are designed for assessing the degree of the realisation
of the expected goals. The analysis of pupil performance reveals the shortfalls
in performance or hard spots in learning if any. The process is then reversed
and the learning experiences are examined, revised and re-provided for the
effective realisation of the goals. If it is considered necessary even objectives
are modified, to make them realistic—both achievable and evaluable.

ijeciivta, as we know, have two specifications the ‘competence’
specification and the ‘content’ specification. Both these specifications converge
on to a central point-which we call a feaching-learning situations. These
situations as the synthesis of the two aforesaid specifications of objectives,
‘hcnm'ni_: t}?e basis for designing instructional programmes and evaluation
strategies in respect of both the content and competency specifications of the
objectives,

The E._:u:tensictn ofthe model also shows the relationship between evaluation
and learning. This process can be expressed as under

Competency
Specification Learning
o Teaching-
Object Learnin
Situations
Caontent Ewvaluation
Specification
Diagram 8.2

C“}“ ing back tothe leaming process, it could be stated that it is not possible
rovide all the possible activities in a particular instructional programme for
all sludnmf groups. A selection is imperative. The selection is primarily made
on thl-:a basis of some considerations, like, the ohjectives desired to be achieved,
the time and the resources available and the maturity level of the pupils.

,In L:lrdll:r_ 1}:: clearly visualise, the relation ship between objectives and
pupils’ activities, let us for a while study the following table, giving the

activities and the corresponding objectives that each can help achieve and try
to draw some conclusions from it

fop
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PUPIL ACTIVITIES OBJECTIVES
Exccution of Practical Work Understanding, Skill
Organising an Exhibition Interest, Appreciation, Application, Skill
Excursions /Field Trips Knowledge, Understanding
Discussions Understanding, critical thinking
Lectures Knowledee, Understanding
Drramatisation Comprehension, interest

The generalisation which can be easily drawn from the above table are as
under :

e [Different activities lead to the realisation of different ohjectives or
conversely it is not possible to realise all the objectives through a
single activity.

e Forthe achievement of one objective, it may be necessary to employ
one or more activities or conversely one activity may, at the same
time, lead to the achievement of more than one objective.

8.2 Principles of Objective-Based Instruction

These generalisations lead us to some of the very important principles of
objective-based instruction. These are:

8.2.1 The Principle of Relevance

This implies that the teaching-learning activities chosen for being pressed
into service, should be relevant to the objective and possess the potentiality
of achieving it. As it is not possible for all the activities to help in the realisation
of all the objectives, they will have to be carefully selected to conform to the
need of the situations,

8.2.2 The Principles of Concomitant or Collateral Learning

This implies that activities when undertaken by students, do not help in the
realisation of only a single objective. Indeed they act in varied directions and

while deliberately attempting to develop a particular objective, they may also
help achieve some other objectives simultaneously, in an incidental manner.

8.2.3 The Principle of Adequacy

This implies that the activities selected should be adequate for achieving the
objectives of instruction, comprehensively. This adequacy in respect of
activities is achieved through the selection of relevant activities in adequately
sufficient number, the frequency of their repetition and the spacing of these
learning experiences.

8.2.4 The Principle af Variety

As a corollary of the above three principles, it could be said that for

accomplishing the desired objectives, it is necessary to choose and use a variety
of activities.
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8.3 Methods of Teaching

The above principles lead us, almost naturally to a discussion on teaching
methods which could be defined as the systematic organisation of activities

that result in learning and thus in the achievement of the desired objectives
of instruction.

Teaching methods can be sub-divided into two categories

(a) The Standard Methods of Teaching, and

- (b) The Specific Methods of Instruction designed for achieving certain
emergent purposes, .

The standard methods of instruction are quite well known. The activities
to be pressed into service in the process ofinstruction, through them are almost
fixed. These designated activities are followed sequentially almost in a
ritualistic manner. The objectives that are possible to be achieved through
such methods are also commonly known.

The specific methods af instruction on the other hand, are a product of
teachers' ingenuity for achieving the specific purposes they may emerge in
the course of teaching or those that the teacher may deem necessary. These
are original in their nature and involve a unique organisation of activities with
d view to achieving specific goals desired to be realised by the teacher in the
process of teaching, They do not admit any rigidity either in the sequence of
the steps or in the number or kind of the activitics to be used.

Objective-based instruction would mainly follow the latter of the two

methods, though efforts can be made ta incorporate some of the features of
the formal methods of instruction as well.

B.4 Planning Enriched Objective-Based Instruction

Objective-based instruction can be d ivided
steps:
®
@

into the following main operational

The preparation and use of objective-based instructional material.
Planning instruction in keeping with the objectives,

This planning may consist of the preparation of:

(a) ayear’s plan

(b) aterm’s plan

(€} a unit plan

(d) a class period plan

lf‘l planning for ebjective-based instruction, the preparation of an yearly
plan is very important. It is the first step for preparing a time-budget for
covering the course. A teacher is allotted a number of periods for covering
the given specific quantum of the subject matter, As an initial step of planning,
the whole content area is divided into different sub-units and allotted periods
in terms of a time-budget in the instructional programme. Here the measure
of emphasis will be determined by the proportion of resources, energy, time
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elc. proposed to be pressed into service for achieving the objectives. This
plan can be hypothetically presented through a table like the one given below
based on the supposition that there are six major units of content to be covered
and that eighty class periods are available for accomplishing the task.

Domains of Cognitive Areay Affective Areas Poychod Number
Development molor of
—_— Areas | Class
Peripds
Objectives —» | Knowledge| Under- Application|Interests | Attitudes | Skills
sianding
Units of Content
U v v 15
U, v v 10
Uy v v v 25
Ly v v 15
Us v v 10
Ug v v v v 5
Total B0
Diagram 8.3

The next step in the planning of instruction is the preparation of teaching
units. These units are generally prepared by experts with the help of teachers,
and are supplied to teachers. Teachers however should always remain the master
of the teaching operations and must never become slaves of the teaching units
handed down to them. Teachers are supposed to make use of these units
according to their needs and requirements. Resourceful teachers can also prepare
their own teaching units, if they have time and facilities. The preparation of
lesson-plans is the subsequent step. From a teaching unit a teacher can prepare
lesson-plans for each class period according to need and convenience.

It will not be out of place to re-emphasise here that edfucational objectives
as mentioned earlier are derived from several primary sources, chief of which,
are the level of psycholagical development of the child the social order, the
economic environment the political system, the cultural heritage and the
existing store of human knowledge in the society in question. From the overall
educational objectives, are derived the stage-wise objectives which become
the basis for curriculum development of the different stages of education.
From the stage-wise objectives, in turn are derived the subject-wise objectives
of teaching which become the basis of the development of the curriculum
plans of particular subjects at a particular stage, These subsequently help and
guide the preparation of unit-plans and lesson-plans. Taking the processes in
the opposite direction it could be said that the achievement of the different
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lesson-wise objectives leads to the achievement of unit-wise objectives, the
achievement of different unit-wise objectives leads to the achievement of
different subject-wise objectives, the achievement of the subject-wise
objectives leads to the realisation of stage-wise objectives and these finally
lead to the achievement of overall objectives of education.

The above discussion leads us to conclude that there is a parallelism

between testing and teaching-learning which can be diagramatically represented
as under :

Objectives
Yearly Plan Design

Teaching Unit Blua Print
Activities Questions

Teaching-

Leaming

Situations

Diagram 8.4

8.5 Nature and Purpose of Instructional Material

?uitah]el instructional material is an essential prerequisite for ensuring enriched
instruction. There has, of late, been a phenomenal explosion of knowledge.
Jf} a Effﬂd many cases different subjects and topics have assumed new
dimensions and meanings. In many places, however, there is a paucity of aids
E".“‘ materials having relevance to related classroom instruction. Syllabi in
different subjects are also often very sketchy and generalised in nature. They
do not indicate the exact scope of subject-matter desired to be taught and
tested. Textbooks also continue to be very deficient in many respects.

Mew types of instructional materials and ways of structuring different
subjects and topics of study, leave nothing which is not teachable. Methods of
instruction, however, well-conceived will also remain ineffective without a

solid grounding in the subject-matter, which is basically provided by
instructional materials.
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Furthermore, evaluation also will fail to appropriately test the objectives,
unless the objectives like understanding of major ideas, skills and attitudes
are drawn from the solid base of the subject-matter. Activities too in order to
be purposeful must fit into the context of what is to be taught. These activities
will lose their significance unless teachers have a complete perspective of all
the dimensions of the subject-matter.

The main available source of subject-matter to both teachers and students
is instructional material. Instructional material to be effective has but to
incorporate enriched content material, which is helpful to the teacher in
curriculum transaction. [t also ought to contain guidelines for the teacher on
*What to teach?’ as also on "How to teach?’

Instructional materials can be developed both for the teachers and for the
students. For teachers they take the form of Resource Units, Teaching Units,
Reference Books, Teacher's Handbooks and Curriculum Guides, ete.
Instructional materials for the students comprises textbooks, supplementary
books, workbooks, magazines, etc. Both teachers and students also make use
of some common material like textbooks, atlases, intemnet etc.

At this place the difference between Teaching Units and Resource Units
also needs to be carefully appreciated. Resource units contain basie information
from which a teacher can make a selection on the basis of his need. A teaching
unit on the other hand lays down specific guidelines about the content and
process of education related to the unit of teaching in question. The teaching
units have direct relevance to the syllabus prescribed as also to the periods of
instruction allotted to the teaching units and to the classes to be taught. The
preparation of teaching units is a crucial venture and needs both the mastery
of the subject-matter as well as the skills related to instructional methodology.
Teaching units should not duplicate the content of textbooks nor should they
be a mere compilation of materials culled from advanced books. They have
to be specially tailored to specific needs.

The syllabus of the entire year is first to be split into a number of viable
units. Each one ought to be autonomous in some ways—in respect of subject-
matter, a sequence and relationship with what has gone before and what is to
follow in the scheme of instruction should not be overlooked. One teaching
unit may be further split into more than one teaching lessons,

The contents of teaching units are merely suggestive. The teachers may
use them flexibly according to the needs and exigencies of actual classroom
situations. Length of descriptive statements is not a guiding criterion of a
good teaching unit. Its usability and the support it offers to the teachers are
the real yardsticks for judging its utility.

8.6 A Suggestive Format of a Teaching Unit

The format of the teaching unit is not rigid. It also need not be uniform in all
the subjects and at all levels. However, a broad outline is suggested below.
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8.6.1 Infroduction

The introduction of the teaching unit should bring out the significance of the
topic, its conspicuous character or novelty, its implications and relevance in

life. It is to be based on what the students have studied before and also becomes
the basis of what the content of the present unit is.

8.6.2 Specific Objectives

A teaching unit must indicate specific objectives of the topic to be taught.
These will comprise the understanding of major ideas, application of
knowledge, development of skills, the desired interest and attitudes as expected
outcomes of the learning of the unit in question. The formulation of specific
objectives is based on the general objectives envisaged in the study of the
particular subject.

The formulation of objectives has to be precise, clear and their wording
has 1o be spelled out so as to be comprehensible and indicative of what is
significant for learning in respect of the content unit in question. Formulation
of objectives is also very crucial, because they give a sense of direction and a
perspective to our entire approach of presentation of content, incorporation
of activities and evaluation. They should indeed be stated in terms of
*specifications’ of the objectives, as to what a student wil] be able to do, to
demonstrate that s/he has realised the objective in question,

8.6.3 Content Analysis

The content analysis given in a teaching unit as mentioned earlier should not
merely reproduce the content given in the textbooks. It should unfold details
more vividly and in the correct perspective, which will make teaching graphic
and powerful, Tt may contain extracts from original sources or enriched
materials which may not be within easy reach of the teacher. The content may
EVEN contain materials not necessarily falling within the precise preview of
specific major ideas, but which may provide appropriate links in the continuity
of its sequence or in supporting it.

Major ideas, which are, in a way, basic concepts come to be the basic
learning points, which are su pposed to be intemalised by the students while

some peripheral things could be permissible to be forgotton. Some *Major
Ideas® in social sciences could be:

® Ashoka's administration symbolised a centralised mon archy.
® Raja Rammohan Roy brought modemity to Indian education.
® A citizen has both rights and duties.

® Industrialisation has brought problems in its wake.

® Early civilisations grew in river beds.

®

Scientific developments have not always been for the good of mankind.

The content should be authentic and up-to-date. If it deals with
controversial issues, it should present the different conflicting view points
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objectively. If it has a generahlisation, it should be fully substantiated by given
data. The content ought to err on the side of comprehensiveness rather than

on too much simplification or generalised form of global presentation.
8.6.4 Teaclhing Hints and Activities

Instruction in order to be effective must be objective-based and center round
pupil's activities. These activities should be purposeful. They should flow out
of the content aimed at the realisation of objectives. Suggestion in this regard
must be specific and in the context of the subject-matter. They should outline
the process of instruction, the teacher’s role as also the student’s activities
and the approaches to their execution, If discussion is suggested, the stages of
its actual conduct and various possible questions to be deliberated upon, ought
to be broadly indicated. The hints to teachers should be specific. Assignments
whenever suggested need also be detailed out. They should be creative and
not routinised and repetitive.

8.6.5 Evaluation of Competencies

Evaluation is an integral part of instruction. It has to be continuous and built
into the total teaching-learning process. It ought to be objective-based and
comprehensive covering both scholastic and non co-scholastic aspects of pupil
growth. It should also be valid (accurate) reliable (dependable), objective
(just), and practicable (feasible), The questions should notmerely test memory.
Teacher’s mastery of the subject-matter however is essential for framing
questions properly. In evaluation various procedures and tools of evaluation
should be utilised in a bid to fully realise the instructional objectives, in the
Cognitive Affective and Psycho-motor domains.

B.6.6 Keference Material

This section of a teaching unit should indicate the books which the teachers/
students may consult on the topic. The list should not be unduly ambitious. It
should be complete—containing full specifications of authorship and
publishers, year of publication, edition, relevant chapters, pages etc.

8.7 Conclusion

To conclude, it may be said that enrichment of instruction for improved leaming
will remain a vague slogan till we impart to our teachers greater competence
and mastery in the use of instructional materials through pre-service and in-
service teacher-education programmes. Development and supply of skillfully
prepared teaching units is an important step in this direction,

Objective-based evaluation and objective-based instruction are the two
sides of the same coin. Preparation of good teaching units needs the cooperation
of the teacher, the pedagogue, the subject expert and the evaluator and this
ought to be solicited in letter and spirit.

A diagramatic representation of objective based instruction is given in
Diagram 8.5. '
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Continuous and Comprehensive

Evaluation
Covering both Scholastic and Co-Scholastic

Aspects of Pupil Growth

9.1 Historical Overview

Education aims at promoting alround development of the individual. This
alround development involves both scholastic and co-scholastic aspects of
personality. However, because our examinations, take cognisance of only the
scholastic areas, all attention and efforts of both pupils and teachers are
primarily invested on this area alone,

The NPE 1986/92 has pinpointed, this shortcoming of our education system
and given adirective about the introduction of Continuous and Comprehensive
Evaluation (CCE) covering both scholastic and non-scholastic areas of the
personality of the students. The logic behind this directive is that if some abilities,
skills and qualities of the students are to be evaluated and reported for public
consumption, it will prompt the institutions to initiate concrete action about
offering the needed activities for enc puraging their development.

CCE is aimed at correcting the current imbalance in our educational
pursuits. The term ‘ Continuous’ emphasises that the evaluation of the identified
areas of personality is a continuous ‘process’ rather than a combination of
isolated unconnected ‘events’; that it is built into the total teaching-learning
process as its integral panand i thus spread over the entire span of an academic
session. The second term “Comprehensive” implies that it attempts to cover
different aspects of personality beyond the academic onesi.e., abilities, skills,
qualities, interests, attitudes, values outdoor activities etc. and not just academic
achievement. The third term ‘ Evafuation’ implies that the purpose of the total
endeavour is not just the measurement of the level of achievement and
proficiency of students but also their improvement through diagnosis and
remediation/enrichment.

Such a scheme of school-based evaluation, in addition to stimulating the
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pupils® scholastic growth, aims at promoting his physical health, developing
in him desirable personal and social gualities, building in him desirable
attitudes and values, helping him cultivate and nurture his interests by prov iding
opportunities of acquiring skills and proficiencies through participation in

various co-curricular activities.

9.2 Dimensions of the Scheme
9.2.1 Scholastic Aspecis
Curricular Areas

9.2.2 Non-scholastic Areas
Health Status

— Height in relation to age

— Weight in relation to height
— Chest Expansion

— Eyesight
— Hearing

Personal and Social Qualities
—  Regularity

— Punctuality

— Discipline

— Habits of cleanliness

— Initiative

— Co-operation

— Sense of Responsibility

Technigues of Evaluation

—  Written Examinations

— Oral Examinations

— Practical Examinations
Tools of Evaluation

— Question papers

— Unit tests

— Projects

- Suﬁreys
Periodicity of Evaluation :

— Twice in an academic sess100
Coverage

— For all students

Techniques of Evaluation
— Medical Check-up
~ Observation by the teacher

Tools of Assessment
— Height and weight charts
weighing machine, measuring
tapes
Periodicity af Assessment
— Twice in an Academic Session
Coverage
— For all Students

Technigues of Evaluation
— Observation

Tools of Evaluation
— Anecdotal records
— Rating Scales
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— Deligence
— Civil Consciousness
— Spirit of Social Service

Interests

Literary Interests

— Recitation

— Debates

— Creative writing
— Extra Reading

Scientific Interests

— Exploration

— Experimentation

— Science Club activities

Cultural Interests
— Music

— Dance

— Dramatics

Artistic Interests

— Drawing

— Painting

— Sculpture

— Artistic Embroidery

Attitudes

— Towards teachers
— Towards school-mates

— Towards school programmes

— Towards school property

Values

— Dignity of labour
— Honesty
— Courage

69

Feriodicity of Evaluation

Twice in an Academic Session.

Coverage

The first four personal and
Social Qualities to be assessed
in respect of all students and
the rest only when evidences
are available.

A student may choose only one
activity from any one of the
areas of inrerest for being
evaluated, though he may
participate in as many as he likes.

A student is to be rated on all
identified attitudes.

On values a student will be
evaluated only when evidences
are available.

In regard to co-curricular
activities Games and Sports are
to be compulsory for all students
and they will be rated on any one
of them selected by the student.
[n addition a student can choose
any one other activity for
evaluation, available in school
for being rated.

A student could participate in
additional activities other than
those selected for evaluation.
While these will not be rated,
his participation m them will be
indicated in the certificate.
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— Courtesy

— Tolerance

— Forgiveness

— Team Spirit
Co-Curricular Activities

— (Games and Sports
— Gymnastics

— Swimming

— Scouting

— Gardening

— Craft

— Adventure Activities

Note: Evaluation in respect of Academic Achievement and Health status will be in
numerical terms. fn the rest of the areas praficiency will be evaluated in terms
of grades on a five point scale (ABCDE). The grade “E" will, however, not be
awarded to any student as it indicates failure,

9.3 Operational Strat egy

The schemes envisages the issue of an independent certificate by the school.
The scheme will cover :

Level of academic achievement attained in school
—  Health Status

— Personal and Social Qualities

— Interests .

— Attitudes and values

Proficiency in outdoor co-curricular activities

The Certificate of School-based Evaluation will be issued as a supplement
to that of Board Exam inations, on a format prescribed by the Board,

The Board’s certificate of external examination will contain a footnote
stating that “There is another certificate of School-based Evaluation being
issued by the school on a format prescribed by the Board, which should also
be taken cognisance of in Judging the total personality of the student. "

9.4 Salient Features of the Scheme

The scheme elevates the status of the schools by making them equal partners
with the Board, in evaluating (and certifying students for public consumption),
the abilities and potentials of the students throy gh an independent certificate.

The official recognition given to the school certificate throu gh the footnote
on the certificate of external examinations, will naturally lead to an extensive
use of this certificate by the institutes of higher education as also the prospective
employers.

The delegation of the aforesaid authority to the schools for issuing a
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certificate for public consumption, as a supplement to that of Board
Examinations, will also go a long way in improving the tone of the institutions.

The scheme successfully counters the common criticism of public
examinations that they focus only on scholastic areas by bringing different
non-scholastic facets of personality within the gamut of evaluation.

The scheme also does away with the innumerable malpractices associated
with internal assessment (where the marks awarded by the schools are
arithmetically added to those of external examination for determining the
students’ final level of achievement) by providing for a separate presentation
of external and school marks through two independent certificates.

The simplicity and built-in flexibility of the scheme makes it applicable
to all types of schools and does not increase the work-load of the teachers as
it only means systematisation of the tasks he is already doing.

The scheme also pursues and toes the age-old dictum that those who
teach must also test.

9.5 Evaluating Growth in Co-Scholastic Areas

The Tools of Assessment

Two assessments are proposed in an academic session, for purposes of being

recorded in the certificate, with Anecdotal Record Form and Rating Scales as
the main tools.

Use of Anecdotal Records

Anecdotal Record Forms are basically used for collection of evidences. They
ought to be freely available in the Principal's office and the staff room. They
can be filled in by any member of the staff of the school on the observation of
a particular noteworthy behaviour. They could assume the following form :

ANECDOTAL RECORD FORM
MNameof the Studenty . o iiiasie. Classt i SecHont s iien et

Date of Observalion . ..o ccvvii v ciman s s aens

Occasion & Place Anccdote as Observed Teacher's Comments
{A Factual Account) (If any)

L T 1T e e e e S 1

L L
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The Anecdotal Record Forms have then to be passed on to the class
teacher, who Wwill keep on collecting them and maintain a record about each
such receipt with signature of the person forwarding each filled in anecdotal
record form. The Anecdotal Record Forms are basically aids to memory and
spread the observation-net wider. They assume special importance because

many of the facets of personality have only to be rated when evidences about
them are available.

Use of Rating Scales

Rating scales are the main tools of evaluation for assessing co-scholastic
aspects of pupil growth. Five point rating scales are recommended to be used.
In such a rating scale (A, B, C, D, & E). A rating of “E™ which is supposed to
correspond to failure is not proposed to be used at all and the students may be
classified into only four categories (ranges of competencies).

In some cases, e.g., in Personal and Social Qualities only one Rating
scale will be required to be used as illustrated below in respect of * Discipline’.

RATING SCALE FOR DISCIPLINE

E D & B A
B I |
Rarely or Usually obeys rules and Always obeys rules and
never obeys regulations and knows regulations, accepts the
rules and his responsibilities role assigned to him
regulations and encourages others
to do the same and
IS courteous
Occasionally obeys rules Obeys rules and regulations,
and regulations but is not mast of the time, knows his
courlcous responsibility but is not

always courteous

_ln some other cases as in activities related to interests and other co-
E::urrmular activities, there may be more than one evaluative criteria on which
it may need to be evaluated for example in ‘Dramatics’ they may be:

® Make up

® Acting

e Dialogues

e Emotional Appeal

In such cases rating scales would need to be developed for each evaluative

criteria and for arriving at the composite overall grade in respect of the activity
to be recorded in the certificate the following procedure could be used ;
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Numerical Value af  Symbalic Grades Numerical Grades Dertvation of a
Different Symbolic  Obiainegd by a Studemi Corresponding o the Syrmbolic overall
Grodes an the four Evaluative  Symbolic Grades Grade

Criteria obtained by a Student
A=3 Make-up B 4 4444+5+4=17
B=4 Acting B 4 17+4
C=3 Dialogues A 5 =425
D=2 Emotional Appeal B i o =B
E=1 o '_.-T
GRADE RANGES i ,,.r“
E D G PR A
06€E=1.5 1.6€22.5 266> J6€245 4.6€255

As 4.25 falls within the grade range of grade B, the final symbolic grade
for recording in the certificate is B.

With a view to ensuring uniformity in the standards of assessment, the
rating scales may be developed centrally by the examining agencies and
supplied to the teachers.

0.6 Assessment in Scholastic Areas

Recording of assessment in scholastic areas (for purposes of certification)
too is required to be done twice in an academic session; These will, in fact, be
two half yearly entries. Two such entries will be possible in class IX and only
one in class X. In lower classes two entries of assessments may be done in the
course of each academic session,

In operational terms, the assessments will be continuous and spread over
the total span of the academic year. The evaluation sitvations could consist of
tests, assignments, project work, field work, surveys efc. and not just tests.
The weightages to these evaluations, in terms of percentages of marks could
be as given hereunder during different spans. While the exercises may by
themselves carry a higher weightage individually, the obtained scores will
need to be reduced to the given percentages in respect of the particular span
of time. The hypothetical example supposes that the academic session would
start in July and end in April with May and June as the period of summer
vacations. The horizontal lines show the points of time for recording of
evaluation results and the vertical lines the spans of attainments to be covered
and their respective weightages. In institution level evaluation 50% marks
could be taken as the level of eligibility for promotion to the next class,

Jul, 10%
Aug.

Sap. 10% 30%
Ocl.

M. 409,
Diecs

Jan. 105G
Feb,

Mer,
Apr.
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9.7 Assessment of Health Status

This will be done twice a year and will basically consist of those aspects whicha
teacher can manage on his own. A measuring tape and a weighing machine are
the only instruments to be used. Height and chest measurements will be done in
terms of meters and centimeters and weight in terms of kilograms and grams.

Charts giving age and height in respect of males and females and those
eiving norms height and corresponding weight will be required to be used
and these could be supplied to the schools by the Department of Education.

In the remarks column any special thing like a physical deformity could
be mentioned.

If a Medical Examination by a Doctor is done, the aspects needing the
attention of the parents could be communicated to the parents by the class
teacher/Head of the school on the basis of medical advice.

Ratings of Interests, Attitudes, Values and Co- Curricular Activities

The;e will be evaluated through rating scales and the ratings entered in the
certificate.

Administrative Procedure for Determin ing Ratings for Entry in the Certificate
While objective evaluations will be available in some cases |ike height, weight,
acz{dnlzr‘nu: achievement and in some physically measurable co-curricular
achivities, it is desirable to minimize subjectively in evaluation to as great an
extent as possible. While in some cases Anecdotal Record Forms will be
available and in other cases the general observations may be the basis of
assessment of participation and proficiency in different activities. It is,
therefore, proposed that for deriving/determining the final ratings for certificate
entry, the head of the schoo| may nominate another teacher for working with
the class-teacher,
9.8 Format of a CCE Certificate

(Example: Secondary Stage)
School Profile

® Name of the Schoo]

Full Addresses and Telephone/Fax Number
Board to which affiliated with Affiliation Number
A brief description of the School

—  Year of Establishment

Type of School

Physical & Social surroundings and the school campus
The type of population being catered to

=

Pupil Profile

e Name of the student
® Admission/Enrolment No.
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e External Examination (if any) cleared with year and Roll No.
e Sex (Boy/Girl)
@ Date of Birth ,
® Guardian’s Name (Father/Mother)
® Permanent Address
Level of Academic Achievement (In Percentage)
Class Clexs: . .. 5.
ssessmernt First Second
Subject Asgessment Assessment
| Langunge
IT Language i
Social Sciences -
Sciences
Mathemaotics
Additional Subject (1f any)
Health Status
L o i s
First Second
Assessment Assessment
Aspeet Helphe |Wedgle | Chest | Chesr | Heifght | Welgle| Cheasr Chest
Normal | Expemdod © | Normal | Expanded
(ke crres) | (in kg) | {in ans}| (i cms) | (incms) | fin kgl | fincms) | (in o)
Additional
Remarks (If any)
Personal and Social Qualities
Class GRS, . veitiein
&l
No. EFELIFHCI First Secoid
Crualicy Assessmeni Asseszment
1. | Regularity
2. | Punctuality
3. |Discipline
4. | Habits of Cleanliness
o
[}
7y
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Interests
Tvpes of Interext Keleciod Class... ..o
Literary/Scientific/ Activity ;
Cultural/drilstic ete. First Second
Assesemenl Assasgrmani

Additional Interest Related Activity/Activities in which Pnﬂicipﬂted‘[‘-‘ﬁﬂmul
Rating)

. Type of Interest Activity [ Activities

Attitudes and Values

ATTITUDES
Clars i

& :
No. Assessrreni First Second

Ailiicles A ssesnmicnl Assessment
l. |Towards Teachers
2. |Towards School Programmes
3. |Towards Schoolmates
4. |Towards School Property

VALUES
Class (& T e,
&
No. Aszessment First Second
.‘fﬂﬂj.ﬂ'ﬂEﬂ.f A.E.TE.LTMEHF

Value

2| e P o e
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Outdoor Curricular Activities

lazs Class... ...
hy
Ma, Azsersment Firzt Sacand
., Aszsessmient Assessment
Aciivilier
l.
i
3.
W
ADDITIONAL CO-CURRICTULAR ACTIVITY/ACTIVITIES
IN WHICH PARTICIPATED
sl Aetivitles
P,
L.
X
3.
4,
5.
f.
B 1Ly i e R
wverall Remarks

Signature of Class Teacher

Principal’s OQbservations

Principal’s Signature



10

Preparing Questions of
Different Forms

In any comprehensive programme of educational reform, improvement
of examinations and the improvement in the quality of the question
papers is a foregone conclusion. Individual questions would, therefore,
have to be framed in such way that when put together in the form ofa
gunstinn paper, they fulfill the requisites of a pood measuring
mstrument. We may make use of essay type, short-answer type, very
short answer type and objective type questions or some of them together
but they should all conform to and satisf y the characteristics of a good
question of the given form. This is discussed below :

10.1 Characteristics of Good Questions
Objective-Based

A good question should be framed on a predetermined objective and it should
test the concerned ability effectively. Questions may sometimes test more
than one objective. It may also test one or more specifications of a particular
objective on which that question is based. In case a question attempts to test
more than one objective, it is designated as one testing the highest objective
in the hierarchy which it aims to test.

Conteni-Specific

The content on which a question is based is closely related to the objective
being tested. The framer of the question, has. therefore, to take into account
the topic or the sub-topic he is going to prepare a question on. He should see
that a question samples exactly the same area of content, which is desired to
be tested through it.

Farm of Questions

Essay type, short-answer type, very short answer type and objective-type
questions are the main forms of questions in use. In a question, the form
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depends considerably on the kind of ability as well as the nature of the content
desired to be tested. Some forms are more suitable than others for testing
certain abilities. Essay-type questions for example, are more suitable for testing
abilities like organisation of thoughts, analysis, interpretation etc. Therefore,
a judicious mix of the appropriate question forms will have to be attempted,
while setting questions which may finally be woven into a question paper. A
decision about this has to be made while preparing the design for the question
paper itself.

Wording of Questions

To bring objectively in evaluation, there is need for using clear, precise and
unambiguous language while framing questions. Use of unfamiliar and difficult
terminology may be avoided so that the comprehension of the question itself
may not become a problem for the students by even influencing their difficulty
level. A question should be so worded that by-and-large, all students as also
examiners may make the same meaning out of it, about the scope and length
of the expected answer. Here special care is to be taken to avoid the use of
stock, phrases like describe, elucidate, discuss or write short notes on, write
an account of, write a report on, what do you know, ete. What is expected to
be written by the students has to be explained to them in unabiguous terms,
while wording the questions themselves.

Structuring the Situation

In writing different questions, selection of an appropriate situation is an
important step in the framing of questions. Textbook situations could be alrizht
for testing knowledge. Other situations discussed in the class may be suitable
for testing knowledge or understanding. But to test application of knowledge,
some unfamiliar situations will need to be identified or even concoted.
Although in such cases situations are likely to go beyond the textbook yet
they should be in keeping with the ability levels of students and related to the
content studied by them. It will ‘be advisable' if thie teacher collects such

situations and keeps a record of these so that they may be available to him as
and when needed.

Estimared Difficulty Level

While writing a question the framer of the questions should be conscious of
the estimated difficulty level of the question in relation to the ability of pupils
for whom the question is meant, The difficulty level of a question usually
depends upon the complexity of the mental processes involved (objectives)
in responding to it, the area of the content desired to be tested and the time
available which can be spent for answering it. The difficulty level of a particular
question can be ¢stimated fairly well in advance by an experienced teacher.
Actual difficulty index, however, is possible to be calculated only after the
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question has been really tried out and its responses analysed. Multiple choice
questions are amenable for such calculations. However, an experienced teacher
can easily estimate the difficulty level in approximate term. Such decision

determing the proportionate questions of varying estimated difficulty while
preparing question papers.

Discrimination Value

It is not possible to estimate the discriminating value of a question unless it is
tried out. Nevertheless when some novel situations are involved and common
place questions are avoided, the questions definitely go a long way in
discriminating the bright students from the weak ones. Questions at either

extremes of the difficulty continuum are poor discriminators, while those In
the middle are found to be more effective in this respect.

Delimiting the Scope of the Answer

The question framer or paper setter should ensure that while constructing a
question s/he gives due thought to the ex pected answer. S/he is also required
1o develop an outline of the expected answer alongwith the marks to be
devoted to each part of the expected answer as part of the marking scheme.
This is desirable to be done at the same time as the preparation of the question.
This would reveal the weaknesses (if any) in the wording of the gquestion
itself. 1t should be specific and precise in language so that the scope and
length of the expected answer stands clearly delimited and defined.

Key/Muarking Scheme

In case of objective-type questions, the key must be prepared alongwith the
questions. In case of long answer, short answer and very short answer
questions, outlines of expected answers and the marking scheme has to be
prepared. Weightage in terms of marks to each value-point or aspect of the
expected answer has also be indicated,

A question framer or paper setter, while constructing each guestion,
should be conscious of the various dimensions of questions discussed above

as also the other considerations and rules for framing different forms of
questions.

10.2 Forms of Objective-Based Questions

Objective-based questions are questions designed to test different objectives
of teaching and testing. They could assume different forms of which objective
type questions are one. The other three varieties being Essay Type (Long
Answer Type), Short Answer Type and Very Short Answer Type. All the
forms (types) of questions, test some objective/ability/competency/
proficiency. Thus all objective type questions are objective-based, though
all objective-based questions are not objective type questions.
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Questions could broadly be classified into different forms/types as under;

Question Forms
|

| I
Fixed response questions Free resporise questions
] |
I | [ |
Objective Very Short Short Answer Essay Type
Type Answer [ype Lype Long Answer Type

1
| |
'hm: Falze Matching Fifl-in-ll'le Multiple
Type Type blank Type Chaoice Type
1

I | I |
Only Comrect Only Wrong Best Answer  Mixed Type
Answer Type Answer Type Type

Itis intended here to discuss different forms of questions in terms of their
characteristics, their strong and week points and the rules governing their
preparation.

It has already been mentioned that depending upon the objective (ability)
and the content arca (subject matter) we can select the form of the question
(essay type, short answer, very short answer or objective type).

The most commonly used tools of evaluation in the written tests are the
questions which are generally of two types — the free response type and the
fixed responses type. The long answer/essay type questions which are basically
free response questions have been in use for quite some time. They used to be
the sole variety of questions in traditional question paper. Now with the
realisation of the shortcomings of these questions (as proved through research
studies both in India and abroad) and their adverse effects on the accuracy,
dependability and objectivity of examination results, short answer questions
which also fall under this category are also being increasingly used. Fixed
response questions (Very Short Answer types and Objective type) are those
where the answer is fixed and any deviation from the expected answer is
taken as incorrect. In free response questions as compared to this situation
the examinee exercises freedom to manipulate his answer in his own language.

The long answer or free response type questions are still being used but
in limited numbers, only for testing those abilities which other forms of tests
cannot effectively test.

Operational descriptions of questions of different forms are attempted
below:

(i} Objective Type (Multiple Choice with four alternatives).
(if) Very Short Answer (VSA) questions usually carrying one or two
marks and requiring an answer in one word, one phrase or one
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senténce or one or two steps of mathematical calculation. They need
about a minute to answer.

(iii) Short Answer Questions (S4) carrying two to four marks which
require answers in about 25 to 50 words or involve four to six steps
of mathematical calculation. Each of these questions usually require
3 to 5 minutes to answer.

(iv) Long Answer or Essay Type Questions (LA/ET) which require
answers between 100 to 400 words or upto a maximum of ten or
more steps of mathematical calculation, These may carry 5 to 15
marks. :

(v) In languages the composition questions require the students to
discuss certain themes using their own vocabulary, usage, syntax
with originality and in their own style. These questions would also
need to be given a rough time limit based on the expected length of
the answer. Therefore, the length of the answer will also be required
1o be approximately indicated as part of the wording of the question
itself in the question paper. A rough and the ready formula is to
determine the length and the mark allocation in a proportionate

manner. Roughly speaking 5 marks could be allocated for an answer
expected to be written in 100 words,

10.3 Preparing Long Answer or Essay Type Questions

ThE?'{ Questions are considered to be easy to prepare and administer in the
traditional scene. They also offer quite a lot of freedom to the examinees wha
can use their own language and style of writing. These questions require
cxaminees to choose the language, select the facts, organise the ideas for
presenting a response to the question asked in the way they choose.

These questions provide examinees an opportunity to analyse, synthesize,
re-organise, integrate, synthesize and evaluate situations, as also to investigate,
interpret them for drawing conclusions for justifying or negating a patticular
stand.

LThE}f have the potential of testing the originality and creativity of the
particular examinee. Thus they can most effectively test those abilities and

mental processes which are not possible to be tested through any other form
of questions.

Shortcomings

Despite the positive points the long answer or essay type guestions are also
imbued with some very serious shortcomings. While they provide freedom to
the examinee, they also provide freedom to the examinee. Thus they breed
subjectivity in scoring. Quite often they are criticised and quite rightly 5o, for
introducing a substantial element of unreliability in scoring,

Besides, there is also another serious shortcoming and that is that because
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they require long answers, they also need longer time to answer and because
they need a long answering time, only a few of such type of questions can be
asked in a given time. Again because they can only be few, they are able to
test only a small part of the prescribed syllabus. The use of such guestions, in
question papers, more often than not, leads to selective study and selective
teaching, which in turn endangers the validity (or accuracy) and reliability (or
dependability) of the result, because of rES'll!'IElEd and poor sampling of the
content.

In this background, therefore, while long answer questions are incorporated
in the question papers, their number and the quantum of marks devoted to
them are deliberately restricted to the barest minimum.

In spite of these shortcomings the long answer type questions continue to
be used in examinations, because as already mentioned they can test those
abilities which no ather form of question can effectively evaluaie e.g., the
capacity to weigh ideas, to argue in favour or against a proposition, to establish
relationships, to critically analyse situations, to judge the implications of a ziven
phenomenon and so on. These questions also promote self-study with insight.

Some Guiding Principles for Preparing Long Answer Questions

Preparation of good essay type or long answer questions is not an easy task.
Some tips for preparing this type of questions are spelt out below:

e [Long Answer or Essay Type questions because of their limitations,
should be set to test only those instructional objectives, which are
not possible to be tested by other forms of questions.

e Essay questions should be prepared for specifically testing the mental
processes or learning outcomes implied by the objectives in view.

¢ These questions ought to be s0 worded that the scopé and a;}prmnm ate
length of the expected answer is clear to the students,

e Maturation level of the examinees must be taken into consideration
while constructing an essay/long answer question. Length and nature
of answer will differ from class to class. For example, questions
requiring discussion, interpretation, summarisation or evaluation may
be asked in higher classes, whereas those testing abilities like listing,
describing, selecting etc. may be considered suitable for lower classes.

e Outline answer of each question with value points to different parts
of the expected answer also needs to be specified as part of the
marking scheme. This should be done at the same time as drafting
the questions themselves, After framing the question, revert back to
the language of the question and check that it would evoke the
expected answer from the examinees. In case it does not do so,
changes may be introduced in the wording of the question in question,
so that it may be ensured to vield the expected answer.
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The use of directional words or phrases like the following be
systematically avoided;

Or
Elucidate Relate
Exemplify - Ewvaluate
Criticise Weigh
Discuss Examine
Justify NIEILE BT E550Y 0I5 svinsssssivarsonssar s

Write short notes on ... ... i sesss i -
WIite @ report on .........c.ccicvivveeeenis Bl
Whatdoyou think of ..........cccocoiiiiiiiinin R
What do you know about ...........ccceu.

The purpose of these words or directions is not clearly understood
by students and also sometimes by examiners. What the student is
expected to write in the answer, should therefore be clearly and
unambiguously stated instead of these unintelligible directional words
and phrases.

This will also contain the tendency of the students to write all that
they know about that topic, instead of responding to the requirements
ofthe questions,

The question ought to be worded in such a manner that each question
presents a definite problem. Though the student should be provided
freedom to choose the language and style this should be exercised
within the dimensions and parameters which may be indicated by
the wording of the questions,

The marks that each guestion carries shotld not be indicated against
them as 2 whole (e.g. 10). They should be clearly distributed among
the various aspects of the expected answer or various expected
abilities aliempted to be tested and indicated as say (2 +4 + 4).
The questions should not be repeated vertatim from among those
asked in previous examinations or lifted from those given/listed at
the end of the chapters of the books/work-books,

The questions set may not just be direct questions, answers to which
may E{E found directly in the books and could be lifted as such from
a Pﬂl'tl':tllflr portion of a book. The questions should also invariably
Frﬂslﬁ:nl‘ situations or problems which call for thinking rather than
Just recall and reproduction of memorised information.

Scoring of Long Answer Questions
Essay/Long answer type questions in the traditional set-up are prepared quickly

but thﬂ}" take a much Iﬂﬂgﬂr time to an swer. Furthermore Ihuugh easy to prepare,
they are difficult to answer, mark and evaluate.
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A detailed marking scheme, giving outline answers and value points in
terms of marks for different aspects or facts of the expected answer (desired
to be taken into consideration for purposes of evaluation) have to be prepared
alongwith the framing of questions and adhered to in letter and spirit while
evaluating answers. |

These aspects of an answer required to be evaluated should be made
known to the students in the question paper itself e.g. there may be situations
where spelling mistakes, may be taken into account for deducting marks and
others where the opposite may be true.

Carrection of a sample of scripts by all the examiners at the time gf Co-
ardination Meetings and the modification of the marking scheme prepared
by the paper setter, wherever considered necessary, needs to be meticulously
done for finalising it. This would iron out ambiguities regarding the
interpretation of the wording of a question and thus ensure objectivity.

As far as possible scoring of essay/long answer type questions should be
done on an analytical basis. Impressionistic scoring may be done only in
cases where it is absolutely unavoidable.

However, the directions in the question paper may clearly indicate to the
students, the major points of emphasis in the scoring pattern. They could
even be built into the language of the questions themselves or form part of the :
general directions. Furthermore, if a diagram or an illustration is required to
be given by the students as part of the answer, it should be clearly mentioned
in the question and not left by the paper setter to the initiative of the student or
the imagination of the evaluator.

In the marking scheme, which may be finalised for the evaluation of
scripts, the aspects and the sub-aspects or the steps of the process of the
expected answer be clearly spelt out. Each of these may be given a definite
weightage e.g. in a given situation, and wherever applicable its analysis,
interpretation'and drawing of inferences may be allocated separate weightages,
Similarly, if spellings, language style, coherence, and unity of presentation
deserve to be given independent weightages these also should be known to
the students. In short the students should know what is expected of them,
what will enable them gain marks and what will make them to lose them.

In mathematics the steps of calculation and weightages to them be clearly
indicated in the marking schemes.

10.4 Preparing Short Answer Type of Questions

Short answer questions present a compromise between the long answer and
objective type questions. They enjoy the advantages of both the types of
questions.

While the long answer questions suffer from lack of objectively and

reliability, the short answer questions are technically better off in regard to
these criteria.
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On the other hand while the objective type questions are largely unable
to test abilities like expression, organisation and synthesisation of ideas, the
short answer questions possess at least in a limited measure the capability of
testing these abilities.

As these questions enjoy the advantages of both essay and objective type
questions, without their disadvantages, to some extent the short answer
questions have come to be increasingly used in examinations.

A rule of thumb used in many examinations is the provisions of a
weightage of 50% marks in a question paper to short answer questions and an
equal distribution of the rest of 50% between the long answer and the very
short answer/objective type of questions.

Short answer questions too have always to be carefully structured, so as
to require specific and to the point answers. They should neither be vague in
their wording nor should they encourage or admit vague and global answers.
This is what differentiates them from the traditional, open-ended short note
questions indicating themes without enunciating the dimensions of the given
themes expected to be tackled by the examinees, like “\Write short notcs on

democracy™, where a student does not know as to how long or how short the
short note has got to be on such a topic like democracy, on which books can
be written. A short answer question therefore should not be confused with the
traditional short note question.

The construction of short answer questions also requires lesser level of

competence in Preparation as compared to the objective type questions.
While the limits in regard to length/dimensions of short answer type
questions could vary quite a bit, they cannot be precisely defined. Still some

rough and a ready explanation of their physical dimensions is attempted here.
Short Answer Questions normall ¥y require:

® A 30to 50 words answer
® an answer with upto 6 steps of mathematical calculations

1The:.f usually have 2 to 4 credit points and they approximately need 3 to
5 minutes for answering them,

Thus there can be many short Answer questions
covering a larger proportion of the syllabus. than what |
can possibly accomplish. With this increase in the
to provide a more reliable/de
proficiency and potential.

For example a short answer question could be worded as under :

in a question paper
ong answer questions
length of the test they tend
pendable estimate of an individual students

History :  Give two evidences tg substantiate that Clive was the
real founder of the British Empire in India.
English Write a paragraph in about 50-60 words on trees. You

could use some of the following words:
Beauty Utility
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Pleasure Forest
Branches Shade
Twigs Fruits
Birds Logs

A long answer question could also sometimes be converted into short answer
questions with great advantage as illustrated through the following example.

Usweal Form of Long Answer Question

Give a brief account of various theories of organic evolution. (Essay-type
question)

Muadified Form (Short-Answer Questions)

(i) Name the various theories of organic evelution.
(i) Which theory in your opinion better explains the mechanism of
organic evolution? Give two reasons.
(iii) Write two fundamental principles on which the theory of Lamarck
is based.
(iv) How does d’Vries® theory differ from that of Weismann’s.

Such questions can be profitably used in both extermal and internal
examinations. They also ensure better reliability, because such questions are
more definite and specific and can be scored more objectively. They also
cover a larger segment of the syllabus as we can have a number of such
questions in place ofa single essay type question. Therefore, they draw upon
a wider range of students achievements than the usual essay question do.
They also ensure adequate sampling of content and thereby help improve the
validity of the question paper.

It is, therefore, desirable that we should encourage the use of such questions
in our examinations to improve their validity and reliability and objectivity.

10.5 Preparing Very Short Answer Type Questions

Very short answer type of questions have been discovered as a possible
substitute to objective type questions. While they can be assessed as objectively
as objective type questions, they do not present as many conditions or rules to
be satisfied in construction as the objective type questions do.

Very short answer questions require an answer in one word, one phrase
or at the most one sentence. They have fust one or two testing points and thus
ensure the same level of objectively in scoring, as it exists in the objective
type of questions. Normally they are assigned just one or two marks and need
about a minute Lo answer,

In view of the small answering time and low mark weightage, many such
questions can be set in a question paper by using a very small quantum of
marks. They can also be spread over a larger chunk of the prescribed syllabus
thus improving upon the refiability of a question paper,
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Sometimes when the forms of questions are classified as Selection type
and Supply type questions, the very short answer type of questions are E!ESSiﬁEd
among the ‘supply type questions’ because unlike most of the objective type
questions, the answer has to be supplied by the student and not just selected
from the given ones.

Very Short Answer type questions could assume a number of forms. Some
examples of these related to English are given below :

Fill-in-the-blank type:
I am not satisfied ..............
Completion Type:
ITwastoworried. ......ivveenninannns

Analogy type:
Soyabean: Protein :: Rice:
Location type:
Show the location of Sydney on the outline map of the world
Transformation type:
Questions on
Reported speech
Voices
Synthesis
Transformation of Sentences
Usage type:

Use the following words/phrases in your own sentences :
Break/Break up

Look/Look after
Question type:
What i1s a mole?

deassrsrsrenses YOUr ANSWET

10.6 Preparing Objective Type (Multiple Choice) Questions

Objective-based and objective type tests are often confused with each other.
It, therefore, needs to be stated again that when a question is framed with
deliberate attention to the objective (ability) which we want to specifically
assess it is an objective-based question.

But when a question is designed to provide a measure of student’s
achievement in objective rather than a subjective manner, we call it an objective
type question.

There are various forms of objective type tests. Two alternative questions,
which are commonly known as true/false or yes/no type is the oldest of the
objective type of questions in use. Fill-in-the-blank 1ype questions are the
other commonly used variety of questions. Matching type items have two or
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more columns. [n a two-column matching question for example, we can give
principles on one side and the illustrations-based on those principles on the
other. The student is required to write the matching number of the principle
involved against the related illustration or example given. Among these the
master-list type of questions consists of two parts. One is the list of closely
related terms, concepts etc. which form the altermative and are called the
master-list. Then it is followed by another often a longer list consisting of a
number of statements pertaining to the master-list and the student is required
to relate each statement with the corresponding one, of the master-list for
identifying the right response. Multiple Choice ltems are those in which a
statement or question is followed by normally four alternatives out of which
the student is to select the correct one. -

The form of objective type tests commonly used for examination purposes
is the multiple choice type of question. It consists of a stem which may be in
the guestion form or in the form of an incomplete statement followed by a
number of words, pharases or statements which answer the question or
complete the statement. The students’ task is to select from the given
alternatives the one which correctly gives the answer. The effectiveness of
the item should depend on how well the item has been framed, to test the
desired objective. The following points may be kept in view while structuring
a good multiple choice test item.

Supgpestions for Writing Multiple Choice Test Items (questions)

A multiple choice type item, as already mentioned comprises a ‘Srem” in the
form of a statement or a question followed by four (or five) alternative choices
- or distractors. The whole item when constructed must make complete sense
and be accurate in respect of language and information.

The following are some suggestions for framing such ilems:

1. It should be ensured that there is only one choice/alternative which
is correct or the best. Alternatives which are overlapping with one
another should be avoided. The response should be agreed upon as
the best or the most suitable one from among the plausible ones
given, by competent critics.

2. The stem of the item should be comprehensive enough to contain
the central problem by including in it as much of the item as possible.
The alternatives should not contain anything which could have been
put in the stem.

3. The pupil should not be required to copy the correct response but only
mark or write the serial number of the alternative to answer the question.

4. Theuse of the text-book language should be avoided. The rote leamer

should be mislead by using familiar or stereotyped phrases as
distracters,
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in

The stem and all the alternatives should he made as succinet and

consistent as possible,

6. It should be explored if a better item can be obtained by tuming
round a partly formulated question into an answer and the answer
into the question.

7. All the choices provided ought to be sufficiently plausible to be
sclected by a fair proportion of the examinees, Both correct and
incorrect choices, should be homogeneous in their mode of gxpression,
physical length and other external characteristics. The distracters
should represent errors comm only made by the students, who are to
be tested.

Each choice (alternative) should be studied for an y possible irrelevant

clues. For doing this the following steps are suggested.

(a) The correct response should not be consistently longer or
consistently shorter in length than the incorrect ones.

(B) All choices should be grammatically correct and consistent with
the stem whether in a question form or in that of an incomplete
statement. The use of singular and plural number, tenses etc.
should not be allowed to serve as clues.

(¢) The choices may be arranged in a logical order, if one exists;
otherwise they should be arranged in the alphabetical order.

(d) The position ofthe correct answer in the series ought to be chosen
entirely at random. The first and last places should be used as
often as any of the intermediate places.

(e) No part of the stem should follow the distracters.

To conclude it may be said that while the multi ple choice type of questions
are used in examinations, other form of objective type questions could be
E,.!I?’éc'rfuefj’ used as teaching devices for initiating discussions in class. Such
dtscu*.ssinns could greatly help in consolidating ideas, These objective type
questions other than the multiple choice questions can surely be used upto

class two even in examination situations as well,
The multiple choice type of questions are also used in examinations
because, there are a variety of statistical measures available for calculating

ﬂ‘tﬂir cllﬂmctﬂrislics!qualities like the Difficulty and Discrimination indices.
Various types of sophisticated statistical analysis have also been evolved.
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Setting Balanced Question Papers
and Unit Tests

11.1 The Backdrop

There are various technigues of testing like Written Examinations, Oral
Examinations, Practical Examinations, Observation. Each of these techniques
uses different tools of ‘testing’. For example we use observation sc hedules,
check-lists, inventories, rating scales and question papers as fools of evaluation
in different techniques as per need. Among these the question papers and
tests are the most commaonly used of the tools.

While tests and question papers are the basic tools of evaluation in written
examinations, they are also used for other techniques.

As public/external examinations are the most common typeso fexaminations
used and since they are predominantly written examinations, qu estion papers
have become the most important of the tools of testing,

The traditional form of question papers used to suffer from a variety of
flaws which have been attempted to be overcome as a part of the Movement
of Examination Reform Programme of the NCERT where in the author played
a crucial note, These reforms, however, have been by and large limited to the
school stage and the universities do still by-and-large use the traditional form
of examinations in a substantial measure. In some places these school level
reforms have also influenced university education.

Examination Reform at the school stage has been influenced by the latest
developments in the science of evaluation which have revolutionised education
in respect of its concept, content and process. Earlier it was thought that
anybody who knows a subject can teach it, anybody who can teach can also
tast. These notions no more hold ground with the evolution of the Science of
Pedagogy and the Science of Evaluation. In fact hath pedagoey and evaluation
have germs of science and art.

Without getting way-laid into the wider realms of pedagogy and
evaluation let us revert to the central theme of Setting Balanced Question
Papers. :
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11.2 Shortecomings of Traditional Question Papers and their Remediation

Some of the main shortcomings that had come to infest traditional written
examinations particularly because of the pattern of question papers were:

e Over-emphasis on memorisation
e Subjectivity

e Poor Content Coverage and

e Some administrative shortfalls

L et us now take up these one by one and analyse the nature of the shortfall
its implications on teaching and testing and the measures for overcoming them.

11.2.1 Over-Emphasis on Memorisation

The questions contained in the traditional question papers were mainly focussed
on content where the examinees were supposed to memorise and reproduce,

Since we tended to feach what was tested rather than testing what we
terught, the development of higher abilities like understanding, application
analysis, synthesis, critical thinking, evaluation were almost completely
overlooked. Education so imparted, turned children into parrots and
mechanical beings rather than creative not just in examinations but also often
in their future lives. While this served the needs of the foreign rulers for
developing lower and middle level workforce, for running a colonial
administration, they have tumed out to be utterly inadequate for the emerging
demands of independent India.

It has been because of this that the abiliry dimension has been forcefully
added to the content facet in testing. In addition to the sub-division of the
content (topics and sub-topics), objectives (abilities/competencies) too have
been identified in respect of each subject and these further sub-divided into
specifications. For example the objective of comprehension/understand ing
has been divided into its constituent components like discrimination,
classification, comparison and contrast, identification of relationships, giving
examples, detecting and correcting errors etc. These ability sub-divisions have
thus now become integral and focal components of testing devices (questions)
besides content. The phenomenon has encouraged schools to try to develop
the higher mental abilities also, besides memorisation—recognition, recall
and reproduction, which in the good old days used to be almost the sole ability
tested because of the main focus on the memorisation of content.

Furthermore in the traditional scheme of things the focus was
predominantly on the mental abilities. The reformed system also attempts to
cover the roral personality consisting of the abilities of the head (cognitive
abilities), of the heart (affective abilities) and those of the hands (psycho-
maotor abilities). Taxonomies of these objectives too now stand developed
as discussed earlier in the chapter on objectives. Evaluation of different
cognitive, affective and psycho-motor abilities is being taken up as a part of
Comprehensive and Continuous School-based Evaluation,
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Testing in written examinations through question papers, however, mail_lly
covers the cognitive area and only partly the psycho-motor ﬁT:!d tl:m aff':nEwe
areas of personality. In developing balanced que stion papers, objectives desired
to be tested in the concerned subject are listed and weightages ﬂllncat_:}d to
each of them (in terms of marks) on the basis of the relevancﬂ_nf a particular
objective in the subject in question. For example in subjects like E,]ED.E]‘[H,FIEF
and Biology a substantial chunk of marks would be devoted to “skills’, in
subjects like Physics and Chemistry to Application of Knowledge, in History
to Knowledge and so on.

The next step is to construct questions equivalent to the allocated
weightages to content and objectives. In this process the choice ofthe 1:u rm of
question will be an important criteria for example, for testing l|I'IE a]:rhty of
expression, a long answer/essay type question and not an objective type
~ question has to be chosen to be constructed. Furthermore each form of question
has to follow some rules which have already been discussed separately in the
chapter on preparing questions of different forms. _ )

All these measures help overcome the over-emphasis on memorisation
by systematically including questions testing higher abilities in the question
papers in due proportion. |

The steps will also help improve the validity of the question papers.

11.2.2 Subjecrivity
Traditionally subjectively too has been a great shortcoming of the writ!en
examinations. It operates mainly at three levels. Subjectivity of the question
paper sefter used to operate in a wild manner particularly because the question
paper setters enjoyed complete unrestricted freedom to pick up or drop any
itern from the syllabus for setting question papers and nobody cnulc} question
their authority. The guestions were basically factual and the directive words
like ‘elucidate’. ‘illustrate’, ‘claborate’ were indiscriminately used. Invariably
there was a short note question giving themes like ‘Democracy’ on which
books could be written. _

This unlimited freedom stands checked now because the paper sefter 1s
now given a ‘Design’ (Format appended) of the question paper to be set and
clear instructions given about the language of the questions, their unambiguous/
specific wording indicating the precise scope and length of the expected answer.
The paper setter is also now required to develop a marking scheme indicating
the parts of the expected answer and the marks to be allocated to each part.
This curbs the paper setter’s vagaries and helps him correct many mistakes in
the questions on their own.

While the format of the design is appended to the chapter, it is pertinent
to mention its main parts which are:

o Weightage to objectives
® Weightage to major areas of content
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e Weightage to different forms of questions
@ Scheme of sections
e Pattern of options

In addition to this the paper setter is also required to prepare a *Blueprint’
(Format enclosed) for setting the question papers. This indicates the precise
placement of each question in respect of objective and topic attempted to be
tested by it, the form in which it is to be framed, and the marks it carries. This
makes him check the comparability/compatibility of the design with the
blueprint, and of the blueprint with the questions, and of the questions with
the marking scheme. The question paper setter besides preparing the blueprint,
the questions, the marking scheme is also required to prepare a question-wise
analysis (format appended) which is yet another check for him to conform to
the paradigms of each question he has prepared. This table incorporates the
following details about each question or part thereof.

Objective and specification tested

Content Area (topic & sub-topic) covered/lested
Form of the question

Marks carried by the question

Estimated difficulty level (easy/average/difficult)

6. Estimated time for answering

Subjectivity of the Examinee

This too is a common phenomenon and occurs mainly because of the vapye
wording af the questions where the student himself has to interpret about what
he has to write. In response to the questions in the traditional question papers
anything and everything could be written. Students therefore chose to write al|
that they knew about that topic rather than answering the question as such.

With restrictions on the language of the questions which has now to be
precise and pinpointed, exactly spelling out the scope and length of the
expected answer, the examinee now precisely knows what is expected of him
to write and what the parts of the answer have to be, how long the answer hag
to be and what marks each part of the answer would carry. In the new question
papers the marks carried by different questions are not given as say 10 in all,
but the marks to parts of the expected answer as well like (2 + 4 + 4),
Subjectivity of the Examiner
This too has been a common phenomenon and one which stands scientifi cally
proved. The technical term ‘Standard Error of Measurement’ owes its origin
to it.

Edwin Harper's study ‘Hundred Marking Ten’ in 1967 done at Allahabad
proved that marking variations operate within a range of 5% and 8% and in
more than 50% of the cases, they are likely to be more than 5%.

The NCERT study of 1998 where 20 examiners evaluated the same

b A e
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10 History answer scripts of Class X11I of a particular Board, did not have any
different story to tell. The seripts and the examiners were both randomly
selected. The examiners evaluated these zeroxed scripts when they were

-er scripts of the same subject, of the same

actually evaluating the actual answ
examination, using the same marking scheme, which they were expected to

follow in evalualting these zeroxed scripts. |
The marks awarded out of 100 by the most lenient and the most strict of

the twenty examiners to the same ten SCripts Were as under:

Wﬂ-"zjqrj&?&?fﬂ”m
Examiner

Marks Awarded by the 50 66 23 35 37 74 54 53 39 37 468
Most Lenient Examiner
Marks Awarded bythe 21 28 02 10 I 43 23 19 05
Most Strict Examiner

Difference Between the. 20 38 31 2§ 23 3l il
Twa

07 112

34 34 30 296

The position could only be worse twenty years back. Though things have
no doubt improved with double checking a lot still needs to be done.

A concrete measure taken by the Council for the Indian School Certificate
Examination (CISCE) is that though a marking scheme already stands
developed by the paper setter, each Deputy Head Examiner is required to
evaluate 20 or so scripts. This is followed by a discussion in the course of the
Coordination Meetings, only after which the marking scheme to be used is
finalised. Another suggestion could be for the Boards to make it compulsory
for all affiliated school to depute teachers for purposes of evaluation for
continuation of their affiliation to the Board. This is hecause the good schools
do not send their teachers for evaluation. The non-availability of examiners
in adequate numbers also forces the Boards to give more scripts for evaluation
ta each examiner than what should ordinarily be given for doing justice.

There should also be a provision for appointing some additional hands at
the evaluation centres, who may only check that the totals are correct, that all
parts of answers have been evaluated, that marks to all parts of answers have
been individually awarded and that the marks have been correctly posted on the
cover page of the script and also on the mark sheet. They should also check that
the member of supplementary sheets indicated are all there. The Deputy Head
Examiners in-charge of evaluation centres should also actually check the sample
of scripts they are supposed to check and not justinitial them as a formality. He
and the checker should ensure that the marking scheme is being followed for
evaluation in letter and spirit so that the errors of measurement can be minimised.

With the above measures the objectivity will become possible to be
ensured to a large extent.
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11.2.3 Inadequate Content Coverage

When no “Designs’ and *Blueprints’ were used the situation was alarming,
Comparatively it is better but a lot still needs to be done. It is poor content
coverage that leads to selective study and sefective teaching. The provision
of options further aggravates the problem. Suppose there are 20 topics in the
syllabus, 16 are covered by the question paper and a student can attempt full
100 mark questions if he attempts questions on 12 topics and he can pass if he
gives correct answers to questions on 5 topics. In this case

20 Topics imply  100%  Full coverage of conlenl

16 Topics in the question paper imply BO0%  Apparent coverage of content
12 Topics which can yield full marks imply 60%  Actual coverage of content

3 Topics for passing the examination imply 20%  Real coverage for passing

In this commonly witnessed situation a student can easily omit 40% of
the syllabus and yet aspire to get the highest possible marks, One needs to
study just 20% of the course content to pass. Is the situation not shocking?

This is not all about options which do lead to selective study and selective
teaching, They also make examinations a farce,

The traditional question papers normally used to have about 8 questions
and the instructions used to be “All questions carry equal marks attempt any
five™. These overall options meant that any question could be substituted for
any other. The presumptions that the situation made were that:

L ifhan examinee knew one topic it was taken that he knew any

other. :

® all questions tested the same ability and same content.

® all questions needed the same answering time,

®  all questions were pitched at the same estimated level of difficulty,
all of whic!‘; could not stand any of the above tests.

In a_cld:ti::-n_, in such a situation, different students attempted different sets
of questions — in effect, different question papers. If A got 40 marks, B got
Sl;t and the C got 60 it could not be said that C is first, B is second, and A is
third pecaysa ?II the three of them have not been su bjected to the same tests,
The situation is similar to the one when a student X does 1.83 m. long jump,
Y does 1.22 m. high jump and Z 2.44 m. high pole vault, where one cannot
say wlmlis first, who is second and who is third.

Options could, therefore, be provided if the questions given as options.

® cover/lest the same content/topic

® lest the same objective/ability
@ are of the same form
®

are pitched at the same estimated level of difficulty
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® take the same approximate time for answering
® carry the same marks

Satisfying all these conditions at the same time is not just difficult but
near impossible for ensuring equivalence among options.

There are overall eptions like all questions carry equal marks, attempt
any five, internal option within questions like write short notes on any three
of the given five and alternate options of the this or this type.

A rule of thumb in this regard if options have to be offered is

Objective Type
Very Short Answer Type Mo options
short Answer Type

Long Answer Type Alternate internal equivalent options

It, therefore, appears necessary that major areas of content may be identified
and each given an appropriate weightage (marks) out of the total marks for
the question paper for preparing questions on these weightages which could
be determined on the basis of ;

e the importance of the particular area in the subject
e the difficulty level of the area -
e the time needed for covering the theme in teaching and learning

These weightages would stand indicated in the “Design’ prepared by the
examining agency and should be appropriately reflected in the grid of the
‘Blueprint’ prepared by the question paper setters. Questions could then be
framed on that basis. This is a technical exercise and cannot be done by anyone
and everyone without training in the concept and techniques of evaluation
with particular reference to setting of question papers, which should be
arranged to be organised and become essential eligibility criteria for being
appointed as question paper setters.

11.2.4 Administrative Inadequacies

Question paper setters, have but to be trained in the Con cept and Techniques
of Evaluation with particular reference to the Technology of Setting Question
Papers to execute the technical job assigned to them.

Detailed instructions should also be prepared and issued to the question
paper setters, besides of course the design,

Three question papers based on the same design should be prepared at
the same time. This should be a team task with the team of three consisting of
a content expert, a pedagogue and a practising teacher. All the three should
be given the same design for preparing their own blueprints and question
papers on them. The three of them should then come together to discuss and
finalise the three question papers, their respective marking schemes and
question-wise analysis of their papers, The content expert would be able to
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check the accuracy of content of the questions, the pedagogue the technique
of framing questions and the practising teacher the appropriateness of standard
of the questions. The three sets of such question papers and related material
be then packed and sealed separately. One of these may be picked up for the
annual examination, the other for the supplementary examination and the third
may be kept for a possible emergency. The three papers based on the same
design will be parallel at the level of the design and hence substitutable.

Another administrative measure relates to the situation where a significant
portion of the question paper/test may be consisting of objective type and
very short answer type questions with some questions of the other forms as
well. In this situation if the section with objective type and very short answer
type questions remains with the examinees’ for longer than necessary there
could be a likelihood that th ey may try to check their answers with their
neighbours, It is, therefore, desirable that the question paper be divided into
two sections one with objective type and very short answer type questions
and the other section may have short answer and long answer questions. Both
the sections may be administered together but the one with objective type and
very short answer type questions be collected earlier at the end of the prescribed
tight time limit.

Adequate publicity for carrying the public opinion along about this strategy
will also be necessary fora general acquaintance about the merits of the proposal.

11.3 Steps of the Action Plan

In resp:v.::l'. of each question paper the following action points related to different
sequential steps will need to be taken:

I Preparation of a Design of the question paper to be prepared by the

examining agency/institutions.

Preparation of a blueprint based on the design to be prepared by the

question paper setter. Format to be su pplied by the examining agency

alongwith instructions.

Transfer of blueprint details on to the item sheets with one question

on each answer sheet with the details about objectives, specifications,

topic, sub-topic, form, marks expected, answering time and estimated

difficulty level in respect of each question filled in, The marking

scheme with expected outline answers and marks to different parts

of the expected answer written on the back side of the item sheet.

Adequate number of item sheets to be provided by the examining

agency alongwith instructions,

Papers for writing the consolidated question paper and consolidated

marking scheme to be also provided to the paper setter.

5. Format/Proforma for the preparation of question-wise analysis be
also supplied to the paper setter alongwith the instructions.

2

Lad
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FORMAT OF A DESIGN
QUESTION PAPER/TEST

Subject

Unit'paper * : T O L e e T L S S e T e T
Class B e Sl o B e e o et e R
Time
Marks

Weightage to Objectives: :
Objective KKE UCO AEX SAF Tomal
Percentage of marks
Marks

Weightage to Forms of Questions:
Forms of Questions E'LA SA YSA O Total
Mo. of Questions VI ¥ N
Marks Allotted TS Ty
Estimated Time

Weightage to Major Content Areas:
UnitsSub-LInits Marks

iRl bR iRt Pt e PR TP R B R R R LN R TR R L R LR R il L SRl e LR LRt e s
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e el b R e i e

Scheme of Sections

Pattern of options

Estimated difficulty level; BihcllE o e o marks.
FUVEPAERS s O TTREATECS -
Easy T e Py

Abbreviations: K (Knowledge), U (Understanding), A (Application), S (Skill)
KE (Knowledge of Elements of Language), CO (Comprehension),
EX (Expression), APP (Appreciation)
E (Essay or Long Answer Type), SA (Short Answer Type), VSA (Very Short
Answer Type), O (Objective Type = Multiple Chaice)
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ITEM SHEET FDRMA_LT

Front Side of the Item Sheet

Objective Il e T L I P
Specification A ey AT T

Form s Expected

Estimated =+ ieassien i ANswerng Time: i i,

Difficulty Level ... Marks

Question ;...

LR LPERTTRELER T ER L LR UL S LLE S L

ShFE PR R PR R P SRR R FRAR LR R FEERAH R ERA b r R R bR R

Reverse Side of the ltem Sheet
N O

SCORING KEY

QUESTION NO. | 2 3 C ] n
KEY
MARKING SCHEME
EXPECTED OUTLINE ANSWER MARKS TO EACH REMARES

ASPECT
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12

Methods of
Grading Pupil Performance

12.1 Emergence of the IDEA of Grading in India

A discussion about grades has but to start from the concept of marks, as a
mave from which they are taken to be more desirable departure.

Marks and grades are both approaches for identifying/determining
presenting/declaring the judged level of attainment or competency or potential
of an individual in a particular activity/area.

Apart from this similarity both the concepts have marked differences.

‘Marks' are points on the spread of a distribution while *Grades® indicate
the slots or ranges within which the proficiency level of anindividual is judged
to lie in respect of a given guality or ability.

When we use ‘Marks' as indices of the level of performance, we normally
use a 101 point scale (0-100). In using *Grades’ we use a much smaller scale
say anineorafiveora three-point one. In the situation, where marks arg used
the likelihood of mis-classification ofthe levels of competencies of individuals,
or of their potential is also therefore much greater than when we use a much
smaller number of grades,

In awarding ‘grades’ as compared to marks we are also much more
confident about the accuracy of our decisions. The swinging in decisions which
often generate chance elements also naturally get crossed over. It is because
of this that approximations in terms of “grades® are considered as more valid
and reliable than ‘marks’ which proclaim precision, One cannot just vouchsafe
that an individuals’ mathematical or linguistic ability is exactly say 57% and
nothing more or less or that the honesty of an individual is say precisely 68%.
One can only be general and not specific in such assessments.

There are, of course, human attributes that lic beyond the range of any
technique or tool of evaluation to assess. Grading therefore is an honest
confession of owr inability to assess human qualities with precision.
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12.2 Why Grading?

To just say that the National Policy on Education NPE 1986/92 has
recommended the replacement of marks with grades is not enough for
convincing others to advocate it. One has to go into the reasons have led to.
this recommendation. In fact there are variations in the clientele taking the
examination in different years. Teachers always say that a particular year’s
batch of students is better or not so good as that of the previous year. Clear
evidences of this were found when students pursuing a 1042 pattern went to
colleges as compared to the previous batches who had been educated in the
8+3 pattern,

Apart from the variations in the clientele taking the examination, there
are also marked variations in the ranges of marks obtained by the students in
different subjects due to the mark yielding nature of the subject (e.g. English
30-80 and Mathematics 0-100). Further-more the standard of question papers
in the same subject also varying from year to year. This goes against the

sacrosanct use of the same cut off scores (33%, 45%, 60%), year after year in
all subjects,

12.3 Grading and Concept of Pass and Fail and Award of Divisions

In view of the above logic the use of a 33% level of attainment for clearing
the examination in each subject, also does not stand the logic.

The concept of pass and fail and of the award of ‘Divisions’ is alien
to the concept of grading as grades are awarded subject-wise w“hﬂm
aggregation,

(Frade Point Average

When the practice of awarding grades in place of marks is adopted grade
point averages could be calculated if it is necessary for granting admissions
or for awarding scholarships. Even raw scores could be used, if necessary
in such cases. In such a situation the numerical values of the obtained
symbolic grades in all subjects is added up and divided by the number of
subjects graded.

Suppose the symbolic grades and their corresponding numerical vulue
on a nine-point scale is as under. It needs to be observed that letter/symbolic
grades could assume different forms.

Symbolic Grade 1 H G F E D 5] -B A
E DE () CcD C BC B

E DI U'| ET c-l| E'.l B| "‘L! 'Iﬂl"l
1 K

Mumerical 2 3 4 3 fi

Value of Grades
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Also suppose there are six subjects and the symbolic/letter grades on a
nine-point scale obtained by a student in the six subjects are as under:

Subject No. 1 No. 2 No. 3 No. 4 No. 3 No. 6
Obtained Symbolic Grade B [ & A D G B
MNumerical Value of Grade ] 7 G ] 7 8

GPA = Sum of the numerical value of the letter grades in all subjects

MNumber of subjects graded

8+74+9+6+T7+8 45

= p: G =

A GPA will be able to give a value up to two decimal points which should
satisfy the need.

In special cases as per need some additional weightages could be provided
to one or more subjects. The procedure of calculating GPA with cognisance
to the weightages will, however, remain the same.

12.4 Methods of Awarding Grades

There are various approaches of awarding grades which deserve to be explained
for the choice of the one to be adopted in a particular situation.
Diagrammatically these approaches can be presented as under:

GRT\.DIHG

I 1
Direct Grading - Indirect Grading
|

| I
Absolute Grading Relative Grading

Deciding about the Scale to Folfow

In each of the above situations, it is desirable to first decide upon the scale to
follow.

The scales normally used have middle points as in a three-point or a five-
point or a nine-point scale.

A Three-Point Scale

[ i |
C B A

A Five-Point Scale

'E D c B iy

A Nine-Point Scale

SRR R P
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With the increase in the number of points in a scale the discrimination
becomes finer. While choosing the scale one has to take a decision on the
basis of the fineness of discrimination desired.

12.4.1 Direct Grading

In direct grading each piece of performance ar @ part thereof, is required to
be individually graded. Grading is done on the basis of the criteria evolved
by the evaluators or those forwarded to them by the examining agency
[University or Board). Usually letter or symbolic grades (ABC D ...) are
used in Direct Grading.

After the award of Direct Letter Grades the numerical value of each erade
(as per the scale selected) has to be tabulated and added up. This sum of the
numerical values of obtained grades is then divided with the number of
questions or parts evaluated in'an answer script, for the calculation of GPAS.
This total is again converted into a letter grade for obtaining an overall index
of performance of the student in that particular que:atmn paper in terms of a
symbolic grade.

This by itself is a tedious process and it is difficult to check and make
needed corrections. The current practice of awarding marks is itself infested
with mistakes of totalling. In the event of the introduction of Direct Grading
such mistakes are bound to multiply and checking the accuracy of the
calculations, will be a near impossible exercise. The problem will be unwieldy
and unmanageable particularly in large-scale examinations as in Boards and
Universities,

It is because of this that Direct Grading cannot be recommended or
adopted in large-scale public examinations and particularly so when the number
of questions in the question papers are many.

Direct Grading is also devoid of transparency and is infested with chance
ﬁ!ﬂmﬂrn-’[&‘ﬂﬂd EUh_iEl:ﬂ‘v'il}' which could severely undermine the credibility of
examinations.

In institutional situations of in-house evaluation, however direct grading
could be used subject to the condition that:

® the number of items to be evaluated are few.

® the number of students whose performance is to be evaluated too are
few and manageable,
® the grades awarded have to stay as such without the need for making

necessary calculations for obtaining a GPA and again converting the
same into grades.

Situations like project work which have an independent identity could
admit direct grading. However, if il is a part of a subject with a particular

weightage for it out of the total marks of a subject the problem would become
difficult.
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A similar problem would also arise in respect of question papers where
questions may carry different marks.

12.4.2 Indirect Grading

Indirect grading is grading through marks. In this practice the usual procedure
of awarding marks to the units of performance continues. This being something
to which the evaluators and teachers are already used, this is not likely to
create any problem.

Indirect Grading can assume two forms:

e Absolute Grading and
e Relative Grading

Absolute grading is the one where the boundary scores for different grades
=tand decided in advance of the examination.

In fact the practice of declaring students as pass or fail and of awarding
divisions and distinctions is a known example of Absolute Grading as
illustrated below:

75% and above marks Distinction

60% to less than 75% marks First Division
45% to less than 60% marks Second Division
33% to less than 45% marks Third Division
Below 33% marks Failure

As mentioned earlier the indicators of overall levels of performance will
not be comparable because of reasons for which the replacement of marks by
grades has been recommended.

Quch decisions about boundary scores for different grades will invariably
be ad hoc and arbitrary because they would be decided in advance of the
examinations and normally for all subjects alike, particularly because the same
score in different subjects is not equivalent and comparable. In fact the
recommendation of the NPE for the replacement of marks with grades is a
reaction against the practice of absolute grading using sacrosanct cut af scores
for all subjects and all examinations uniformly.

The procedure takes marks on their face value irrespective of the errors
of measurement dug to chance element and subjectivity.

Even though the procedure has a diagnostic value and the students can
imake efforts for achieving the highest grades, the system of absolute grading
cannot be technically recommended or acgepted for adoption as it has evident
shortfalls whose remediation was indeed called for, while su poesting the
replacement of marks by grades. Any cut-off boundary scores for grades,
decided in advance of the examination, does not take into account the actual
performance of the students in a particular examination.
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An example of Absolute Grading on a nine-point scale is given below:

Letter  Numerical Valwe Ruanpe of Marks Deseription
Girade af the Grade
A 9 0% and ahove Outstanding
B & 20% to less than 20% Excellent
C 7 70% to less than 80% Very Good
D f 60% to less than 70% Good
E 5 50% to less than 60%6 Above Average
F 4 40% Lo less than 50% Averapge
G 3 30% to less than 4006 Below Average
H 2 20% to less than 30%6 Margl.lnul
| | Below 20% Unsatisfactory

Evidently, in such a scheme of things, there may be no top grades in
some subjects and more of them in some others implying thereby that only
some subjects can breed talented students and not others.

Relative Grading

Relative Grading is another approach of Indirect Grading but is quite a contrast
to its other sibling of Absolute Grading.

Unlike Absolute Grading where grade ranges are decided in advance of
the examinations and applied to all subjects forall years, the boundary scores
in Relative Grading are determined, '

e after the examination has already been held.
® on the basis of the range and distribution of the obtained scores.
® for every subject at each examination separately

In relative grading, therefore, grade ranges keep on changing for each
subject, in each examination, of each year, as they are based on the range and
pattern of distribution of obtained scores.

Decided in this manner, Relative Grades, successfully overcome problems
af the variations in the mark yielding narure of different subjects, variations
in the standards of question papers of different vears and differences in the
groups of examinees iaking the examination in different years.

Relative Grading is based on the premise that whenever any population
of students is subjected to a particular test for testing any attribute/s ability or
abilities through any mode—uwritten oral or practical—and their scores plotted
on a graph, the true level of achievement in this graph would take the form of
a symmetrical bell—shaped Normal Probability Curve.

In actual practice, however, there are errors of measurement which lead
to differences in the ‘true’ and the *perceived’ levels of attainments and the
obtained curve is not usually ‘normal’ but a *skewed’ one. This also happens
because we usually work on samples (rather than population) which are much
smaller than the population, which would have yielded a normal curve of
distribution. The obtained curves, therefore, are found to be skewed positively

or negatively. These obtained curves are negatively skewed if a larger number
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examinees obtain higher marks and are positively skewed when a larger
number of candidates obtain lower scores.

Pasitively MNormal MNegatively
Skewed Curve Probability Curve Skewed Curve

If then the obtained curve were to be converted into a normal curve it
would allow us to scientifically categorise the obtained curve into grades. It
is because the obtained curve is infected with a number of shortfalls explained
earlier which account for differences between the perceived and the true
attainments, the element of skewness is ignored for practical purposes of
awarding grades and-taken as if it is a normal one.

In regard to the choice of a scale for categorising students attainments or
potentials, our choice in large-scale public examinations falls on the Stanine
Seale. This term is a contraction of ‘standard nine’. It is a scale evolved by
the Air Force in World War Il for categorising professional levels of
proficiency of its workforce on different abilities into nine grades. The scale
has come to be universally used in educational and some other situations.

In using this scale the entire distribution of obtained scores is divided
into nine equal parts 1 to 9 with a mean of 5 and a Standard Deviation of
approximately 2 units. The Stanine scale, clusters together the two tail
categories at either end of the distribution for bringing the categories to the
convenient number of nine instead of eleven. The measure does not make
any significant difference because the number of students whose performance
falls in the two tail-end categories is insignificantly small,

The percentage-wise distribution of students falling in each of the nine
grades in a Stanine Scale follows a symmetrical pattern representative of a
normal curve and from either the top of the bottom it is

4% 1% 12% 17% 20% - 17% 12% 7% 4%

Pt

dARE TR CTW IR0 1T 12% T 4%
Symmetncal Curve
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These percentages represent the approximate rounded of! Farea of the curve
covered by a particular grade if the curve is sub-divided by vertical lillms
drawn from the demarcating points for grades, on the base line representing
the total distribution, These points on the base line are situated at a distance
of 4 a Standard Deviation from one another in a stanine scale.

These are proportions (rounded off to the nearest whole value) which would
be formed in the corresponding 4 o intervals in a normal distribution. The area
relationship under the normal curve would show that 9.9 per cent of the area
lies between the Median and a point, one quarter of a standard deviation away.
Hence 2 x 9.9 = 19.8 per cent or 20 per cent lies in the Median interval,

The percentage to be assigned to grade D is similarly determined from the
tables, The area from the mean to three quarters of a standard deviation above
the mean contains 27.3 per cent of the area under the normal curve, Subtracting
9.9 per cent from this itis found that 17 per cent of the scores above the Median
lie in this slot. The other percentages, are determined similarity.

In the case of a Stanine scale the grade-wise distribution will be as under:

Grade-wise Distribution in a Stanine Scale

Svmbolic or Intervil No. of Cases Nimmerical Grade
Letter Grade FValue
M 175 W = 495 )
B 125 W 175a 7% &
C 0758 1 125g 12% !
D 0150 ' 0754 17%% b
kL 0250 W 025¢g 20% 3
F 075a W0 025¢g 17% 4
G -1:25c O 075c 12% 3
H 1750 ® 1259 1% 2
1 - o -175a 4% 1

In case however we decide to use a five-point scale, again, in a large
population the measurement scale will have to be divided into five equal parts
where the numerical grade values for the symbolic grades will range from 1
to 5 with a mean of 3 and a standard deviation of approximately one unit.
Grade-wise percentage of cases in this situation will be as under:

CGrade-wise Distribution in a Five-Point Scale

Symbalic or Lottor Interval No, of Casss Numerical Grade
Grade Ferlone
8 e b o %0 5
B 05g 0 |5 24%% 4
C “03a 0 150 38% 3
D ‘150 © -035a 24% 2
E 1

it 0 -|5qg 1%
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It could be mentioned that even though the Stanine Scale is widely
accepted to be used, examining agencies could devise their own scales on the

basis of their curves of distribution e.g. one examining agency has decided on
the following scale for relative grading.

At Top 25
A Mext % 20%
A - Mext [ 2%
B+ bext - 15%
B [ [k 20%5 50%
B~ Mext 5%
C+ Meaxt 1295
C Mext 10%% 0%
C- ' Hext i

12.5 Grading in School Situations

While grading pupil performance in school situations, the prime pre-requisite
of *population’ (large numbers) 15 conspicuous by 1ts absence. Hence some
compromises in the aforesaid idealistic and scientific procedures will need to
be struck. '

First of all it needs to be appreciated that when the performance of students
has to be classified into different categories a nine point scale may become
impmcticablﬂ- This is because the number of students will be small and a
number of grade slots may remain unfilled. Use of a five-point scale will
thercfore be advisable in school situations,

The type of schools, based particularly on their management (govL.
schools/govt. aided schools/local body or municipal schools/private unaided
schools) will also demonstrate different patterns of skewness. The schools o
school categories will, therefore, need to devise their own situation-specific
systems of grading.

While Absolute Grading is inadvisable in large-scale public examinations
schools could, even devise and designs their own procedures of subject-wise
absolute grading. These, however, will need to be worked out class-wise and
subject-wise on the basis of past statistics about obtained scores of students.
The devised formula, however, will need to be periodically reviewed for a
possible revision if and when and where necessary.

in the Report Cards, however, the mark ranges for different grades in
different subjects will need to be presented on the reverse side of the certilicates
for a better public appreciation.

Schools could also use direct grades wherever feasible.

The school grades should desirably be awarded on a five-point scale or
even on a three-point one, in view of the special limitation of small numbers.
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It is certainly not desirable for schools to blindly copy the situation of external
examinations by using a nine-point scale because it is not practicable.

A compromise formula, which is neither completely scientific nor totally
unscientific, could be proposed as a practicable proposition. In cach subject
at a particular examination the highest and the lowest obtained scores be
identified. The lowest score be substracted from the highest score. This figure
may be divided by four. The number so obtained may be substracted from the
highest score five times, one by one. These numbers will give the boundary

scores for the different grades and marks falling within these, be awarded the
corresponding grade.
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Evaluating Teaching Effectiveness

Teacher effectiveness, is the most important facet of educational

effectiveness, yet it is rarely atmmpted This aspect is proposed to
be discussed in this chapter,

13.1 The Need

Educational evaluation is a process of estimating and appraising the degree
and dimension of achievement and abilities.

Evaluation of educational practices is a process of estimating and appraising
the proficiency of the teachers in conducting educational practices. In other
words, it is a profess of appraising the application of educational theory into
practice.

In some situations the outcomes of education are available only in
qualitative terms and the outcomes of evaluation are expected in quantitative
terms particularly for purposes of grading and classification. To get over this
problem an approach is being proposed and suggested here,

13.2 Scope of Evaluation of Educational Practices

Educational practices and the activities related to them can be classified as
under:

e Curricular activities related to the subjects of instruction, which are
organised with a view to achieving the objectives of the scholastic
domain.

e  Activities related to the non-scholastic areas or those related to the
other school programmes and practices. The purpose of organising
these activities is to ensure those aspects of pupils’ growth, which
though important goals of the instructional programme, cannot be
achieved through the teaching and learning of subjects alone.

e  Activities related to diagnosis, prognosis, review, motivation, guidance,
evaluation etc. The very title of each of these activities itself explains
the purpose and importance of their position in the curriculum.
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13.3 Purpose of Evaluating Educational Practices

There may be several purposes or functions for which the evaluation cf'ri'
educational practices may be taken up. The area of Teacher proficiency is
being selected here to illustrate the proposed approach. Three purposes

of Teacher Education programmes are being stated here by way of an
-example:

To discover the degree of competence developed by the teacher in
initiating, organising and improving the educational practices and to
diagnose the strengths and weakness of his students for further
guidance.

To make a prediction about the likely educational practices which
a particular teacher can best organise as a regular teacher in a school.
To certify the teacher competencies about the level of his proficiency
in initiating and organising a particular educational practice.

13.4 Procedure of Evaluating Educational Practices
Objectives

A good Teacher appraisal programme attempts to find out the degree of
proficiency attained by the teachers in the various programmes and practices
incorporated in a the various programmes of the institutions. It is, therefore,

essential at the outset to identify the most prominent of teacher competencies
to be subjected to evaluation, these are lasted below:

To develop an understanding of the subject to be taught, the
objectives of teaching it and the methods and techniques best suited
for teaching it.

Familiarity with the different philosophies of education and to acquire
the ability of evolving a sound philosophy of his own.

An understanding of the different aspects of pupils’ development
and behaviour and the factors related to them,

An experimental attitude towards teaching and faith in the teaching
profession.

A motivation for one’s professional growth.

Acquisition of skills in planning and executing teaching-learning
activities through observation, participation and actual teaching under
observation/supervision.

Familiarisation with the salient features and problems of Indian
education with reference to the different stages of general education,
i.e,, primary, secondary, university or professional education.
Ability to organise activities related to both scholastic and co-
scholastic areas as also other programmes and practices.
Acquisition of the knowledge of evaluation procedures and skill in
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developing and administering tools for evaluating pupil behaviour
continuously, comprehensively and for applying measures for
improvement.

The above illustrative list can be further elaborated and some additions
can surely be made to it.

Evidences

In order to evaluate teacher competencies it is necessary to collect evidences
about the professional growth of the individual teacher in relation to the

objectives. For this purpose a teacher will have to consider issues such as the
following:

o What techniques and tools should be employed for evaluating
different abilities in a given situation.

e Whatmethod should be used for obtaining evidences so that a variety
of expected educational outcomes can be incorporated in the scheme
of evaluation. This would also involve the sampling of situations.

e How much time should be spent on this task.

Taking the illustration further to the specific area of classroom teaching,
it could be said that this area of evaluation comprises the following aspects of
evaluation.

s Class management:

Pupils’ co-operation

Teacher’s expression

Teacher’s subject-matter competence

Activities incorporated in the instructional programme,
Use of aids

Evaluation.

These aspects of evaluation should be very clearly specified. Their
enumeration should cover the entire gamut of the subject. They ought also
help him in locating the most adequate tool for the assessment of each of the
aspects. This would also imply the use of a variety of tools as the same tools
may not prove to be effective for evaluating all the aspects of each area.

Developing Evaluative Criteria

For each aspect of evaluation detailed out, it will be necessary to develop
evaluative criteria to make the assessment specific and accurate.

Taking the point still further, it could be said that if subject matter
competence of the teacher is taken as an aspect of evaluation, ifs evaluative
criteria could be:

@ Correctness
¢ [Relevance and
® Richness
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It will then be in respect of these evaluative criteria that the degree of
proficiency of a teacher will be judged.

Callection of Evidence

After having developed the evaluative criteria for each area of evaluation, the
next natural step will be the collection of evidences for evaluation on the
basis of the identified criteria.

One of the most common techniques for the collection of evidences in
the present situation will be planned dbservation. Other possible techniques
could be interview, assessment of records of the process of execution and the
outcome. In order to be able to collect usable evidences, it will be necessary
to select or develop appropriate tools,

Taking the illustration still further it could be said that if subject matter

competence is the aspect to be evaluated and if its correctness, relevance and

richness are the criteria for evaluating it, the evidences could normally be
collected from the following sources:

& Lesson plans for evaluating the degree and kind of preparation made
by the teacher for teaching the particular lesson.
® Performance in actual teaching situations.

Evidences so obtained could be summarised in qualitative or Quantitative
terms. Qualitative evaluation based on the summarisation and interpretation of
the evidence collected, is quite common. It can be obtained from the study of
the lesson notes, the observation of lessons and the prepared teaching aids.

Evaluation in qualitative terms is not only possible but is also likely to
prove of greater practical utility though it is not usually attempted probably
because of the natural resistance to change. But in view of its scientific
foundation, a guantitative assessment of proficiency in educational practice
based on qualitative evidences is likely to yield a more commonly acceptable
measure. It will also make comparisons possible and easier to make. Such a
conversion of qualitative evidences into quantitative indices has, however, to
be based on a scientific basis,

Summarisation of Data

Summarisation of data—So that the data collected could be used for educational
ends, it is necessary that it may be appropriately summarised and interpreted.

Summarisation of data as already mentioned could either be in gualitative
or quantitative terms. In qualitative terms it could focus on a particular
individual aspect in respect of a specific ability. In quantitative terms, it could
be summarised through a tool like a rating scale on which ratings could be
awarded to different individuals for the degree of their accomplishment in a
particular aspect of evaluation,

13.5 PREP INDEX and its Derivation

How a quantitative measure of a qualitative outcome could be obtained is



Evaluating Teaching Effectiveness : 117

illustrated below. The proposed tool is a Rating Scale. The fallowing
description further stretches the example of subject matter competence of a
teacher already mentioned earlier.

A nine-point rating scale with five points defined is devised for evaluating
each of the aspects on the basis of the abilities assessed on identified evaluative
criteria, The following is an illustration of such a scale developed for assessing
subject matter competence.

8. Fully correct, completely relevant and very rich
Rare evidences of incorrectness or irrelevance and richness
Usually correct and relevant and moderately rich

Several evidences of incorrectness and irrelevance and poor content

Sl L s B

Mostly incorrect, irrelevant and very poor content

Such scales will need to be devised for all specified aspects of evaluation.
The ratings on these scales could then be translated into a profile. Thus while
evaluating acomplete lesson suppose it is found that particular student teacher
has been rated as follows on nine-point rating sale for in respect of different

aspects;

Class Management 5
Pupil's Co-operation 3
Expression 4
Subject matter competence 7
Activities incorporated 3
Use of aids 3
Evaluation 4

These ratings could then be translated into a profile like the one given
below :
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Such profiles will prove to be of very great help not only to the evaluator
but also to the teacher himself for making his own seli-evaluation. Giving
profiles from time to time, will enable the teacher to judge for himself, his
own strengths and weaknesses in specific aspects of evaluation and the progress
that he may have made between one point of time and another in respect of
each one of them individually.

The representation on these profiles could be quantified by the following
method to arrive at the fndex of Proficiency in Educational Practice (PREP
INDEX)

Suppose there are 75 marks in all out of which teacher has to be evaluated
and the different weightages to each of the aspects of evaluation are as given
in the table as follows. Suppose also that on each of these aspects of evaluation
the respective scores obtained out of eight (the points 0-8 on the scale),

are also as indicated in the table, the PREP INDEX will be calculated as
follows:

o, Mo Aspecis af Evalialion Weightage fo Seores on fhe Wershted
Asprects Rating Scales Scores
1. Class Management 10 5 50
2. Pupil Co-operafion 5 3 15
3. [Expression 20 1 B0
4, Subject-maitter Competence 10 7 70
5, Activilics incorporated 10 5 a0
6. Useof aids 10 3 a0
7. Evaluation 1 4 40
Total 75 31 335
‘T'otal of weighted scores = 50+15+80+70+50+30+40 = 335
Maximum scores out of =3 =75
which the total weighted (8 being the maximum point of scales
scores have been obtained and 75 the total weightage to all the aspects
of the particular area of evaluation)
= 600

Score = 335/600
PREP INDEX = 335/600 = 100
. =35.83
Thus 55.83 is the Prep Index of the particular teacher in regard to teaching
competency.
In the same manner as explained above, ‘Prep Index’ or the Index of
Proficiency (PR) in Educational (E) Practice (P) could be calculated for each

aspect of evaluation and will help the evaluator in the different ways in which
this data can be used.
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13.6 Use of Evaluation Data

Evaluation data, as we know, could be either qualitative or quantitative. Both
these forms of data can be used for a variety of purposes. These are:
Diagnosis

Educational practices are incorporated in school programme with a view to
achieving some well defined educational objectives. The achievement of these
objectives leads to pupil growth in desirable directions, in organising the
various school programmes and in conducting educational practices, to ensure
pupil growth as enunciated through the objectives. The extent to which he is
successtul also needs to be evaluated. The primary purpose is to identify the
strengths and weaknesses of a particular teacher so as to guide him in making
better progress and in achieving higher successes.

Self~-Evaluation and Guidance

Evaluation of educational practices, particularly in regard to the development
of profiles and derivation of the Prep Index, in respect of each aspect of
evaluation for a particular teacher, serves another very important purpose of
self-evaluation and self-guidance. This also provides him motivation for
achieving better success on subsequent occasions.

The evaluator also finds himself on a better footing to assess the teacher
on the basis of the evaluation data referred to above. As the evaluator would
specifically know a particular teacher’s hard sports, he can be more precise
and more effective in giving him guidance,.

Certification

Certification in regard to the degree of competence achieved by him in different
areas of evaluation is also one of the most important functions of evaluation
data. The derivation of the PREP INDEX will again prove to be of a more
valid measure of proficiency than the arbitrary assessments based on vaguc
perceptions which are very often attempted. Cerlification on the basis of this
data will not only be more valid and reliable but also more meaningful to the
employer for being used for different purposes.

Prediction

The evaluation data could also be used for the purpose of prediction as to
what a particular teacher is capable of accomplishing.

13.7 Conclusion

Evaluation of educational practices was mostly undertaken in the past in an
arbitrary manner, endangering both the reliability and validity of the
measurements. The development of a Methodology for Evaluating Educational
Practices has therefore been a long felt need. The fore-going discussion is an
attempt at developing such a methodology which could be applied to all
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educational practices. Evaluation done on the basis of such a methodology
will, it is hoped, yield data which will be more accurate; specific and
meaningful than the one arrived at through the usual arbitrary conclusions of

a few individuals who may find it difficult to overcome their biases while
making assessments,

This could as well be a valuable approach for assessing practice-teaching
lessons in teacher’s colleges. The format of the profile could be printed in a
corner of each page of the criticism book and the faculty members observing
the lesson could just put in the dots and the student teacher may then calculate
the Prep Index. This may be in addition to the written observations.

1 INDEX
A. Class Management
B. Pupil Co-operation
J C. Teacher's Expression
D, Subject Matter Competence
e E. Activities Incorporated
% F. Use of Aids Evaluation
{

A-B C D E F G
PREF INDEXs

The final annual index could also then be calculated on this basis and

become a valid source for making a conclusion, about the final grade of the
student teacher for the examination.

Adapted from the chapter contributed by Dr. R.H. Dave & Dr. .S,

Srivastava for“Evaluating Teacher Effectiveness” brought out by the ETS,
Princeton (New Jersey), LS. A
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PART 11

TECHNIQUES OF TEACHING
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Some Conventional Teaching Techniques

14.1 Introduction

A teaching technique, method or approach connotes the manner of curriculum
transaction. There are many of these and such a one should be selected for a
particular teaching situation which:

e s aligned to the age-group of the concerned students,
is found to be of interest by the students,

is based on their previous knowledge and experience of the students,
is within the ability of the children to pursue,

can motivate children for further learning on their own,

enhances pupils’ competencies by imparting enablement, empowerment
and enrichment to the students,

encourage learning initiatives of self-directed learning among
children, and

e help in the realisation of objectives.

Not all methods are suitable for all situations. The choice of a method
will have to depend among other things on the children being taught, the
teachers own abilities, the facilities available.

Some of the main of the commonly used of these are described below
alongwith their diverse manifestations and the approaches of their effective use.

14.2 The Lecture Method

This * Tongue and the Ear Method' 15 by and large the most widely used method
of teaching and learning and consists of dispensing of information by the
teacher to the students. The teacher is active and the student is passive. The
method conceives that the completion of the prescribed course content by the
teacher in this fashion is the main purpose of education. The teachers
proficiency is judged by the quantum of information transmitted and not by
its assimilation by the students. Teaching thus becomes bath the means and
the end and learning not the core concern.
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The lecture method is the most economical method. More information
can be transferred to the students in a given period of time than by any other
method. To be fruitful the lectures must be supplemented by some other
methods or aids or activities. Active participation of the students, in the process
of learning helps in augmentation, acceleration and internalisation of learning.

Socrates distrusted the lecture method on the ground that the lecturer
puts ready-made ideas into the minds of pupils without giving them a chance
to explore and experiment for drawing their own conclusions and thereby
discover their own potentials. To Socrates questions are a powerful means
triggering thinking besides being powerful instruments of evaluation. The
Socratic method aims at leading pupils (through self-evaluation) from

‘unconscious ignorance to conscious ignorance’ through an ironic or
destructive stage of questioning and then on to *truth’ through a constructive
stage of further questioning.

There are two essential steps involved in the lecture method:

® Lecture Preparation

¢ Lecture Presentation

Leciure Preparation

Preparations for using the lecture method of teaching are not easy by any
chance. It means the eollection and compilation of information from different
sources, Systematic organisation and sequencing is an important subsequent
part of this exercise.

The prescribed course content and the maturity level of the students is
the basic foundation of this endeavour. What has gone before and what is to
fallow determine the direction and dimensions of preparation.

Time Budgeting is another basic necessity because the course has to be
completed within the time available. The number of lectures that can be delivered
is thus determined on the basis of the time available. This in turn becomes the
basis of the decision about how much of the content can be put into a lecture.

The teacher has also to identify rhe hard spors in learning, in the subject
matter, covered through a lecture and be amply prepared for clarifying the
related ideas for overcoming them. !

The teacher has also to collect the latest references, statistics, information
about latest developments beyond the text books for enriching the process of
his teaching to enable students to overcome the related hurdles.

Lecture Presentation/Delivery

To make an impact, the presentation has but to be effective. And to be effective

it has to have some distinct characteristics. Some main of these are described
below:

A lecture though called a lecture, should not just be a one way traffie but
an amplified dialogue with pupil participation. Studding and punctuating the
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ideas with examples and augmenting them with new ideas can save them from
being reduced to monotonous monologues as they often become.

An attention eapturing infroduction can also prove helpful in retaining
pupils’ attention and this has to be very carefully prepared.

Couching the lecture in appropriate words and catching phrases are useful
fodders for whetting the cutting edge for the students.

Speech and delivery are other criteria for success and this implics clarity
of thought, simplicity of words, as also good pronunciation, intonation,
articulation and above all fluency.

Graded sequence of presentation which may carry students from known
to the unknown, from concrete to abstract, from general to specific, are well
tried prescriptions for effective teaching,

Emphasis on anchor points and definitions even at the cost of repetition
become important measures for assimilation of knowledge. This is alsa of
great help to the students jotting down points to remember.

Proceeding to the next poinr after making sure that the previous one has
been well understood is a confirmatory test of teaching. This could be ensured
by recapitulating what is taught through pointed questions and cross questions.
In fact the students too ought to be encouraged to ask questions to clarify any
misgivings they may have. The clarifications given are, in fact, a better teaching
device than just lecturing and the teacher should welcome interruptions by
students in this regard.

Alertness of students has but to be ensured in the course of lectures and
one of the casiest methods is to ask questions in the course of the lectures and
these questions should be so distributed over the class as to keep student
attention althrough, with a constant apprehension that the next question may
be asked of any of them,

A congenial elimate is conducive to learning. It should always be a friendly
atmosphere that should permeate the classroom. It is desirable in this context
to address students by name.

There are also some donfs in this regard. The teacher should never try to
show off by mentioning facts and terminology which the students cannot
understand. He should address students in their face, watching their eyes and
their forehead wrinkles which are great indicators of their having understood
or having not understood the ideas communicated. The teacher should neither
chew nor swallow words. He should also not speak to himselfbut to the class.

14.3 The Discussion Method

There are issues where there is a likelihood of differences of opinion or
problems admitting different solutions or some conceptual confusions needing
clarifications where some consensus is required to be obtained. These are to
be put up for discussions.
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Discussions
e permit students to freely express their view points
e stimulate group thinking
e cnable students to agree to differ from other co-students.
e promote public speaking.

Teacher's/Leader’s Role

Discussions must always have a leader, a role which the teacher could assume
himself or he may delegate that position to some student.

In case it is necessary or is considered desirable, a class may be divided
into groups for discussion on the theme as a whole or on sub-themes and cach
may have its own leader.

The leader in such situations would need to execute the following
responsibilities:
e ensure that everybody gets an opportunity to speak and to be
brief
® honour the time limit
® pacify heat in contradictions.

The Process of Discussions

A discussion starts with an introduction by the leader, who must make a
thorough advance preparation not just for presenting the theme, but more so
to intervene and make the concluding remarks. The theme should be presented
comprehensively, highlighting the differing view points.

In the course of discussions it is always the leader who is addressed and
not another member of the group as a part of the discussion decorum and
etiquette. Speakers should be given a clear idea of the time constraint and be

tactfully reminded/interrupted whenever necessary.

The leader should also not allow the discussion to get derailed. Deviations
from the focus of the discussion needs to be promptly checked.

The leader should not necessarily intervene after each observation unless
absolutely unavoidable. The students should take their turns one by one. The
leader should resist the temptation for intervention and go on jotting points,
He may make his balancing concluding observations at the end to save himself
from imposing his views on the group. A black-board summary, in telegraphic
language, is always helpful for highlighting the conclusions or focal points.
This is helpful in consolidating and internalising learning.

No student should ever be snubbed but listened to with respect. Freedom
of speech and an informal ethos, are guarantees for success of discussions.
Humour always eases tense moments and deserves to be inducted like
‘commas’. In the event of confusions the black-board should come to help.
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Pre-requisites for Effective Discussions

With the goals clearly defined and the road map drawn, the discussion should
at its close impart to cvery participant a feeling:

e ofhaving contributed to the joint effort.

e oftaking the conclusions convincingly as his own.

¢ of having gained a clearer picture of the situation than before.

e of realising that there are also points of view other than his own.

14.4 Demonstration

Demonstration as a method of teaching is used in practical subjects like
Physics, Chemistry, Biology, Mathematics, Geography, Home Science. It is
used by itself or as part of a lecture.

Demonstration by the teacher or a professional or a student demonstrates
to the learners the steps of the process in executing a task for ensuring the
quality of the outcome or product. Experimentation on ones own is the follow
up of demonstrations.

Demonstration is more clearly able to explain the do's and the don’ts of
the process of performance or a practical task, more convincingly than any
oral description, because demonstration is an action picture. An old Chinese
proverh says that one picture is worth a thousand words and demonstration,
therefore, is much more than that,

As such demonstration is a valuable teaching device and as an action-
cum-demonstration lecture, it brings to the fore the precise relationships
between apparatus, materials, articles, machinery and appliances and the
methods of handling them. Necessary precautions in avoiding damage and
accidents, of aveiding wastage, of the meticulous maintenance of equipment,
of their orderly placement for ensuring ease in locating them when required
also get automatically highlighted.

Demonstrations serve as models of laboratory work by the students
independently. They bridge the gap between theory and practice, stimulate
thinking and motivate further learning through exploration and experimentation
on the part of the students.

Demonstrations require special seating arrangements for the students
so that evervbody can see. Specially designed class-rooms with rows in
stair-steps, semi-circular in shape are considered appropriate as in an
amphitheater. :

In preparing for demonstration, the demonstrator must brush-up his
knowledge about the theme and its relationship with others going before and
coming after it, to be able to answer questions students may ask. This will
" also give him the confidence in performing the experiments forthe demonstration.
He should also be relaxed and friendly in the course of the demonstrations
and should also display an infectious vitality and enthusiasm.
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An imventory of the equipment required must be made and a checklist
for checking not just the availability but also their workability. This should
be shown while it is often proposed that the best of equipment should be
used for demonstrations it is desirable to use, the like of the same which the -
students would be using in real situations. This will impart greater confidence
to the students when they perform the experiments and exercises on their
QWL

The most appropriate height of a demonstration table is supposed to be
75 ems or 30 inches. The length and width of the demonstration table would
depend on the kind of demonstration. Usually the traditional demonstration
halls mentioned earlier have large-sized fixed tables with taps and sinks and
drawers. Appropriate lighting and seating arrangement will need to be ensured
for adequate visibility of the demonstration. A rehearsal of the total operation
about how to begin, how to proceed and how to conclude is a valuable
preparatory step. This practice about what to say and what to do, will lead the
teacher to better success.

The main steps of preparation in this regard will, therefore, be:
e preparation for the presentation (oral),

arrangement of the apparatus/equipment to ensure easy accessibility.

checking seating lighting and other arrangements.
rehearsal of the total operation.

the wordings of the questions,

the black-board summary or bullet points.

the special points of significance and relationships to be highlighted.
In case {t_ i5 possible for the students also to do some experiments/or
parts of experiments simultaneously, it can be a useful teaching method,

The demonstrator should also simultaneously clarify all misgivings of

students, for a clearer understanding and for avoiding any subsequent
confusions.

Demonstration as a method of instruction, also has some limitations. It
proves to be an expensive proposition financially. It also takes quite a lot of
time. Furthermore, it presumes that all students learn at the same speed. It is,

therefore, that it is proposed that demonstrations and practical work by studens
should go on simultaneously.

14.5 Observation

Observation is basic to learning, enquiry and discovery, It is the process
through which pupils can be stimulated to learn,
Observation helps pupils:

e todevelop the ability to see phenomenon and processes as they exist
and operate and to note important details, which otherwise might be
overlooked.
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e to develop an objective approach and to participate efficiently in
individual or group work.

e not just to ‘see’ but also to critically perceive and realise what they
see. This augments what they learn from the book.

Directed observation can be carried out by an individual pupil or by small
or larger groups. Individual observation offers broader experience as a learning
technique, than group observation, since greater amount of competency,
independence and responsibility, are developed in the individual pupil.
Participation in activities such as field trips, video films, exhibitions, promote
group ohservation.

Preparation for Making Observations

The pupils ought to be given an orientation about the situation in which
observation has to be made and what exactly they have to observe. In fact
giving them a list of things to be observed is very helpful.

Some situations in which observation has to be made may be natural and
others contrived or simulated. Specific activities facilitate learning through
ohservation. Sometimes for consolidation of leaming, drill by way of repetition
of activities may be necessary. Repetition may also be needed for arriving at
generalisations.

Pracess of Observation
All observations must be recorded without lapse of time immediately and
accurately, Observation sheets/schedules prove helpful in this regard as the
fact/phenomenon observed can be entered easily and quickly in the relevant
column, which may even save future labour of classifying information.
Attention is the key to accurate observation, which leads to leaming.
Children should not talk among themselves during the process of observation.
Students should also be asked not to maintain a casual detached attitude while
observing. No questions may be asked by the observers or the teacher or the
other students in the course of observation as the phenomenon observed are
mostly fleeting. All question, doubts, apprehensions may be jotted down to
be presented during the discussion time allocated for discussing the
observations.

Concluding the Observation Session

Observations made should be discussed after the process is over. In this session
all the things observed by all the students may be listed and their similarity on
a particular issue, may then be summarised and conclusions drawn to reinforce
the understanding of pupils about the observations made by them. When their
observations are confirmed, by others too, that will give them confidence
about the accuracy of their observations as also in their ability to draw
conclusions on their own in subsequent situations.
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14.6 Problem-Solving Method

Any method of solving a problem scientifically, involving thinking, reasoning
planning and execution by following logical steps is a scientific method.
The process of problem solving results in the development of cognitive
ahilities, affective qualities, attitudes and psycho-motor skills. 1t is in this
context that the “Problem-Solving Method’ is called a scientific method.
RISK explains problem solving as “a planned attack on a difficulty,
perplexity or problem to find a satisfactory solution”. ROSS interprets problem
solving as an educational device whereby the teacher and the pupils attempt
in a conscious, planned and purposeful manner, to arrive at an explanation or
solution to some educationally significant difficulty.
A problem occurs in a situation in which a felt difficulty to act is realised.
It may be a mental difficulty or a physical one, slowing or blocking the path
of progress for reaching the goal. It may therefore impress upon the pupils
(who may meet it) as needing a solution and is recognised and realised by
them as a challenge to be picked up and squarely met.

Characteristics of a ‘Problem’

A problem in an educational setting ought to possess and actuall Y pOSSesses
some distinct characteristic spelled out below:

Emergence from a live educational setting: The problem is normally
related to life or education and is, therefore, normally within the ambit of
common experience of the pupils.

Focussed in nature: The problem identified as the subject of instruction/
learning ought to be clear, definite, understandable, interesting, aligned to
the age group of the pupils, within the capability of the learners, and based
on the knowledge they already possess. Above all, it ought to be thought
provoking,

Of practical wility: The problem should have a practical value and the
outcomes/solutions ought to be taken as of practical utility by the pupils. This
would motivate the pupils to demonstrate diligence and perseverance in
investing efforts for solving them.

Related to the curriculum: To be pursued purposefully the problem must
be a part of the curriculum to realise the goals of which, is the prime concern
of the students.

Within the range of the time budget and resources available: The process
of problem solving as a method of teaching/learing should not put unnecessary
strain on the finances of the institutions, At the same time it should also be

possible to accomplish the total task, within the available time,

Approaches te Problem Solving

Basically, there are two main approaches to problem solving with different
and contrasting procedures:
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® the inductive method, and
@ the deductive method.

The Inductive Method carries the thinking process from particular to
general situations. Conclusions by way of generalisations are arrived at from
particular principles and concrete examples. An example of inductive problem
solving could be that “As Yitamin C dissolves i water and 15 easily desiroved
by heat, a generalisation could be drawn that all foods rich in Vitamin C
should be cooked in minimum amount of water, for the least possible amount
of time and heat.”

The Deductive Method carries reflective thinking from general to particular/
specific. For example when students find that in dry summer the desert coolers
substantially bring down temperatures inside the rooms, they draw the inference,
through deduction that the heat outside leads to the evaporation of the water of
the cooler pads and thus causes loss of heat which makes the air passing through
the wet pads cooler, which in turn cools the rooms.

In classroom situations, simulated/hypothetical problematic situations
could also lead to integrative learning and in this manner reinforce the
knowledge and the skills among the students.

Two other important methods also help reinforce the problem solving
method and could be safely mentioned here in passing.

Heuristic Method: Heurism is derived from the Greek concept of
*Heurisken® which means finding out. This can be an important approach for
problem solving or for the discovery approach. It aims at making students
more observant, accurate, truthful, thoughtful and dexterous. The method lays
the foundation of self-education and helps promote the spirit of enquiry and
research among pupils. .

Discovery Method: Problem solving involves scientific enquiry which i
a search for truth and knowledge. The emphasis in problem solving too is on
search rather than mere acquisition of knowledge. This scientific method is
also referred to as the discovery approach to teaching and leamning. The method
was spearheaded by PIAGET in Switzerland and BRUNNER in Cambridge
Massachusetts.

Learning by discovery implies experiencing a sense of achievement and
personal agerandisement. Discovery is the identification and recognition of a

relationship between:
% an idea and an observation
# two ideas
* tworelationships
BRUNMER mentions four following advantages of leaming by discovery:

* increase in intellectual potency
¥ shift from extrinsic to instrinsic rewards
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% learning the heuristics of discovery
» MEemory processing

Steps of the Problem Solving Method

The main steps involved in using the Problem Solving Method could be listed
as under :

Sensing or selecting the problem: The teacher should help the students
to identify the problem to be solved by analysing the hurdles and handicaps
posed by it. Necessary motivation for solving it should also thus be generated
among the students. Students should also be enabled to be alert in spotting
and recognising the problems as and when they crop up in different situations.

Defining (Interpreting and delimiting) the problem: The problem selected
should be fully understood by the learners. The nature of the problem should
help in charting the path for overcoming it. The feasibility of the action plan
is governed by the ability of the students and the availability of the needed
resources.

Hullfish and Smith suggest the following questions to be raised in defining
a problem:

»  What exactly is the problem? Can it be broken into sub-problems?

» Does the problem bear any similarity to any of those encountered in
the past?

# In what fundamental ways is the problem similar to others

»  Inwhich ways does the particular problem differ from the others

»  What do differences imply—new approaches?

>

Is it necessary to redefine the problem in view of the above?

Collecting and evaluating relevant information/data: After the problem
has been defined and interpreted in collaboration with the pupils, they should
be prompted to list the information needed for solving it and to commence the
process of its collection. With a view to initiating this, the teacher may identify:

¥ the sources from which the information can be collected—books,
documents, reports etc.

» the personnel—experts and functionaries to be consulted.
The collected information should then be checked for its:

» appropriateness and relevance,
» adequacy and

5

% applicability in the given situations of the problem.

Formulating alternative solutions and selecting one: Different possible
approaches for solving the problem could then be listed and their pros and
cons discussed. This process of churning would enable the identification of
the one most suitable. Tentative solutions could also thus be arrived at.

Arriving at the final solution: The next natural step is to pool together

the possible solutions. These may then be discussed thread bare from different
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anples, for reaching an appropriate solution. At this point of time, teacher’s
indepth knowledge and ingenuity will be called for, for guiding students to
reach apt and appropriate judgemental inferences.

Testing the validity of the solution arrived ar: The validity of the solution
finally arrived at, could be arrived at through:

¥ the application of the hypothesis to new situations
»  turther exploration, experimentation and investigations
¥ additional investigations for gathering new information.

Teachers constructive help and guidance would but be necessary throughout the
process of problem solving.

Problem Solving and Profect Method

Inspite of a host of similarities the problem solving and project rm:thnds do
stand out prominently in respect of marked differences.

Problem salving requires a solution in thought or action or both. Project
Method on the other hand aims at the successful completion of a task or unit
of work. '

Problem solving could be taken up as project work but a project need not
always be a problem solving exercise.

Merits and Limitations of Problem Solving Method

The pursuil of the Problem Solving Method imparts valuable personality
attributes to the students. The limitations of this method however, mainly
relate to logistics and the perpetual paucity of resources.

The Problem Solving Method prompts pupils to learn by doing, a process
through which they learn to think, to reason and to develop initiative. They
also acquire valuably desirable work habits and self-reliance. As problem
solving requires a higher order of mental abilities, it also helps students develop
mental self-discipline.

The main limitations of the problem solving method are that it is time
consuming both for the teachers and the students and hence cannot be used
extensively and frequently. Paucity of resources too often become hurdles in
using it. Quite often when problem solving is used as a method of teaching
the elaborate and intensive focus it requires, turn out to be the only mental
activity with others relegated into the background and in fact they get grossly
neglected. The teacher has, therefore, to use his discretion in establishing the
needed balance among different methodologies of instruction. He has
particularly to guard against the situation when he may assign problems without
the problems coming from the students as that kills their interest.

14.7 The Herbartian Steps

John Friedrich Herbart (1776-1841), the German educational philosopher was
both by birth and education an educationist. His grandfather was the Rector
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of a Gymnazium (a German School) at Oldenburg, Herbart's native town. His
father was a lawyer and Privy Counsellor there. Herbart's mother is known to
be a rare and a wonderful woman, who was able to assist her son with Greek
and Mathematics and provide direction to his educational pursuits.

Just before graduation he became a tutor to the three sons of a Swiss
Governor. During this span of two years (1797-1799) he was required by his
patron to prepare a bi-monthly written report about the methods he used and
about the progress and conduct of his students. This was Herbart's only
experience in Pedagogy.

While in Switzerland Herbart met Pestalozzi and was greatly impressed
by the educational principles propounded by him.

Then on resuming his interrupted university course he developed his own
ideas from Pestalozzianism and put them into writing as well.

Following this, he lectured on pedagogy at the University of Gottingen
from 1802 to 1809 and brought out his book ‘General Pedagogy’. In 1809
Herbart was called upon to the chair of philosophy at Konigsberg as practically
the successor of the illustrious Immanuel Kant. Kant died in 1804 and was
succeeded by Traugott who resigned in 1809 to accept the chair at Leipzig.

It was at Konigsberg that Herbart took to documenting his ideas to become
the first example of being an educational psychologist and philosopher,
developing the educational process from the point of view of a teacher with
the evolution of his concept of the ‘apperceptive mass™ as the core doctrine of
his educational philosophy. According to him it is in accordance with
apperception that a teacher can secure the interest and attention of the pupil
to any new idea and have him retain it. The teacher can make or modify his
apperception masses or system of ideas in such a way that it can be apperceived
or incorporated with the old in educative instruction.

The Herbartian steps to instruction propounded by the philosopher are
widely used in different parts of the world until this day, They are:

® clearmness (absorption)

® association (reflection)

® system (coherence)

e method (application/active reflection)

Subsequently Herbart's noted disciple ZILLER divided the step of
‘clearness’ into ‘preparation’ and ‘presemiation’ and a more recent
Herbartian REIN added ‘Aim’ as a sub-step to preparation. The names of
the other three processes have also now been changed by subsequent
Herbartians for giving greater lucidity and significance to them, The five
formal steps of instruction are now given as:

e Preparation

e Presentation
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¢ Comparison and association
® (eneralisation
® Application

These steps are based on his concept of three primary functions of the
mind as knowing, feeling and willing and incorporate his concepts of
‘apperceptive mass’, ‘concentration’ ‘correlation’ and multisided interesis
and project his philosophy that to ‘instruct’ the mind is to ‘construct' it,

The above five steps could be deseribed as under:

Preparation: Before starting to introduce new ideas it 1s necessary to
mentally prepare children for the new intake. What the children already know
is to be related to what is planned to be taught to them. The most common and
also the most appropriate method is to ask them some questions about their
previous knowledge which may logically or sequentially lead them to the new
one. This step has essentially to be a brief one. The statement of A7m has to be
an important part of it.

Presentation consists of relating and connecting new information with
the old one, by dividing it into sections if necessary. Links between what is
already known and what is purported to become known, as also the subsequent
areas of content, have thus to be established. The degree and guantum of
learning, desired to be imparted by the teacher and acquired by the students is
an important decision to be made at this stage.

The subject matter becomes the focus of attention of both the teacher and
the taughts. The presentation made by the teacher has but to be logical,
sequential, clear, and focussed, involving lecturing, namation, description,
demonstration and discussions participated by pupils. Repetition is also
resorted to for internalisation of learning and the themes are also attempted to
be integrated with those of other subjects and with life for creating, promoting
and retaining the interest of the pupils in the subject. Developmental questions
play an important part in this process.

Comparison or Association is the stage for consolidating learning by
attempting to relate old knowledge with the new through comparisons and
contrasts for establishing closer relationships between the two. The process
is also aimed at arousing pupils curiosity for learning more, about the theme

as also for leading them to think creatively.
Generalisation is the stage for putting together through recapitulation

(revision) the facts and principles dealt with, during the earlier stages and for
drawing of inferences and generalisations by the pupils with the teacher
remaining in the background. Such pupil-based initiatives make learning
abiding. '

The Application stage attempts to demonstrate to the pupils that
knowledge acquired has a vital relationship with life. The pupils mind at this
stage shuttles between specific facts and phenomenon to generalisations and
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back to the specifics. At this stage the pupils ascend from the individual to the
universal stage of knowledge and are enabled to acquire the ability for applying
the generalised knowledge to specific individual situations.

Through these steps which go by his name Herbart attempted to
demonstrate that philosophy is not just a macro-level concept but can also be
applied at the micro-level as well.

14.8 The Project Method

The Project Method is based on JOHN DEWEY'S pragmatic philosophy of
experience and experimentation, which brought a new dynamism in education.
It transformed the dull monotonous and often purposeless class-room teaching
into one that made it vibrant and imparted vitality to it. Dewey said that
*Education should not only be for life but through life’. He was keenly aware
of the gap between a pupil’s life in school and his life in the society. He
insisted that in an efficient educational system this gap should be bridged.
The project method is an attempt to bring society into the school.

William Kilpatrik defines the project as a “unit of whole hearted purposeful
activity, proceeding in a social environment.” Stevenson defines a project as
“A problematic act carried to completion in its natural setting.” Ballard states
that ““a project is a bit of real life that has been imported into the school.” A

L] 1 - = + 4 = ‘
project is thus related to real life, its problems and their solutions in the social
environment.

Types of Prajects

According to Kilpatrick projects can busicéﬂy assume four forms:
The Producers’ Type: In a producers type of project the emphasis is on
actual production or development of material, or object or article.

The Consumers” Type: This type of project consists of various experiences
like reading listening and evaluating things.

The Problem Type: This type of projects involve problem solving requiring
the exercise of mental processes.

The Drill Type: This type of projects involve learning mainly by repetition
of the processes like learning vocabulary, spellings ete.

Principles Invaived in the Project Method
The principles governing the project method are:

Purposefulness: A project must be meaningful and purposeful to the
pupils. This offers incentive and motivation to the pupils to leamn and yields
them the satisfaction and gratification at having been successful in
accamplishing the tasks.

Activity centredness: A project is woven round some activity and offers

opportunities to children to learn by doing by getting involved in the activities.
They are also required to plan, think, evolve strategies of functioning and in
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accomplishing tasks independently, with a sense of achievement and
flulfilment.

Life centredness: A project is planned around an actual life situation which
is specially created/simulated in the school environment. The situations so
created enable children to demonstrate their special abilities competencies,
capacities and talents. .

Based on experience: Experiences lead to abiding leamning, as the learning
that so accrues is self-acquired. The child also learns the value of team work
and participatory learning and the resulting social and democratic values.

Freedom: The process of learning through the project method, offers full
tfreedom to children to exercise their initiative and ingenuity in planning and
executing the steps of the process on their own. Such freedom enables children
to express themselves fully and freely. Incidentally this also helps them develop
a sense of accountability for their activities.

Utilin: Utihty of the knowledge and experiences gained, through personally
mitiated and executed tasks, yields children the satisfaction of having realised
something, which is of utility in life. This imparts meaningfulness to the
educational ventures undertaken.

Steps in the Project Method

Quite like some other approaches, in Project Method too children learn by
doing. The teacher's job is to provide a situation which may give pupils a
spontaneous urge, to carry out the project according to their interests, attitudes,

aptitudes, competencies etc.
Project situations can be provided both inside the classroom and outside.

The projeci situations can be provided through:

conversations on different topics
discussions on different themes
pictures :
video films
story-telling
EXCUrsions
educational tours
With the seeds of situations sowed, the steps of proceeding on the projects
have to be pursued, which are as under:

Y ¥ Yy owy

Proposing and Purposing a Project

The teacher proposes a project and enunciates the purpose. The latter serves
as a motivating device as the children discover its usefulness and its
compatibility with their respective interests and capacities to work for.
FPlanning the Project

Planning could be idcally done by the students themselves but in regard to the
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younger folk, some hints could be offered by the teacher, who may keep on
watching them do things on their own. In fact the students may be encouraged
to think of alternative approaches for realising the same goal and then to
select the one that they consider most appropriate. This paves the way for the
internalization of the idea, which serves well in later life situations where an
individual has but to learn to be flexible in weighing situations for taking
ones own decisions.

The students also come to learn that whatever they may have planned,
need not always be rigidly followed even if the plans do not work. The concept
of “mid-way corrections’ for realising success is a valuable mental attitude
of accepting the need for making changes in plans and finally making them,
Executing the Project

The freedom of project execution too is the prerogative of the pupils. It gives
them the joy of doing things on their own, as per their self-developed plans.
Distribution of responsibilities among themselves is another valuable step
which enables pupils to put in their best to their respective (often self-chosen)
tasks. While the project execution goes on, the teacher mainly remains an
observant on-looker, ensuring that the pupils get all the materials they need
and that all precautions are in place, so that the children do not get hurt in any
way. He has also to establish a balance between the over-enthusiastic and the
comparatively inert pupils. Encouraging and guiding the latter can yield
them confidence and enthusiasm to work and effectively contribute to team
effort. I

Evaluating the Project

While evaluation is considered to be a teacher’s activity the pupils can
also be motivated to assess their own efforts and the resulting outcomes
themselves.

The teacher should try to evaluate the project from the academic angle,
diagnosing and identifying the outcomes of the project in real terms by way
of the development of competencies by the pupils, cooperation in team work,
voluntary willingness to make a contribution to the project while in process,
identification of gainful outcomes in terms of the developments and whetting
of interests and abilities.

The pupils too can undertake a self-evaluation of the gains, the new things
learnt, the capacities improved, the insights into various operations gained,
the confidence in oneself and motivation for further improving ones
competencies. The teacher should in fact lead them to such realisations.

Shortcomings o the Praject Method

Project method though a great educational innovation does suffer from some
shortfalls the main of which are stated below:

It is a fime consuming method of leaming and teaching. 1t is also not
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applicable to all the subjects and all the themes therein. The teacher cannot
always think of completely original themes for projects and therefore quite
often'they become repetitive.

Conclusion

Inspite of the shortcomings, the project method remains a very useful method
of imparting abiding learning through personal experiences. Its great value in
concept formation and development of valuable life relevant attitudes cannot
be underestimated.

14.9 The Laboratory Method

Pupils learn by doing. The laboratory method helps pupils to leamn by doing.
In experimental subjects experience in the laboratory becomes an important
segment of pupils’ total experience. It is the best method of providing pupils
a clear understanding of any process. Laboratory experience under teachers’
supervision is the first step for the development of manipulative and
managerial skills among the students. Personal involvemnent in experimentation
promotes the development of a spirit of ingquiry, capacity for reasoning,
exploration for purposes of acquiring the needed information and objectivity
1 observation as also faithful recording of observations, and rational
deduction of inferences.

The labaratory method even in science subjects, suffers from the handicap
of the availability of sufficient items of apparatus, butnow thanks to the NCERT,
<ome Science Kits have been developed. Each kit has apparatus for twenty
students to perform experiments individually. The basic idea behind prompting
this venture is to provide inexpensive aids to gxperimental science education.
In these kits, every item of glass apparatus which could be converted into plastic
has been so converted, eliminating the fear for their replacement in case of
breakage, if it was glass and thus of repeated financial investments. The
fundamental premise for developing these aids/items of experimentation 1s to
educate students in concepis rather than insisting on gccuracy of results.

The Science kits are also a way of reaching the rural schools where
adequate infrastructure is not available. The kit has taken the form of a box
with a handle at the top. This can be stowed in any comner of the classroom
thus eliminating the need for a special cup-board for storing the equipment.
The apparatus is all stored in the drawers and chemicals on the shelves of the
kit box. The kit has two doors, both in the front. One has hinges that brings
the inner door from top to bottom and this can serve as a demonstration table.
The outer cover is hinged in a manner that it opens up on one side. This side
that opens up is painted black and can be used as a black-board, where even
that is not available. Now however things have improved. The innovation of
the development of science Kits however, still remains an ingenious thing for
overcoming constraints and handicaps.
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As experimentation is usually time consuming, it is desirable to allot two
consecutive class periods for it.
The laboratory method could assume three forms:

e Experimentational
o Observational
@& Productive

The experimental mode helps explain, illustrate or to prove principles by
enabling students to explore, experiment and draw conclusions. These
conclusions become abiding acquisitions of the students. This mode also helps
in creating in students an instinct for verifying facts and phenomenon.

The observational mode is again based on personal deductions not just
based on experimentation but on personal observations. Exploration becomes
the chief means for making observations. Observations of this type could be
illustrated by the inferences on characteristics of growing children of different
age groups.

The productive mode consists of creating a tangible outcome like the
production of a simple item like a pin tray in wood work, a candle in wax-
work or a frock in tailoring (home science).

The laboratory method starts and ends with activities. It starts with an
intrm_inctinn by the teacher establishing a relationship between theory and
practice. The pupils are enthused to make and promptly put down their
nbsnﬂ_rvalmns as they make them. The laboratory method could be used both
for individual and group teaching. The latter, however, is the common
practice,

ASi f'—"‘_" aid kit is, however, a perpetual part of all laboratories for meeting
CMEergencies.

In pFrfﬂrmi_ng experiments students are always advised to go strictly by
the oral instructions given by the teachers and the directions contained in the
manuals and instruction cards.

In the process of experimentation. the teacher goes round and supervises
the work of individuals or groups and helps those that need it. If there is a

common mistake being committed by them, he draws everybody’s attention
and makes necessary suggestions,

After the process of experimentation is over, discussions are the
concluding step. The common experiences and differences are discussed and
the teacher finally helps them to get to accurate conclusions.

14.10 Programmed Instruction

Programmed [nstruction promises to increase the effectiveness of mass
instruction. Through this approach individual instruction is possible to be
provided to pupils in an effective manner than what is possible for any single
teacher to do.
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The uniqueness of programmed instruction lies in the fact of its not just
being a device of teaching but more so as a scientific approach applicable to
different levels and sectors of education.

Skinner and his colleagues at the Harvard University conducted research
experiments to study the behaviours of pigeons. They managed to teach these
docile little creatures to do certain tricks and also to play a form of Table Tennis.

The basic principles guiding the experiment of teaching pigeons were:

e If rewarded whenever a pigeon made a right move, it leams a new
one more quickly.

e A complicated feat must be taught through small steps and just one
at a time with each subsequent step being graded to become an easy
one. -

Skinner once visited his daughter’s fifth grade Mathematics class and
noticed that pupils’ attention wandered away from the inefficient classroom
instruction. He grew indignant at what he saw in the classroom and developed
a fifth grade Mathematics course based on the principles used in teaching
pigeons and other small animals.

In programmed instruction, the subject-matter is broken down nto a
sequence of small steps. The sequence and steps must be determined much
more carefully and skillfully than what is possible for an ordinary learncr to
do. The steps must be small enough for the learner to move from an easier
one to the next more difficult one easily, with a minimum of error. Mistakes
are costly, as they have to be unlearned. Trial and error learming must be
reduced to a minimum. The ideal programmes would result in no mistakes.
Constant success reinforces past leaming and motivates further effort.

Programmed instruction may take many forms depen ding upon the subject,
and the objectives desired to be achieved. The most common form in acﬂderpir':
subjects is to present certain carefully-worded data in a “Frame' or VIEWINg
space. Each Frame calls for a response.

In programmed teaching/learming, a school subject is broken into simple,
easy graded progressive steps and presented as guestions, which the pupil
must answer. The pupil would be kept active with the process of continuously
answering of questions. The reward would be that of knowing at once if he
was right or wrong, and if the subject was programmed in its logical order, he
would rarely be wrong. The pupil would need to work alone, concentrating
on the questions as they emerge, writing his own answers. A mechan ical device
ora ‘feaching machine’ is a device used for the purpose. It presents an EXErcise
ora problem to a pupil, induces him to respond and reveals to him whether or
not his response is correct. Many machines require that incorrect responscs
be corrected before the pupil can be allowed to continue. Most teaching
machines use the tutorial or the Socratic method. They ask questions, wait for
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answers and then let the pupil know whether or not he is right. They induce
the pupil to think and work for himself. This is how the *Teaching machine
movement’ came into existence. Instruction by ‘ Teaching machines’ is called
programmed learning or self-instruction. The material may be presented
‘through any device—a machine or a book.

In general, programmed material consists of a series of small units called
‘Frames'. Each Frame is based on knowledge already possessed by the pupil
and each Frame also adds a small increment to this knowledge. Each Frame
contains one or more blanks to be filled in by the pupil in a sentence—
completion fashion. The blank in a Frame calls for a response that the pupil is
able to make either because he learned how to make it, in the settings of the
previous Frames or because it is made possible by the Frame currently
confronting him. The pupil reads each Frame and then fills in the blanks, The
type of reading required by a Frame ensures active and continuous
manipulation of the ideas, described in it. This type of concentrated and
focussed reading reinforces learning in contrast to passive reading, without a

* need for active manipulation of the ideas that make up the subject-matter.

The genesis of programmed learning can be summarised thus:

small steps

Thoughtful reading
Active responding
Immediate confirmation
Reinforcement
Self-paced learning

Y VYWVYVYY

There are different styles or systems of programming. The ‘linear’
programming, associated with the work of Skinner, is a single track
programme because the pupil goes directly in a straight line through the
material from beginning to end. The ‘intrinsic' programming associated
with the work of Crowder is a branching programme. It is a method of
programming material that directs the erring pupil along certain corrective
pathways, before he is permitted to proceed to the next step in the programme.
Introducing remedial or explanatory loops of review passage into a
programme helps the learners who need them, while the swifter learners
can skip the entire practice,

Research findings show that programmied instruction helps to accomplish
consolidation of learning at every level, from pre-school to graduate or
professional level. It is useful for slow learners as well as mature superior
pupils. It can teach a variety of subject-matter, such as mathematics, statistics
and language and variety of skilled, behaviours like, rote-learning, paired

associated learning, application of formulae, formation of concepis and
‘thoughtful” reading.
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Developing a *programme’ is not easy. [t requires not only mastery of
and insight into the subject but also planning preparation and spund training.
The nature of the programmed instructional material is such that it cannot be
eastly transplanted fraom one country to another.

One of the important factors in the use of programmed material is, that
programmed material need not substitute the textbooks or the teacher as only
certain parts of a text is programmed. The textbook could thus remain largely
intact.

Teaching machines can never replace human teachers, however indispensable
they may become, Factual learning which comprises the content of most
programmes is only one means to some important cognitive processes, associated
with intuitive, judgemental and problem-solving behaviour.

14.11 Assignments and Work at Home

Assignments constitute that part of the instructional activity which are aimed
at consolidating previous learning and for laying the foundation for future
learning in an effective manner. Assignment helps in the planning and
organisation of ideas when both the teacher and the pupils prepare for the
next step. It is a co-operative experience in which the teacher is a sympathetic
director or guide and pupils willing participants.

The assignment method is also based upon the principles of leaming by
doing. It provides opportunities to pupils to work in dependently in the class
or laboratory and in the course of study by themselves. Pupils are thereby
helped to develop the habit of extra study. They learn how to consult references
and collect data and information.

The assignment method is an economical one because pupils in a class
could be given different assignments, depending upon their interests and
abilities, Each pupil can work at his own speed. The weak pupils do not stand
in the way of bright pupils. Students can refer their difficult experiences to
the teacher who is in a position to give individual attention.

The success of the assignment method depends upon how well the
assignment is drawn, and how well-equipped the library and laboratory are
for assignments to be allotted to individual pupils. Some problems encountered
in using the assignment method in the schools, are a heavy curriculum which
cannot be finished within the limited time available. Dearth of books and
references. non-availability of literature on all topics and the tendency for
some pupils to copy from others are some of the main problems faced.

Assignments should be challenging to enthuse pupils and enable them to
explore and experiment. The problem of copying by the weak pupils can be
eliminated and solved by asking oral questions and at times requiring them to
write short answers in the class to know whether or not a particular concept or
principle has been understood.
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Assignments as a technique of teaching, are yet to be recognised in
education, The significance of the assignment method is based on the premise
that the desire for self-learning is more important than that of leamning through
teaching. It is pupils’ attitude towards learning that matters, and not the
courses of instruction, however well organised they may be. In the words of
DOUGLASS and HUBERT, “The assignment represents one of the most
important phases of teaching”. If good assignments are prescribed, pupils can
and will study independently with success; but with poor or routine assignments
they will fail to profit.

Assignments rouse children's interest, stimulate their thinking, elicit their
co-operation, encourage initiative, clear-up misunderstandings, develop

insight and boost morale. They help pupils to outline the work to be undertaken
in the future with new and wider avenues and to discover facts and
phenomenon. Assignments thus supplement class-room teaching. They provide
the teacher an opportunity to augment learning through extra study.
Assignments are of two types:
. Home assignments

2. School assignments

Home assignments include writing of answers to questions or undertaking
of tasks assigned by the teacher. School assignments could take the form of
performing experiments in the laboratory and answering questions put forth °
by the teacher in the class. According to Yoakam, assignments may be of the
old type or the new type. Those assignments which have been long in use,
such as prescribing the number of pages, paragraphs, topics, themes, exercises,
questions and experiments are of the old type. In contrast the new type of
assignments include the project activity and problem solving. The new type
ones are the outcome of the shift of focus from teacher-directed study to self-
directed learning.

A pood assignment must be related to the topics learned at school. It
should be brief, clear in purpose and flexible. It should aim at realising the
goals, prescribed in such a way that it stimulates reflective thinking and gives
freedom to pupils to discover facts for themselves, appealing to the curiosity
of the pupils, as also thought-provoking and challenging and aligned to the

age, intelligence and abilities of pupils.

Steps in Assignments

The first step is to analyse the prescribed course and allot suitable assignments
within the time at disposal. With the calendar and course requirements, the
teacher should find out the total number of assignments which could be
undertaken by the students within the working days in a year by a particular
class. The next step is to list the assignments and lay down the objectives for

each assignment, with the co-operation of the pupils and guide them through
the following stages :
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L. Reference to previous experience—If forexample, the previous lesson
was ‘planning the house’, references should be given from the previous
lesson, to motivate and prepare the pupils for doing worthwhile
assignments. The assignment could relate to a study of different designs
observed by them at home or in the school. While giving such references
for the assignments, the teacher should see that the books suggested
are within the comprehension ability of the pupils.

2. Discussion—The teacher can organise a discussion on any suitable
topic. Various proposals for the execution of the assignments could
be then suggested by pupils. The teacher should guide the discussion
indicating the time allotted for completing various parts of an
assignment.

3. Explanations and clearing difficulties—Any doubts and difficulties

; regarding the assignment will be cleared by the teacher.

4. Distribution of tasks—Suggested activities like collection of pictures,
making models, writing essays will be distributed to the pupils either
individually or in groups. When assignments are part of class work,
the teacher will offer on-the-spot guidance.

5. Starting the activity—Pupils take up the assignment as a new project.

6. Evaluation—Assignments should then be evaluated jointly by the
teacher and pupils for positive results and for offering further
motivation through diagnosis and remediation.

Weork at Home
Home work is independent work which the pupils do at home, to supplement
the instruction received at school, away from the atmosphere of the class
room, in the midst of home surroundings. As a practical teaching devi-:?.,
home work is a step towards self-education. It enables the pupil to use his
own resources and work without external help and supervision.

Home work facilitates formation of habits, of independent effort, self-
study and work habits. Tt accelerates the advance of pupils in their stu dies and
gives opportunity to teachers for securing more effective co-operation from

parents in the education of their children.
In order that home work may be effective, it should be graded. The nature

and amount of home work must be determined by the pupils’ capacity and
allowing time for play. Home work should never be considered as a punishment.

All the subjects in the curriculum must get due share of home work.

14.12 Educational Aids (Supporting Teaching Material)

The singular target of the teacher is to communicate ideas to the pupils in a
mannier that they assimilate them. Towards this end, he makes a mental picture
of the ideas and transforms this mental picture into words. This communication
often suffers from shortfalls, at both the ends. Sometimes this linguistic
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transmission of their mental picture is not as effective as it should be. While
the teacher may feel that he has been successful, he may really not have been
so0. The result is that the pupils are not able to comprehend the communicated
ideas properly and may miss the points made,

The situation can be resolved if the teacher does not solely depend on
oral communication and supplements it with other media of communication.
These other media are commonly referred to as Audio-Visual Aids.

Senses constitute the main link between man and the environment—
the surroundings physical, mental (intellectual) and moral. Vibrations of
assimilation get stimulated through experiences and perceptions arising from
the senses.

Senses transmit information about the environment to the individuals.
These channels could be through touch, taste, smell, hearing and sight and all
of them influence the mind.

The a_ids that impress upon the mind through the sense of hearing are referred
to a5 “audio-aids’, while those which impress through sense of sight as “Visual
Alds’. The aids which impress upon the mind thro ugh both sight and hearing
are known as Audio-Visual Aids. These aids transmit their respective images
either directly or indirectly, pictorially/graphically or symbolically. All these
suppaort ll‘nnl:ria]s called teaching aids, help students not just in learning but
mote so In assimilating what they |eam easily and abidingly as well.

Audio visual aids serve a variety of purposes. They:

* reinforce and consolidate teaching and learning,

»  accelerate the teaching-learning process.

»  help pupils assimilate learning easily and effectively.

» evoke and maintain pupil interest. |

» reduce the teachers’ work load particularl y their speaking load.
»  help transforming abstract concepts into concrete realities.

»  promote the interplay of different scnses in the acquisition of leaming
» impart joy to learning,

Educational aids and support materials assume a variety of forms.
Audio Aids like:

» Radio

» Television
» Recordings

Fisual Aids:

» Graphic Aids

% Pictorial material
¥ Diagrams

» Maps

# Charts
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Sketches

Display Boards
Flannelograph

Bulletin Boards
Three-dimensional models
Working models

Internet

CD ROMs

Projective Aids—Films, Film-strips, Video films
Video

Internet

Y Y Y YYYVYYYY

The main purpose of the Teaching Aids is to supplement information for
facilitating comprehension of ideas, concepts’ facts, etc. They save space and
the labour of long explanations.

Use of these aids at appropriate junctures is as important as their quality.
Their relevance to the content is equally important and they should always be
accompanied by appropriate explanations, so that they are able to communicate
effectively.

14.13 Edgar Dale’s Cone of Experience

Dr. Edgar Dale has classified and arranged audio-visual aids in a pictorial
form, called the *Cone of Experience’.

Visial

symbels

Radic Recordings
Still Pectures

/ Motion Picturas \

/ Exhibits \_‘
[ Field Trips \
/ Demonstrafions \

/ Dramatised Experiences \
/ Conlrived Experiences \
/ Direct, Purposeful Exparience \

Diagram 14.1: Edgar Dale’s Cone of Experience
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The cone is a visual aid which helps to explain the inter-relationships of
various types of audio-visual materials and illustrates their ‘positions’ in the
learning continuum. At the bottom of the cone, Dr. Dale has placed the most
concrete and direct experiences and at the top the most abstract ones. Heading
from the bottom these experiences are: _

1. Direct, purposeful experiences: These are realities as we experience -
them first hand—going to the bazaar, preparing a meal, repairing a piece of
furniture, giving a party at school for mothers etc.

2. Contrived experiences: A contrived experience differs from the original
in size, or in complexity, or in both. We use a working model in order to make
pupils understand easily the real/original of the model, e.g. a model of a loom
to show how cloth is made, models of childrens’ toys, models of the human
body, etc.

3. Dramatised experiences; Dramatic experiences help to get closer to
realities that are not easily accessable or available at first hand. For example,
acting the role of a Head Master/Principal.

4, Demonstrations: A demonstration is a visualised explanation of an
important fact, or idea, or process.

5. Field trips: Excursions or field trips are taken to see life situations and
how other people do things. Pupils might be taken to a house that is being built to
see the construction.

6. Exhibits: There are two general types of exhibits, the ‘ready-made’
and the ‘home-made’. Exhibits planned and prepared by pupils with the help
of the teacher, are to be preferred. Preparing exhibits, such as different types
of models or the equipment to use in caring for a sick person.

7. Video pictures: Video pictures can reconstruct periods with dramatic
intensity and realism. They help understanding of other peoples’ lands, ideas
materials and events.

8. Recording-radio and still pictures: All of these are less, direct than
the audio visual experiences previously discussed.

9. Visual symbols: These include items like blackboard and chalk, flat
maps, diagrams, charts, models etc.

10. Perbal symbols: These symbols bear no physical resemblance to the
objects or ideas which they represent. The term iron does not look like an iron
or feel like an iron for pressing clothes like an iron. But it is a term we use that
has more or less common meaning for all of us. Although they are abstractions,
we use these verbal symbols with every other audio-visual material on the cone.

An old Chinese proverb says:

If | see, | remember
If 1 do, I know.
The most effective communication is a combination of seeing, hearing
and doing. When visual aids are used along with demonstration they make a
deep impact.
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14.14 Educational Field Trips and Excursions

Field Trips and Excursions enable on-the-spot study of different things/facets
of the environment by putting the school on the wheels. Children are enabled
to come face to face with realities. Field Trips and Excursions, offer such
experiences which though necessary for learning cannot be brought into the
classroom. They give meaning to classroom learning through personal
observations and experience.

Field-trips and Excursions serve a variety of educationally fruitful
purposes. They enable the pupils:

® g changeover from routing activities,

® (o gain firsthand experience about facts and phenomenon they study
and investigate.
to critically observe and scrutinise things for arriving at personally
made conclusions which are never forzotten by them.
to obtain clarifications about different concepts and processes.
to launch on self-directed educational activities.
to broaden and change attitudes in desirable directions.
to discover areas of interest other than the existing ones.

Educational trips assume three main forms:

® [Field trips arctaken to places of the neighbourhood like a post office,
a fire station, a construction site.

® FExcursions to places where people live or work. They are outside the
school but not very far from it. They may take a day or half a day.
They may include visits to a bakery, a poultry farm, water purification
plant, a nearby factory or a manufacturing unit like a sugar factory, a
power generation plant, a museum, a zoo, a monument and so o,

® Study Tours are normally of longer durations and cover wider or
distant areas. They may also involve long journeys.

Organisational Steps
There are some common essential steps for organising educational trips
excursions/tours:
® Identification of a trip. This is done for different classes as per their
curricular needs, The purpose of the trip is also simultaneously
defined and impressed upon the pupils before commencement.
® Planning : Advance planning is a pre-requisite for a successful frip.
This involves:
¥ detailing of objectives of the trip in the context of its relationship
with the curriculum.
> listing of places to be visited and of details to be observed,
¥ drawing-up an itinerary with dates and timings.
¥» contacting the authorities for obtaining permission to visit the
proposed sites.
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Y

obtaining the permission of the head of the school and the
parents.

collecting necessary finances,

making arrangements for travel transport and accommodation.
delegation of responsibilities to the students during the trip.
collecting information about places to be visited.

collecting necessary material/equipment etc.

preparing a ‘medical help kit”.

offering do’s and don’s to the students.

holding a stock-taking meeting every evening.

including sight seeing to make the trip interesting.

advising students to carry essential items.

asking students to carry note books for on the spot observations
and cameras available.

v VY VYVYYVYVY

After the trip, on return to school some other often overlooked items of
action are:

® writing thank you letters to all those who were helpful.

® reporting to other classes about the trip.

® writing poems, stories for the bulletin boards about the trip.
L

convening PTA meeting, for acquainting them about the highlights
of the trip.

14.15 Exhibitions

Exhibitions too are important aids to teaching, Exhibitions involve the display
of a variety of two or three-dimensional objects for communicating different
ideas and pieces of information to the observer. An exhibition therefore has
immense educational value,

As they are the pupils who participate in preparing the exhibits, setting
them up and explaining them, they not only learn new concepts but also
consolidate their learning. Interesting exhibits also motivate pupils to explore
further and obtain new information.

Basic Principles of Organising Exhibitions

® Have an overall theme. The exhibits should have an educational value,
should always have a'message to convey which may be possible to
be immediately perceived without the need to read it. The message
should be brief, crisp, clear and have an appeal. It should effectively
convey the central idea and project the unity of the display.

e Locate the exhibit centrally at an easily accessible place.

e Thesettings of the display should not be crowded using bright colours
and strong broad lines.

e Use movement if possible,
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e Follow artistic principles—proportion, balance, colour, shape,
rhythm.

® Some exhibits have to be just seen, others understood. What has to
be read should be placed at the appropriate eye distance.

e Label the exhibits properly. Labels should be possible to be read
from a distance. Labels should be of uniform pattern and style.

e Display only latest up-to-date material, old, soiled and dust settled
items should not be displayed.

e Give optimum dramatic effect—setting lighting etc.

® Have the exhibits of all children displayed. Parents will be interested
in secing the exhibits prepared by their children. Judicious use of
colour and illumination help capture the attention of the viewers.

® Use the principles of advertising even in an educational exhibition
as the objective of all advertisements is to sell ideas.

® Survey the place allocated and the material and accessories available.
A map of the place be prepared and location of objects decided.

e Train students to explain exhibits. They should be level-headed,
respectful and intelligent for giving pinpointed appealing answers to
questions asked.

e Useavaricty of display techniques for reaching ideas to many people
ta save time of the viewers, for appropriately targeting the viewers
and to make them think.

' Characteristics of Exhibits
e Exhibits should involve as many senscs for appreciation as possible—

visual, audio, tactile
e Colour imparts attraction to the exhibits and should be judiciously
used particularly because colours also convey different attributes,

Yellow - prosperity
Red — danger
Brown - monotony
Green — production
Grey —  submission
Orange — cheer
Black - somow

e Motion in exhibits is great attraction but all cannot have that. Soft
background instrumental music adds interest to an exhibition.

e Provide for at least some opportunity to the viewers to touch, turn,
press operate, open as that can sustain their interest in the exhibition.

e None can compel a person to look at an exhibit except the exhibit
itself.

As mentioned earlier, harmony, balance, artistically designed setting are

erucial for making an appeal.
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Some Unconventional Approaches to
Teaching and Learning

1. EMANCIPATION FROM FORMAL EDUCATION

Formal education, has somehow come to imply only the use of the
traditional methods, the main of which have been discussed in the preceding
section on techniques of teaching. Besides, there are also some other
unconventional methods, the use of which is more an exception than the
rule. These approaches nevertheless possess a powerful potential for
imparting learning, which is easily digestible by the learners, to become
an internalised part of themselves. This is because most of them involve
the active involvement of learners in the process of the acquisition of
knowledge and other competencies. These methods also enrich the learners
because they become participatory crusades of learning, where individuals
are enabled to learn through the joint outcomes of their individual efforts
or the labour of their teams and the contributions that each one makes to
the learning programme.

As the approaches are basically learner-based, the teachers stand to
gain, by way of saving on their time and effort in dishing out information to
the students. This must, therefore, be an additional motivation for the teachers
to use them for economising on their work load, and at the same time,
successfully reaching their sole goal of ensuring abiding learning on the
part of the students.

Furthermore, the freedom and flexibility that these allow both to the
teachers and the taughts, does not shackle the learning process by any rigid
rules or standardised procedures. This is something that often turns the
frequently caused pain of learning into a joyful pursuit.

Some of the main of these approaches are attempted to be explained
below in general terms. The teacher should feel free to make the needed
adnplutiﬂns in them to suit the special needs of their specific situations.
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2. THINK-TANK SESSIONS

Connoration

Think-tank sessions imply joint/collective loud thinking on a common issue
or problem. The theme selected could be real or hypothetical.

Requiremenis

Normally placards, with questions, phrases and statements on the selected topic
are prepared with the help of students, These are such as to force people to think.

Physical Arrangemenis

Students sit in groups (circles or semi-circles) to deliberate in-depth on the
oiven theme. Each group has its own placards on the same theme.

Purpose

To reflect in-depth on a topic, analysing it, delving into the causes (if any),
discussing implications, suggesting alternative solutions, pondering on the
pros and cons of each solution in terms of immediate outcomes as also long
range impact and identifying the most suitable one, pre-occupy the students
as they engage themselves in dialogues to exchange views without any heated
debate or argumentation.

The Process

Students are divided into groups of 10 or 15. The purpose is explained to
them along with the working dynamics. The students are required FD do
reflective thinking. Each student may explain the meaning and connotation of
the contents of his/her placard. Placards are also circulated among cl:iff;rcnt
groups for encouraging different view points on the same issue. New ideas

are also thus initiated.

The Gains

It is possible to get different view points on the dii?fErent fas:ets of the same
theme. With every student desirotis of saying something new, it becomes a race
in creativity of thought and speech. Students are also enabled to IEum_ab:::ui
how the same problem, can be viewed from different angles. It also helps impart
to the students the most valuable conviction that theirs is not the only view. and
also not essentially the only correct one. With no inhibitions, students are ais_u
ahle to come out with their thoughts which they may not normally express. This
prompts them to experience the exercise their right for having their own
respective opinions about different facts and phenomenon,

3. SEMINARS

Connatation

A seminar is an in-depth discussion on a topic under the guidance of a teacher
or a leader.
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Requiremenis

Being an indepth discussion, a seminar is normally preceded by a study of the
theme in advance.

Physical Arrangemenis

A circular or a semi-circular seating arrangement for an in-house seminar is
considered appropriate. For formal seminars, there may be a dais for experts
to sit and seats for the audience in the front.

Operational Steps

The date for the seminar and the topic are announced in advance. Normally,
the students jot down their misgivings (if any) about the different aspects of

the theme earlier. Some of them may have already prepared a brief presentation
about their explorations,

Process

The teacher or the leader briefly introduces the topic and supervises the
discussions, allowing time to everybody to have a chance to speak. The
thematic organisation is also the leader’s responsibility. S/he also makes inputs/

corrections wherever needed, and ensures that the major aspects of the theme
are covered, :

Differentideas and points of view are then presented and discussed thread-
bare, covering the minutest of details. For everybody, it is an opportunity for
clarifying ones conceptual confusions.

Cranimy

:E.ven though the whole class may participate, the situation in seminars is
informal, and students have no reservations about expressing their opinions.
The cross-fertilisation of ideas is very educative as everybody is eager (0

share whatever new s'he may be knowing about the topic, or whatever opinions
s/he may be holding about it.

The theme being a part of the curriculum, the learning so accruing is
unique and more enriching than classroom teaching or individualised learning,

4. PANEL DISCUSSIONS
Connuotation

A group of persons are selected to discuss an issue among themselves. The
panelists could be both outside experts and/or faculty members.

Physical Arrangements

There is normally a dias where the coordinator and the panelists sit, and there
is the audience. Panelists normally do not exceed five.

Requiremenis
The chairman/coordinator directs the presentations. He also sets time limits
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for the panelists to speak, and provides the links between the presentations of
different panelists. He initiates the discussions and also concludes it.

Process

A topic is decided in advance. Panelists who are experts in the field are selected
and invited to present their view points on the identified theme. After the
chairman has introduced the panelists and the theme he asks each one of them
to make brief presentations. Threads from the ideas expressed are then picked
up, and discussions start among them. Sometimes even after the introduction
of the theme, if it admits different view points or controversies, the discussion
starts straight away with inputs coming from different panelists. Towards the
close, sometimes, the audience is also permitted to ask questions which are
responded to by the panelists.

The Gains

It is an opportunity to hear experts speak on a theme. The differences of
opinion on the subject come to the fore, and as points are normally made with
reasons they are very enriching,

“Panel’ discussions are normally organised on themes where view-points
may be varied. Panel discussion provides an opportunity to the members of
the audience who could be students, to analyse the facts for themselves and
draw their own conclusions.

5. SYMPOSIUM

Caonnaotation _
A symposium is a discussion on essays prepared and presented by some
selected individuals (students or experts) on a particular theme/topic.

Physical Arrangement
It could be a semi-circular or classroom arrangement.

Requirements

Students or experts are selected, and after being assigned topic, are asked to
prepare brief papers for presentation. As normally the total time available for
a symposium is limited, they are asked to prepare brief presentations.

Process

The students or experts who have prepared the essays on the theme make
presentations one by one, as called upon. As the presentations are made, the
others jot down the questions to ask. The rest of the period is devoted to
questions and answers.

Grains

The topic being the same, each speaker is anxious to prepare the best essay by
consulting the largest possible number of sources. The exercise thus motivates
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students (in an institutional symposium) to undertake library research. As the
time is limited, they also learn to be brief in their writings, so as to include
everything that is relevant, in the smallest possible space. The essay has to be
drafted as a speech and so has to have new facts, convincing arguments and
reasoning. Stage shyness is also got over in this exercise of public speaking/
reading. Those who write and read papers also incidentally get the needed
training in responding to questions orally. So, besides written expression, oral
expression too finds an opportunity for being demonstrated, of which
promptness to marshall arguments is an important part.
[t is desirable to ask students to write essays by turns. The teacher could
initially come to the help of those who may not be proficient in writing and
speaking, and enable them to subsequently do things on their own.

6. LIBRARY RESEARCH
Connotation

Library- Research implies systematic exploration and investigation for
discovering/establishing facts on identified themes.

Requirements

Access to a library with books on the selected topic. Time-table for
® Consultation
®  Presentation
® Discussion
® Summarisation

Process

The theme is identified and given to the class. The class has then to be divided
into groups not by choice but by selection. Each group is allotted a sub-theme
to work on. Time-table for collection of material, group presentation, class
discussion and summarisation is intimated. The groups then go about their
business. Each student takes his notes about significant points from the books/
documents studied,

The students then come back to their respective groups, where the
collected material is analysed, synthesised and evaluated for the preparation
of the group reports. The points of the group report are jotted down and the
member of the group with a facile pen prepares the draft of the group. The
report is then read to the group and approved by it, This is then presented by
the writer/group leader.

The Group Reports on different sub-topics are then presented and discussed.
The suggestions made, and the ideas that emerge in the course ofthe discussions
are incorporated in the group reports and a final report on the whaole topic weaving
in the different group reports is prepared and formally written,
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This report and any other material which may have been prepared by the
groups is then put up in an exhibition.

The Gains

Library research is a valuable experience in participatory learning which
saves time, and at the same time is enriching. It i5 good training for the
concept of Frontline Curriculum where say 90% syllabus remains relevant
for four or five years and 10% changes every year or two. As no books are
available for this 10%, teachers too become co-learners with students in the
process of exploration. Students, while browsing through books, are able to
realise the richness of the topic. They also learn to analyse ideas, synthesise
them and evaluate them. This also often motivates them to learn more about
the theme.

7. PHOTO LANGUAGE SESSION

Connofation
Photo-language sessions involve giving expression to thoughts, ideas, feelings,
emotions evoked by photographs or pictures.

Requirements
The collection of photographs, pictures related to the selected topic in the
first step. As everybody looks at the pictures attentively, and tries to mentally
analyse what they depict and reflect on them in terms of the ethos of their
contents. The atmosphere naturally isreflective, because what is attempted to
be caught are thoughts and feelings that the pictures or photographs exhale.
The time for viewing these pictures or photographs is also rationed. say
two or three minutes.
So that all the students are able to view them closely. The class is then
divided into groups of say ten students each who are normally seated in a
semi-circle for watching the set of pictures presented to each group.

FProcess

As mentioned. sets of pictures/photographs related to the central theme are
given to each group. The leader of the group shows the pictures/photographs
given to the group one by one to the whole group. Students are given time
to abserve them in silence and jot down in telegraphic language the things
they observe. The leader then asks the students to give their reactions to the
details observed in the pictures without any inhibitions or reservations. The
students then individually write their observations, These observations are
then compiled picture wise. The pictures and photographs are then circulated
to the other groups where the same operation is repeated. All the groups
then come together. Each picture or photograph is then presented one by one
and each group presents its report on that one by one. The variation in the
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perception of different groups about the same picture or photograph are by
themselves entiching experiences. If time permits a discussion on each could
also follow.

The Gains

The exercise promotes the habit of close observation and the ability to mentally
translate the depictions/details into feelings, and these into words. The exercise
empowers students to reach out their thoughts to the affective domain and
thereby to sensitise the students to certain needs and situations. This also
helps students to channelise emotions and to communicate them.

8. SURYEYS
Connotation

Surveys connote detailed study by collecting information and analysing it to
discover some new facts, or to reinforce the existing knowledge, or to confirm
and verify some stated idea or principle.

Requirements
Selecting a topic and allotting its facets to different groups.

Physical (Seating) Arrangement
Informal and flexible.
Process

Dividing the class into groups and the teacher holding separate meetings with
different groups to explain to them the objectives, areas of exploration, places
to be visited, information to be collected and people to be interviewed, the
diagrams to be drawn etc,

The groups may be given specific time budgets for doing the job.

The students may maintain notes of the things they observe, the things
they learn and the canclusions they draw. Groups then make their presentations
to the whole class (all the groups) and prepare a written report for exhibition
along with tables, charts etc. prepared in the course of their work.

Gains

The students do not receive information collected by someone else but collect
it on their own, which by itself is very aggrandising. They learn how to collect,
tabulate, and interpret the information they may collect for drawing their own
conclusions. This makes the inferences more meaningful to them. They
experience the thrill of discovery and also come to realise that team work can
do many things which individuals by themselves eannot singly do. They also
gain faith in their conclusions and take the established principles to be really
true and valid, having been experimentally verified by them.
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9. PARTICIPATORY/GROUP/TEAM LEARNING

Participatory learning is an innovation mothered by necessity. Eventhough an
outcome of compulsions to practice, it has started paying valuable dividends
by way of:
e speeding up the process of collection of educational information as
compared to individualised endeavours,
¢ consolidation and internalisation of self-acquired learning as
compared to teacher dispensed information.
e reduction of teacher's workload and more particularly, his speaking
load.

These gains are not just encouraging but enticing and tempting to be
pursued.

The Genesis of Participatory Learning

In ‘Participatory Learning’ it is not just each student who pursues his course
of action for acquiring the gains of leaming. It is the group or team that pursues
learning as a joint venture by sharing responsibility, replicating the concept
of ‘division of labour”.

Prerequisites of the Approach of Participatory Learning
A well equipped School Library/Laboratory

The Process of Participatory Learning

The process of participatory learning consists of the following flexible and
adaptable steps:

%  Announcement of the theme/topic to the class by the teacher.

» Taking the class to the library to browse through the books on the
subject and identify those that deal with the given topic.

» Dividing the class into viable groups,

» Distributing the books to the groups.

% Loud reading of the concerned theme from the books by students in
their respective groups by taking turns. This could be done in the
course of any decided span of time and at any place they decide,
with each member of the group taking his/her own notes.

» Return of the groups to the class in the next scheduled period when
the teacher may, in consultation with the students, draw-up on the
black-board, an outline of the sub-themes of the main theme and
throws them up for a discussion.

» Taking up each such theme for discussion one by one, with students
contributing whatever the books they consulted, contained. Different
points of view or approaches could thus emerge.
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» Simultaneous development of black-board summary by the teacher.
# Concluding observation by the team/group leaders and the teacher.

Conclusion

Thus the claims stand more than realised with children learning much more
than what they could ever have dreamt of, while pursuing leamning individually,
All the students can take pride in contributing to the theme in his own way.
The process leads to abiding learning, and the students do not usually forget
what they learn. The teacher too saves time and labour.

The approach is simple, easy. effective and economical. It is also an
encouraging proposition aligned to the standard of the class, Institutions would

however need to have a good library. The method could be usefully used
from class VII/VIII onwards.

10, ACTION RESEARCH

Action research is in fact a problem solving strategy in the teaching process.
%gnevrar and wherever a hard spot is identified, that situation becomes the
starting point of Action Research. The problem that arises has first to be
E'“ﬂl}"ﬁﬂjj for getting to its source. Steps for overcoming it are then designed.
The action is instant and so it disallows any snow balling of the confusion or
lack of clarity that may have emerged. Action research is not any theoretical
construct but a practical approach specifically designed for the specific
situation. The approach therefore is a hand maid of the teacher who exercises
full freedom and flexibility in desi gning and implementing a situation specific
strategy for making teaching amenable to leaming,

_ Theteacher being the master of the situation designs the exercise as per
his own thinking in the hope of solving the problem through it. In the process
he often breaks down a complex situation into smaller sub-situations and helps
pupils move on step by step, wherein the success they realise at each step
gives them the confidence for realising success in the subsequent steps. This
also leads to a better consolidation of learning in the pupils. This approach
for realising the goal is termed as Action Research Hypotheses.

Both the strategy and the targeted goals can change midway at the
discretion of the teacher on the basis of the need for change experienced by
him. Action Research thus admits immense flexibility and adaptability.

Success ina particular situation in action research does not go to enunciate
a principle or a theory or a generalisation, particularly because it is based on
situation specific ingenuity of the teacher. This characteristic differentiates it
from basic or fundamental research as in Action Research the teacher and in
some measure the students become the sole judges of the effectiveness of the
approach in realising the anticipated success.
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Action research, is an informal methodology and satisfaction of the teacher
and the students is the measure of success which does not offer any quantitative
enunciation.

The outcomes of Action Research are also not normally presented formally
as the findings result in self-assuring experiences, which may encourage other
teachers to devise their own approaches for solving the problems they may
face from time to time.

Unlike fundamental research where the findings are normally used
subsequently by others in action research there is no time gap and the teacher
is both the designer of the approach and its follower. Thus he is both the
producer and the consumer of the researc h. He also thus translates his
knowledge of theories into practice.

Action Research admits & very wide operational scope. It can be used in
any teaching, learning or testing situation and at any step or juncture, It can
also serve as a useful tool of management of different operations for making
them effective,

Action Research bears a striking similarity with micro teaching. In fact
the diagnoses of shortfalls is the starting point of both. In the former the
purpose is transmission of ideas to others (pupils) in the latter it is for self-
improvement. Improvement however is the common goal.

Though an invariably successful strategy it often turns out to be time
consuming but the time spent becomes an investment because internalisation
of learning, leads to faster learning of subsequent steps, The time saved thus
compensates for the extra time spent.

Though the conceptual terminology of Action Research introduced by
Stephen Corey sounds new there is nothing new about it as teachers have all
along been using it for iransmitting knowledge to the pupils. It is in fact
common sense which is not uncommon in its utilisation. Corey, however,
pave a formal shape to this informal approach.
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PART III

TEACHING OF SPECIFIC SUBJECTS




Methods of Teaching Different Subjects

While the preceding discussions on the conventional and the unconventional
techniques are broadly applicable while teaching different subjects, each
subject is unique in its own way having its own characteristics. It is this that
calls for specially designed adaptations of these approaches to suit the specific
nature of the content of different subjects, In some subjects some approaches
may yield better results and in some others other approaches.

Furthermore as applications of different subjects on life and their position
in the scheme of studies (curriculum) also vary their objectives of teaching
too are different. This too accounts for significant differences in the methods
of teaching and leaming of different subjects, the utilization of different
curriculum materials and aids. The entire process of curriculum transaction
thus gets influenced by these internal and external factors,

It is this that is attempted to be spelled out in this section in respect of
different main subjects of curriculum.
In respect of each subject among other things, the conceptual framework,

the objectives of instruction and the methods of teaching have been
enunciated,
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- Teaching of the First Language

16.1 The Genesis of the First Lanpuape

Work has been going on for years on the development of teaching and testing
material in Mother Tongue. The concept of the subject, therefore, first needs
to be deliberated upon Multiplicity of languages with their own literature and
scripts in India pose a real problem in this regard. This has been laudably
attempted in the monograph on the Principles of Preparation and Evaluation
of Textbooks in Mother Tongue brought out by the NCERT. The statement
(which deems mother tongue to be the first language) reads as under:

“The broad areas for the use of mother tongue are day-to-day life. It is
used in the home, market, office, educational institutions and social and cultural
gatherings. Naturally, one of the main differences between mother tongue
and other subjects being taught in the schools is that mother tongue is concemed
with as many aspects and needs of human life as are possible, while any other
subject is concerned with that aspect only on which it stands. Seconaly, the
sources for materials for mother tongue are manifold, while those of any other
subject are relatively limited. Mother tongue collects its materials from all
those areas where it is used. Thirdly, mother tongue helps in the learning of all
other subjects being taught in the schools, while other subjects have
consideration of their respective areas only. Thus, the content in mother tongue
is very comprehensive in nature compared to those of other subjects. Besides
this, mother tongue communicates with all other subjects. While other subjects
display relationships with only a few subjects, particularly those allied to
their respective areas mother tongue pervades all of them.”

Two main aspects of content which mother tongue receives from daily
routine life, formal education and the social and cultural aspects of life are
the linguistic content and the ideational content. Mother tongue has some
ideational content of its own, e.g., cultural and mythological themes, scenic
beauty etc., but it borrows a lot of ideational content from other subject areas,
both in social and natural sciences. Then, the ideational content which s
expressed with the help of linguistic content also adopts some forms and
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formats. These forms and formats of the content are borrowed from actual
life but in literature they adopt more sophisticated forms.

16.2 Instructional Objectives of First Language and their Specifications

Instructional objectives lay down the parameters of both teaching and tes.ﬁng
and cannot be missed from any discussion the methods of teaching a subject.
In regard to First Language: these have been listed stage-wise.

I. To acquire the knowledge of (a) elements of language, (b) id;miunal
content, (c) different forms and formats of literature and (d) different
forms of composition. (S)*

2. To acquire the ability of comprehending whatever he/she listens to.
(PMS)?

3. To acquire the ability of comprehending whatever he/she reads.
(PMS)

4. To acquire the ability of expressing oneself orally. (PMS)

5. To acquire the ability of expressing oneself in writing. (PMS)

6. To acquire the ability of translating from the second language to the
First Language and vice versa. (S)

7. To develop the ability of appreciating the literature of the First
Language. (PMS)
8. To bring-in originality in written expression. (FMS)
9. To develop an interest in mother tongue and its literature. (PMS)
10. To develop healthy and desirable attitudes. (PMS)

Objectives and their Specifications

16.2.1 Objecrive: To acquire the knowledge of (a) elements of language,
(b) ideational content, (c) different forms and formats of literature and
(d) different forms of compasitions.

Specifications of the Objective Expected Behavioural Changes

(1) LEfements of Language The student will be able ta:

Phonology, including 1. recognise (PMS)
pronunciation 2. recall (PMS)
Graphics, including spellings 3. detect the errors (PMS)
Vocabulary, including lexis 4. discriminate (PMS)
and semantic structures 5. rclate (PMS)
Structure, including phrases 6. classify (MS)
and semantics 7. compare (PMS)

* Mate: P = Primary stage clagses -V
M = Middle or Upper Primary classes VI-VIII

§ = Secondary classes IX-X and Senior Secondary classes XI-XI1.
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Grammar, including parts of

speech, word-formation
and agreement

(ii) [deational Content (PAMS)

A. Cultural values

b. Life experiences

¢. Mythology

d. Elements of character
e. General knowledge
I. Facts and fliction

(iii) Forms of Composition

(iv) Forms of Formats of Literatures

Written Expression

a. Precis (5)

b. Story (PMS)

c. Biography (PMS)

d. Letier Writing (PMS)
e. Dialogue (PMS)

Oral Expression

a, Dialogue (PMS)
b. Oral reading (PM)
<. Interview (S)

d. Lecture (MS)
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8, analyse (PMS)
Q. synthesise (M§)
10, illustrate (MS)
Expected Behavioural Changes

All those described in
(i) above

Expected Benavioural Changes

All those described in
(i) above

e. Debates and discussions (M3)

{. Puzzles (PiM)
g. Rhymes (PM)

a. History of the literature
of mother tongue (S)

b. Synchronic study ol
different forms and

formats of literature (S)

Expected Behavioural Changes

All those described in
(1) above.

16.2.2 Objective: To acquire the ability of comprehending whatever he/she

fistens ro.

apecifications of the Ubjective

Forms of Listening Comprehension

Material

2.
b.
0;
d.
-

Oral reading (PM)
Dialogue (PM)
Debate (FM)
Elecution (PMS)
apeech (PMS)

Expected Behavioural Changes

This student will be able to:

1. listen patiently, (FMS)

2, follow the etiquette of listening
to others. (PMS)

3. listen with concentration, (FMS)
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f. Dircctions and 4
instructions (PMS)

. remain open-minded to receive the ideas

of others. (MS)

g. Recitation (PMS) 5. understand the meaning of words, idioms

h. TV programmes (PMS)
6

7.

8.

9.

10,

11

and phrases in a given context, (PMS)

. comprehend the sense according to the
stress, accent and intonation. (5)

know the theme of whatever he is
listening lo. (PMS)

grasp the important facts, ideas and
feelings. (PMS)

understand the relationships among the
facts and ideas. (PMS)

get al the gist of whatever he listens
to. (PMS)

gel at the central idea. (PMS)

12. follow the mood of the speaker, (PMS)
13. appreciate the style of expression. (PM3)
14. appreciate the ideas and feclings. (S)
15. evaluate the facts, ideas and feelings. (5)

16.2.3 Objecrive: To acquire the ability of comprehending wiatever he/she

reads.

Specifications of the Obfective Expected Behavioural Changes

Forms of Reading Comprehension
Marerial

4. Stories (PMS) 1
b. Novel (5) 2
¢, Dialogue (PM) 3
d. Drama and one-act

plays (MS) 4
e. Essays (PMS)
f. Biographics (MS) 3
g. Poetry (PMS)
h. Newspapers (PMS) fi
i. Magazines (PM3)

The studant will be able to:

. read patiently (PMS)

. read with concentration. (MS)

. remain open minded so as to receive the

ideas of others.
. 1ead with correct pronunciation, proper
accent, stress and intonation. (PM)

.read keeping in view the punctuation

marks. (PMS)
. tead with speed according to the nature
of the topic, (MS)

. read with proper speed and at appropriate

pitch according to the context. (PMS)

. read alowd according to the feclings

expréssed in the material. (MS)

9. understand the meaning of the words,

10,

idioms and proverbs in a given context,
(PMS)
undeérstand the value of the words.

idioms, proverbs and phrases in a given
context. (MS)
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11, give a proper heading to whatever he
reads. (MS)

12. grasp the important facis and ideas.
(FMS)

13. understand the relationships between
facts, ideas and feelings. (PMS)

14. get at the central idea. (PMS)

15. getatthe gist of whatever he reads. (PM)

16. follow the mood of the writer. (MS)

17. appreciale the style of expression. (5)

1%, evaluate the facts, ideas and feelings.
(MS)

19. realise the relative importance of facts,
ideas and feelings. (M35)

20. compare the material read with what he
had read earlier, (PMS)

16.2.4 Objective: To acquire the ability of expressing oneself oraily.

Specifications of the Objective Expected Behavioural Changes
Forms of Oral Expression The student will be able to:
a. Dialogues (PMS) |. speak in an audible voice. (PM)
b. Speeches (PMS) 2. speak with proper speed according 1o
c. Debate and the context. (MS)
discussion (PMS) 3. speak with correct pronunciation and
d. Recitations (FMS) proper accent, stress and intonation.
e, Dircctions and (FPMS)
instructions (PMS) 4, speak with proper pauses. (MS)

5. speak with fluency. (MS)

6. use the words, idioms and proverbs
according to the context. (M3)

7. usge the words, idioms and proverbs
correctly. (PMS)

8. use simple and idiomatic language.
(PMS)

9, use grammatically correct language.
(PMS)

10, give proper sequence to words, phrases
and clauses in a sentence, according to
the meaning and sense desired to be
conveyed. (PMS)

i1. frame various types of sentences
correctly. (PMS)

12, present the relevant materials. (MS)

13. maintain the sequence. (MS)

14. maintain the coherence. (M5}

15. maintain the unity of the topic. (5)
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16.
17.
18.
19.

20.

speak with proper gestures. (MS)
repeat only when necessary. (S)

bring brevity in his oral expression. (S)
follow the etiquette of oral expre-ssion
in different contexts. (PM3)

use various styles according to the
subject matter and the context. (M3)

16.2.5 Objective: To acquire the ability of expressing oneself in writing.

Specifications af the Objective Expected Behavioural Changes
Forms of Written Expression The student will be able to:
a Letter, application (PMS) 1. write legibly. (PM)
b. Essays (PMS) 2. write in a given context with the -
c. Biographies (PMS) desirable specd. (MS)
d. Stories (PM5) 3. write correct spellings of words. (PMS)
¢. Dialogues (PMS3) 4. use the punctuation marks properly. (MS)
f. Directions and 5. frame paragraphs. (PM3)
instructions (PMS) 6. use grammatically correct language.

10,

11.
12.

L3
14.

15.

(PMS)
. use the words, idioms and proverbs in
accordance with the context. (PMS)
. use the words, idioms and proverbs
correctly. (PMS)
. use simple and idiomatic language.
(PMS)
give proper sequence to words, phrascs
and clauses in a sentence according to
the meaning he wants to convey. (FMS)
frame various types of sentcnces
correctly. (PMS)
present the relevant material in his
expression, (PMS)
maintain the carrect sequence. (FMS)
maintain the coherence of language,
(MS)
maintain the proper unity of the topic.
(PMS)

16. repeat only when necessary. (5)

17.

‘18

19.

bring brevity in the written expression.
()

Follow properly the technique of
different forms and formats of written
expression. (PMS)

express himself through a variety of
forms of written expression.

L
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20, use the style according to the topic and
forms and formats of written
expression. (5)

16.2.6 Objective: To bring-in originality in the writfen expression.

Specification of the Objective Expected Behavioural Changes
Forms of Written Work The student will be able to:
a. Essays (PMS 1. select the forms of composition
b. Stories (PMS) appropriate for the topic and the ideas
c. Dialogues (PMS) and feelings to be expressed. (MS)
d. Letters (PMS) 2, express the ideas and feelings experienced
by him. (PMS)

3. express effectively the ideas and feelings
experienced by him. (MS)

4. givenew shape to language with the help
of imagination to the ideas acquired and
feelings experienced by him. (MS3)

5. express in one's own way the ideas
acquired and feelings experienced by him.
(MS)

6. Use the language and style according to
the topic and context. (5)

16.2.7 Objective: To develop the abilily of appreciating the literature of
the first language (MS).

Specifications af the Objective Expected Behavioural Changes
Forms of Textual Material The student will be able to:
a. Stories I. find out the validity and invalidity of
b. One-act plays the facts. (MS)
c. Essays 2. find out the appropriateness of the
d. Poetry ideas and feelings. (MS)
e. Biographies 3. find out the pertions of literary beauty,
(M3)
4. appreciate the beauty of literature, (MS)

5, appreciate the form and style of
expression. (M3)

6. appreciate the beauty of the words and
other forms of expression. (MS)

7. recognise the metre and figure of speech
involved. (MS)

R. identify and appreciate the beauty of
symbolic expression. (MS)

9, recognise various shades of meaning.
(MS)
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10. analyse the language and the style. (MS)

11. evaluate the lanpuage and the style.
(M3)

12. compare various forms of literature
from the point of view of language and
style. (MS)

16.2.8 Objective: Te acquire the ability of transiating from the second
language ro the first language and vice versa.

Specifications of the Objective Expected Behavioural Changes
Forms of Material for Translation  The student will be able to:
. Basic language 1. give appropriate synonyms in the
b. Target language target language for the words and
c. Content expressed in the phrases in the base language. (MS)
base language 2. give appropriate equivalents for the

idioms and proverbs of the base
language into the target language. (MS)

3. give appropriate sentence struclures in
the target language for those of the base
language. (MS)

4. avoid the use of structural words of the
base languape unnecessarily in the
target language. (MS)

5. use the structural words necessary for
the target language though they may not
be present in the base language. (MS)

6. maintain the sequence of ideas in the
base language. (MS)

7. maintain and transfer the mood and
sense of the base language into the
target language. (MS)

16.2.9 Objective: To develop an interest in the first language/mother fongue
and its literature.

Specifications of the Objectives Expected Behavioural Changes
Forms of Material . The student will be able to:
Language and literature I. read books other than the text books.

(PMS)

2. memorise good poems. (PMS)

3. contribute to the school magazine. (MS)

4. participaie in lilerary programmes in the
school. (PMS)

3. collect photographs of literary figures.
(MS)
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6. collect photographs of literary
importance. (5}

7. participate in literary programimes
outside the school. (S)

8. collect literary magazines and articles.

9. make a library of his own. (5)

10. become a member of literary socictics.
(5)

11. promote the faste for literature in his
friends. (S)

16.2.10 Objective: To develop healtlty and desirable attitudes (PMS)

Specifications af the Objective Expected Behavioural Changes
Forms of Attifudes The student will be able to:

a. Faith 1. develop love for literature.

b. Respect 2. develop love and respect for one’s

¢. Love (for literature, culture and that of others.
country and human 3. have respect for the ideals of different
beings) societies.

d. Sensitivity 4. develop love for the people of the

e, Consideration for others country and those of world at farge.

5 have sensitivity to the immediate and
global environment.

6. entertain and profess the ideas and
feelings in line with the desirable
attitudes.

7 act in conformity with the desirable
attitudes.

16.3 Approaches to the Teaching of First Language

The aforesaid genesis and the corresponding content carry our thinking to the
following implications for designing instructional strategies for the first
language.

One of the implications of the above mentioned objectives for teaching
the first language is that the teaching programme should be organised in such
4 way as may enable a student to achieve that level of proficiency in the first
language which may help him in conducting his daily life, getting formal
education and participating in the social and cultural life of the community.
For that matter, only the knowledge of the discrete units of the contents of the
first language will not do. These components are to be integrated. The
integration of linguistic content, ideational content and different forms and
formats of literature will help the child to comprehend whatever he reads.
This will also pave the way for integration of linguistic content, ideational
content and different forms and formats of expression—oral and written—usad
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in daily life and will help the child in expressing himself, both verbally and in
writing, and in comprehending whatever he listens to. This integration of
different component marks a very important point of difference between
languages and other school subjects from the point of view of teaching. In
other school subjects, the content becomes all the more important. But in
language teaching, in addition to the knowledge of all these elements of content,
proficiency in the skills, viz., listening and reading, comprehension and oral
and written expression should be developed in the students. Then, certain
interests and attitudes are also to be developed through the teaching of the
first language, which are its special concern and are necessary for the social
and cultural life of the child. We may call all these as instructional objectives
of the mother tongue, which may be the first language too and will include
knowledge, skills, interest and attitudes,
As already indicated above, the child uses the first tonguage which is
quite often the mother tongue in almost all the contexts—formal as well as
informal. While he uses it, he learns it, but it is certainly not true that the more
he uses it the more he learns it. Quality of learning does not who lly correspond
to the frequency of use. If it were so, only the routine use of mother tongue
would have been sufficient for learning it, and there was no need of teaching
itin the schools. But the need of formal teaching of the first language or the
mother tongue has been felt for long, for literature and language as well. The
purpose of the language programme is to provide formal training to the students
in the linguistic skills which informal and routine use of language does not
ﬁ.ilf'ilL In the context of all this, in the programme for teaching mother tongue,
the instructional materials occupy a very important place. These instructional
materials may be textbooks, su pplementary readers, workbooks and other
materials prepared by the classroom teacher. Of course, the textbooks thou gh
only one of these materials, are the base upon which the programme of teaching
of mother tongue is built up on.

The First Language, though normally the Mother Tongue and the firsi
among equals in the family of curricular offerings, has somehow got relegated
to the background to become the tail end of priorities, This by no chance is an
accident, but a conscious diversion being taken by the students because the
pragmatic concepts of utilitarianism have completely overtaken, overpowered
and enslaved them. They have unfortunately come to believe that the study of
their native tongue is nol going to be of any help to them in the avocations
that await them for ascent in life, and that it will only mean learning for leamning
sake, a concept which has got buried deep in the debris of present day
materialism. Somebody in a lighter vein observed that the youngsters these
days use mother tongue only to hurl abuses on each other.

All this, however, does not change the traditional status of the mother
tongue, and one can still find enthusiasts pursuing studies passionately. These
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are the people who are not just preserving but also contributing to promoting
the growth of valuable literature in our languages.

[t could be safely mentioned that the literature of our ancient languages
is a rich repository of our culture, which, in spite of all onslaughts of the so-
called modernisation, we are unable to wean away from the milieu of our very
existence. :

In mother tongue there is everything that one can think of in regard to
language— Prose, Poetry, Drama, Novels, Short Stories etc. that have to be
studied, but with a difference. Everything is for detailed study. One has not
only to learn peripherally, but in depth. Knowing the names of the authors
and poets is not enough. One has to know about their life and family, even
significant turning points of their life, their other coniribution to literature
before and after the evenis in question, the choice of their themes, the
underlying thread of their works (ifany), their style, the audience or clientele
to whom their work is addressed,. the contemporary society of their times and
the impaci it made on thelr work

Even this is not enough. In the contents of their works one has to identify
not just what has been said, but has been comveyed without being said, not the
apparent but the veiled ideas, not events but their implications, not the actions
but their motives, and above all, not just their thoughts but also their underlying

feelings.

All this is not easy and can be an outcome of the joint efforts of the
teachers and the taughts. Quite often, participatory leaming could be resorted
ta where students with teachers guidance, could distribute themes, arcas,
books, poems etc. among themselves for detailed exploration, and then pool
together their respective exploits and share them with others in joint sessions.
In this situation, guite like those of quests related to the Frontline Curriculum,
the teacher too becomes a co-leamer with the students. Such group exercises,
besides being time saving, are also very enriching for one and all of those
that participate in the venture, because they are able to get hold of such a
treasure of knowledge which they can never acquire through individual
striving. Such group/team exercises generate and whet the interest of the
students for further study of literature, some of whom may also finally turn
out to be scholars, authors and poets and add to the existing literature to
further enrich it.

The rigour of grammar too is a part of the study of all languages. In fact
it provides the foundation of language and enables a better appreciation of
the wording, the style and the diction. The students must, therefore, be enabled
to enjoy the alliteration, the rhyming and should also be able to identify and
appreciate the ‘feet’ and the *meter” in the poems.

The student should also be able to brand a particular poet or author or
dramatist or navelist as one of *beauty’, of ‘fancy’, of ‘philosophy’, of "nature”,
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He should also then be able to classify them into such different categories on
the basis of sound reasons and valid evidences.

A comparative study of the different works of a writer and of similar
works of different authors, is an instinct worthy of being ignited within a
student.

The appreciation of puns, metaphors, similes and other figures of speech
is a must, for an indepth study of the works of any author, and background
knowledge of these is a must for the purpose.

Teaching ofthe first language easily admits both ‘standard’ and ‘specific’
methods. While the standard methods have been described in the sections on
Techniques of Teaching, the specific ones are those that the teacher designs
himself for meeting different emergent situations. [n teaching Kabir, he could
arrange a video taped session er if possible, show them on video the film on
the life of Kabir. The anecdotes of life of such ‘ideals’ get immediately settled
in the minds of children and become quotable quotes.

The teacher could present a poem which may have multiple meanings.
This may be given to the students to study carefully and to identify the different
meanings conveyed, and their implication in life.

In dramas again, the students must be enabled to gain an insight into the
plot, to be able to quote phrases and sentences and pieces of dialogue to
substantiate the points they may endeavour to make while answering the
guestions.

Essays too will demand creative writing with a rich thought content. By
and large, the given themes for the essays will call for reflective thinking, It
will not be proper to expect only descriptive or narrative essays from students
particularly so in secondary or senior secondary classes. The teacher will
need to train students in planning the essay by developing an outline in advance.
Time spent on this preparation will impart better sequence, greater coherence,

and a more natural transition from one idea to another. Such an investment of
time always pays off.

Short Stories too should not be taken to be like the grandmothers’ tales.
They normally convey much more than what is clear to the eyes or the ears.
Knowing the facts and events is certainly not enough. The thought content of
the stories, the messages they convey, the morals they exhale are their core
kernel. These are not found on the surface but one has to dig deep to reach
them. This is exactly what is necessary, and students must be enthused to
accomplish that.

Prase, Poetry, Drama have already been covered earlier, and it will only
suffice to say that students should get so inextricably interwoven with the
contents of these works that they may feel the injustice done to any body in
them as that done to them, they may exhilarate at the dramatic justices
occurring, they may weep at the sorrow of others and feel happy at the happy
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turns in the plots, They should also be trained to ‘reflect’ on what they have
read and leamnt and on the applications and implications of the learning on
their own lives, This is one of the surest ways of realising the worthwhileness
of the educational ventures in languages.

Discussions, Recitations and Contesis in such areas create and promote
the proficiency in public speaking and help students get over stage shyness.

To sum up, it could be said that the teaching of the first language should
not just be limited to teaching of prescribed books, but should get extended to
a variely of exercises and activities that make learning meaningful and

enriching.

Note: It is desirable that the language teachers go through both the chapters en the
first and the second language for getting a comprehensive idea.



17

Teaching of the Second Language .

In life situations, students do not just study the first language but also
other languages described as second and third language. The difference
in the teaching and learning of first, second and third languages in
more that of degree rather than kind. In the present context however
we will not move on to the teaching of the third language, but conclude
the issue of language teaching only with the second language.

17.1 The Significant Significance of Second Language

The commonly chosen second language where the mother tongue is the first
language in English. Indian languages other than mother tongue and other
foreign languages like French, German and Japanese usually find a place
among the third languages taught.

S.N. Saha a former colleague of the author, while writing about textbooks
in English as a second language deliberated on the significant significance of
English and developed a brief note, which is worth being reproduced here:

“English has retained a place in the educational and official structure of
India. It has thus, to its credit, the recognisable national importance. It is
important for other reasons also. No nation today, however great, can rely
solely on its own indigenous share of social, cultural and technological
inventions and development. Nations, as much as individuals, share their
mental and material acquisitions and thereby profitimmensely. Understandably,
learning another language is a significant enterprise directed towards ensuring
a more intensive experience and wider view of the world. And it is more so
when the language concerned is a living tongue like English, which is rich in
literature—humanistic, scientific and technological.” What is more, as the
Radhakrishnan Commission emphasised: “English is the means of preventing
our isolation from the world, and we will act unwisely if we allow ourselves
to be enveloped in the folds of a dark curtain of ignorance. A sense of the
oneness of the world is in the making, and control over a medium of expression
which is more widespread and has a larger reach than any of our languages
today will be of immense benefit to us.”
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So at present and in the foreseeable future, the demand for foreign
languages will be increasingly felt, and they will continue to occupy an
important place as an important part of the curriculum. People, for example,
will need to communicate in English and to read books in English and decode
from them. They will need English, which will give them access to the romance
of modern industry and commerce, transport and communication, engineering
and technology. Therefore, as a curricular subject, a second or the third
language should be treated like any other curricular subject in so far as it
should be taught well and learnt well. Similarly French as a foreign language
is today studied in India by the largest number of people next only to English,
German and Japanese too are being increasingly learnt. But learning a second
language is basically different from learning other curricular subjects in so
far as it is not so much an intellectual experience for the learner as a living
emotional experience. It is to be learned with the heart and with love. And it
is possible when the learner has the feeling that he is doing something with
the language which is worth doing for its own sake. This leads to some basic
considerations in the learning of a second language which could be a foreign
language or another [ndian language vis-a-vis the |earning of the native tongue.

Nature and Scope of Learning a Foreign Language, whether first or
second, implies a system of patterned social behaviour. 1t is, therefore, not
realised in the abstract: it is realised as the activity of people in situations,
either in its spoken or in written form. Mackey calls language a system of
systems with the complex of relationships between the system of sounds,
the system of words, the grammatical system and the system of context or
meaning. So learning a language is a very complex process, with its complex
interlocking of patterns, and the demand for their optimum coordination,
control and internalisation by the learner. Yet it remains true that an ardinary,
normal child learns his native language more effortlessly. The answer to a
child’s facility in his native language is attributed to his constant exposure
to situations evoking his behaviours, hours of practice, his motivation, instant
rewards of success, etc. In fact, the world of the child is a linguistic world.
There are a myriad items in it thousands of configurations, untold situations,
unlimited experiences and emotions, which insistently clamour for
expression. This is an indispensable stimulant in the learning of his language.
So the child’s learning of his native language is an inevitable process. Bul
how differently a child learns a second foreign language! While success of
the child in mastering his native language is more or less taken for granted,
the circumsiances and success of the second language cannot he predicted
so easily. A child is forced to learn the first language because he has no
other effective way to express his wants, Io name things, to express his
sentiments and sensations. In learning another second language, this
compulsion is largely missing. Again, with the first language the child’'s
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mind is thought of as a ‘tabula rasa’ where the patterns become impressed,
whereas the second language is perceived through the habitual channels of
his native language. Coupled with this, the child’s motivation for learning a
second language may not be as high. He may have only an hourortwoa day
to wrestle with his second language, and that also in the classroom, whereas
he has all day, every day to acquire the first one. There is also a certain
amount of interference and negative transfer. Even learning the first language
and gaining mastery over it is a stupendous task. A child simply could not,
in a life time of learning, exhaust the lexical wealth of any language, nor
could he put into actual practice, the infinite possibilities available to him
from the abundant productivity of the language. Indeed, no method can teach
the whole of a language. No native speaker knows all of it. If this is true in
respect of the first language, how much more so it is for a second language.
Hence in the second language, there is the inescapable need for abstraction
from the total manifestation of language, its phonology, syntax, lexis and
contexts, which will adequately serve the purpose of learning another
language.
Purpose of Learning the Second Language

In this context the purpose of learning the second language needs to be
clearly defined. As discussed above, the second language learner is at a
disadvantage as compared to the infant learning his native language.
However, comprehensive the course, the fact remains that the average second
language learner, is not normally able to acquire the same competence in
the language as he has in his native tongue. Speech being the foundation of
the language, adequate opportunities should no doubt be provided to the
children to cultivate it, so that they are able to carry on comprehensibly a
conversation in the second language on a topic fully within the range both
of his own experiences and interests, and well within the range of active
command of vocabulary and structures postulated by the syllabus. However,
this objective of second language learning, though very important, should
not be stretched too far, since most children have very limited opportunities
of hearing the language spoken and of speaking it. To be realistic, proficiency
in reading easily and with understanding books in a second language within
a prescribed range of vocabulary and sentence structures and growing
readiness to proceed to a more advanced reading stage, that of reading
unsimplified texts, particularly those bound up with the learner’s personal
studies and interests, and also the ability to write clearly and with ease on
any familiar topic, seem to be the most reasonable objectives of the second
language learning.
At the school stage in India except in the schools affiliated to the Council
for the Indian School Certificate Examination (CISCE) and in a few other
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states English is taught as a second language. In CISCE, English is both the
first language and the medium of instruction right from class 1. In most of the
State Boards of School Education, the study of English, though not com pulsory,
15 an invariable first choice for a second language of almost all the students.
There are also many instances, where the standard of both the first and the
second language 1s almost the same.

17.2 Objectives of Teaching the Second Language

The Boards of School Education which take English as the first language, and
those whao accord a similar status to it, could look up the ohjectives of the first
language for being guided in the development of curriculum and its transaction.
Most of the others could take the objectives of teaching the second language
for purposes of teaching and testing. These are enunciated below:

Instructional Objectives of Second Language

. The student understands the language when spoken at normal
conversational speed.

2. The student speaks the language correctly.

3. The student reads aloud passages and poems in the language
correctly.

4. The student reads the language silently with comprehension.

5. The student writes in the language correctly.

6. The student develops an interest in the language.

(Note: All these objoctives will operate within the range of structures and vocabulary
prescribed for various stages,)

Objectives and their Specifications

17.2.1 Objective: The student understands tle languages when spoken at
normal conversational speed.

Specificarions of the Objective:
To demonstrate the achievement of the above objective, the pupil will be
able to:

I. recognise the characteristics of speech sounds of the language,

2. recognise stress and intonation of the language when spoken, and
follows their significance.

3. recognise the meaning of words, phrases and sentences in the
concemed context,

4. grasp the idea or ideas in a piece of connected speech.

5. follow the sequence of ideas expressed or events narrated—Ilive or
overthe T.V.
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6. recognise relationships between objects, person’s ideas, events etc.
occurring in speech or in passages read out to him/her.
7. grasps the substance and the central idea of a connected speech.

17.2.2 Objective: The student speaks the language correcily and effectively.
Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil will be
able to:

1. use proper pronunciation, stress and intonation.

2. use appropriate words, phrases and sentences.

3. use appropriate pauses in speech.

4. use varied types of sentences.

3. present his ideas in proper sequence.

6. acquire reasonable speed and flow in speech, suited to the situation.
7. use conventional greetings and modes of address.

17.2.3 Objective: The student reads aloud passages and poents in the
language correctly.

Specifications of the Objective;

To demonstrate the achievement of the above objective, the pupil will be
able to:

pronounce words correctly.

pause wherever necessary,

3. use proper accent and rhythm.

4. use proper intonation.

5. maintain reasonable speed and flow.

6. read according to the sense expressed in the material.

17.2.4 Objectives: The student reads the language silendly with comprehension.
Specifications of the Objective;

To demonstrate the achievement of the above objective, the pupil will be
able to:

1. display reasonable speed in silent reading,

2. grasp the meanings of words, phrases, and sentences from the
conlext.

3. locate keywords, phrases, and sentences,

locate important facts and ideas.

5. identify relationship between objects, ideas, events, facts, characters,
etc.

6. infer the meaning, ideas and the message of a passage.

infer the mood of the author or character.

8. interpret ideas, events, traits of character, etc.

I

‘_'4
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£
10.

gets at the central idea of a piece.
evaluates events, actions, and expressed ideas, feelings and views/
opinions.

17.2.5 Objective: The student writes in the language correctly,

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil will be

able to:

G L

e

10.
11.
12.
13.
14,

use appropriate words, idioms and structures.

use varied sentences.

spell words correctly.

use capital letters and marks of punctuation correctly.

make appropriate use of connectives such as ‘and’, “but’, *so’,
‘therefore’, “otherwise’, etc. '

present only relevant ideas and facts.

present his ideas logically.

avoid unnecessary repetitions.

organise ideas, facts etc. into paragraphs.

introduce a subject, develop it and end it well.

give a suitable title.

display imagination in writing.

follow techniques of different forms and formats of written expression.
write a neat and a legible hand with reasonable speed.

17.2.6 Objective: The stadent acqiires knowledge of the elements of
language and the textual content of the langiage.
Specifications of the Objective:

To demanstrate the achievement of the above objective, the pupil will be

able to:

L.

7.0

=
a.

recognise, recall and locate sounds, stress, intonation and rhythm in
sentences,

recognise, recall and use structural words, content words, sentence
patterns, spellings, capital letters and marks of punctuation.
recognise and recall events, facts, ideas from the text.

17.2.7 Objective: The student develops an interest in language and literature
of the language.
Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil will be

able to:

read books, newspapers and magazines of the language on his own,

2. listen to radio and television broadcasts and see films in the second

language.
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3. listen to speeches, debates, discussions, plays, songs etc. in the
language.

4. take part in debates, discussions, plays etc. in the language,

5. collect or remember lines from poems and quotations from prose in
the language.

6. converse in the second language outside the class when there are
opportunities.

7. write reports, stories, letters, ete. in the second language on his own.

8. make use of dictionaries, thesaurus and other reference books in the
language.

17.3 Teaching of Second Language

It may be specially mentioned that in the teaching of any second language,
the emphasis would only be marginal in literature, appreciation of poetry,

study of various authors and poets and their style. Hence the focus will
be on:

® Elements of language

e Reading and listening comprehension and
® (Oral and written expression.
]

Appreciation, in a limited manner, with the core goal being
communication.

The content of the curriculum will consist of:

Prose

Simple Poetry

Short Stories

Biographical sketches

Letters

Dialogues

Dramas

MNovels and

Exercises in Elements of language—grammar usage etc.

All these will, however, be simple with the main purpose of developing
competencies related to day-to-day transactions in communication.

The Direct Method and the Transfation Methaod

There are basically two traditional methods of teaching a second language.

The Direct Method, consists of acquainting the pupils with vocabulary
and usage by introducing objects and situations. This is more suitable when
they are being introduced to a new language, particularly in lower classes, As
children grow-up and catch the language, communication becomes an effortless
affair, just as walking is to us today, which was difficult at first.
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The Translation Method, on the other hand, uses Mother Tongue as the
medium of instruction where the meanings of words and usages are
communicated to the students in the Mother Tongue. This used to be the most
common method of teaching until the new techniques started being used.

The Direct Method is naturally a slow method and is time consuming,
both for the teachers and the taughts, but it does lead to abiding enablement in
using the language. The Transiation Method takes lesser time, but the linguistic
facility acquired by the students gets infected by the mother tongue, often in
an adverse manner.

The pronunciation, intonation and accent of the teacher, too, play an
important part in helping students to develop similar linguistic prototypes. It
is, therefore, of utmost importance that the teacher particularly of a second
language too must communicate not just in grammatically correct language,
but also with correct pronunciation, intonation, accent, stress etc., because
the children too would learn accordingly. It is because of this that the students
are advised to listen to news bulletins on the TV in the concerned second
language.

The central focus of attention in regard to different aspects of the
prescribed course content also deserves a specific mention.

Prose lessons are normally woven around themes and these ought to be
comprehended by the pupils, with particular reference to the meanings of
words, phrases and idioms in the context. The apparent and the hidden meaning
tao should be understood by the pupils. The paragraphing and the sequencing
of the text ought also be understood well by the students and so well that they
may be able to answer questions based on them simply and correctly.

Poetry in second languages is simple, where the element of appreciation
is not pitched at a high level as compared to the first language courses.
However, the thought content, the display of the finery of feelings, the flights
of imagination are all there to be prasped. Poetry, it is said, is not taught but
caught and so it leaves one thinking and full of perceptions, which are often
unexplainable in regard to the impact they make on the mind. This feeling
entbalmed outcome of the study of Poetry, is an all pervasive, unimpregnable,
and indivisible entity, and it is therefore advisable that it is not be dissected to
be taught like prose. A poem is a coherent entity and it is this wholeness that
creates an overwhelming influence on the mind. Dissection of the parts of
poems, tears the poems into parts and robs them of their poetic spirit and
soul. This should never be attempted because what is desired to be
communicated is not just thought and meaning, but more so the feelings they
are imbued with, and the ethos that enrobes them,

Drama too, is sometimes a part of Second Language courses, These,
hnlwewzr, are not classical ones, but usually consist of extracts of scenes or
summaries like Tales from Shakespeare, or sometimes one act plays or scenes
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from them or small dramatic skits. Irrespective of the physical form in which
they stand prescribed in courses, they are by no means meant to be for detailed
study, in second languages. The expectations from the students in this area
will therefore be that they should know:

e the name of the dramatist.
e the story woven into the drama, its turns and twists,

e the characters and their characteristics, their relationships, as also
their cordiality or strains.

The questions asked of the students in examinations too are by-and-large
factual and straight.

Novels in a second language course can only be for supplementary reading
where again the students would not be expected to acquire any indepth
_ knowledge of the social, economic, political or cultural setting that the story

may have been built upon nor even about the contemporary literature or society.
What they are supposed to know about dramas viz..the author, the story and
the characters will be just adequate in respect of novels as well.

Short Stories either incorporated in the prescribed textbooks or in
supplementary readers too will need very general acquaintances with their
different facets. Anybody who may have just gone through them once, and
possesses fairly adequate communication abilities, should be able to answer
the general questions that may be asked on them.

Biagraphical sketches are often part of the texts. The students are expected
to know the place of birth, the family background and composition, education,
his professional life, his significant contributions, his successes and failures
and his personal social and humane qualities. The short biographical sketches
often capture the interest of the students and motivate them to collect more
information about the individual. The biographical sketches, more often than
not, communicate valuable values that the character/individual cherished and
pursued, and the causes he stood for. The biographed individual’s character
do sometimes, become role-models for the students, which serves well the
justification for their inclusion in the courses.

Diglogues too, often find a place in the prescribed courses. These, besides
the gist, also communicate colloguial language to the students, which enables
them to appreciate the difference between formal and informal conversations.
The status of those conversing, displays the etiquette and manners, as also the
modes of address demonstrated during the dialogues. Of importance for
understanding, are the figures of speech used, the sarcasm imbued, the
directions/orders given, the submissions or requests made, in the course of
the dialogues as also the underlying spirit. These in fact are the things that
students should focus on and not just understand, but also subsequently, use
effectively in their own dialogues as per the demands of different situations.
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Picture compositions are also sometimes part of the prescribed courses.
The picture represents a person, place or thing ina given setting. The student
is expected to pick up the ethos of the setting and the sense from the picture
and to describe it in his own words within the required length. Such a
reproduction of visual perceptions, in equally picturesque words, 1s the
competency expected to be demonstrated, They are not just the facts, but the
embalmed thoughts and the germinating imagination, imbued in the pictures
which has to be captured, and the student is rewarded through higher
examination scores for these abilities.

Letter Writing is the most common of the kinds of written communication.
Letters could be formal and informal. In formal letters and communications
all the formalities have to be formally adhered to, not just in spirit, but also in
letter. The format for these letters is fixed and prescribed. The mode of address
and the conclusion depends upon the person being addressed, his relationship
(official) with the writer and his comparative status, The content has to be
related to the given situation, and the words and the language therefore become
the main focus of attention. Its body should contain all the required facts and
figures, or answer to all the conceivable questions that the addressee may
want to know in that regard. Inspite of everything else, the language should
be cordial and courteous. The letter should indicate the completeness of the
backeround information one may be possessing and desirous of sharing, with
a view to evoking a positive impression of professionalism.

Elemenis of language constitute the foundation of any course on any
language. They are the soul of communication. Eventhough formal grammar
‘s no more advocated to be taught, applied grammar has come to take its
place. The attempt, therefore, is to teach the elements of language through
usages, rather than rules and principles. This is taken to be a more progressive
departure, from mechanically learning and applying rigidly formal rules of
grammar to increasingly flexible stances of usages.

Steps in Teaching Prose and Poetry
Traditionally, the following steps have been successfully used in teaching
prose and poetry:
o Model Reading by the teacher with correct pronunciation, intonation,
emphasis, pauses and so on, -
e Loud Reading by the students with mid-way corrections by the teacher.
® Developmental Questions by the teachers, responded to by the
students on the pieces read.
e Guided summarisation by the students about the genesis of the
content.
Recapitulative Questions .
e Application Questions on aspects related to the central theme.
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All these are quite well known steps and they do help realise the objectives
of teaching and learning.

Teaching Other Areas of Content

Apart from prescribed textbooks dramas, novels, short stories, biographical
sketches and the like in second language students are supposed to cover these
mainly through self-study. They could then seek clarification from the teac her
in the class. The teacher should then ask questions, distributing them over the
whole class to confirm that the students have grasped the things mentioned
earlier.

Teaching of Elements of Language

Practical exercises in respect of different elements ought to be given, for
purposes of teaching supported by drill and subsequently those of testing.
Correction of mistakes and their discussion serves as a great remedial
measure, and examples given by the teacher further reinforce and consolidate
learning.
Apart from these, the techniques of teaching mentioned earlier could

also be pressed into service for further rejuvenating learning and making it
lasting.
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Teaching of Mathematics

Mathematics is an undeniable ingredient of school curriculum because
it is the basis of living and of transactions in day-to-day life.

18.1 Place of Mathematics in School Curriculum

Mathematics has helped man to quantify ideas, to be precise and to utilise’
spatial concepts in his day-to-day living. Its place in the sciences and in the
practical arts, from the informational and computational standpoints as well
as its cultural significance, make it indispensable in our life. In a society which
is rapidly transforming itself into an industrial and technological society,
mathematical literacy is essential for every citizen. In General terms the
purpose of mathematics education at the school stage should be:

(a) tocultivate a mathematical way of thinking, i.c., in terms of carrying
out experiments with numbers and geometric forms, making
hypotheses, verifying them with further observations and experiments,
generalising them, trying to find proofs and making abstractions,
clc.

(b) to quantify their experiences of the world around them and to
understand the process of applying mathematics to real life situations.

(¢c) tolearn the basic structures of mathematics through unifying concepts,
and to motivate the learning of structures through applications and
concrete situations, and

(d) tostudy mathematics on their own, and to develop a taste and feeling
for mathematics.

One of the basic aims of teaching mathematics in schools is to inculcate
the abilities of quantification of experiences around the learners. Towards
this end, carrying out experiments with numbers and forms of geomelrical
figures, framing hypotheses and verifying these with further observations from
inherent part of mathematics learning, It would also include generalising these
findings with proof through repeated ventures and developing competencies
for solving problems. Mathematics helps in the process of decision-making
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through its application in real life situations —(familiar as well as un- I"alpili_ar},
It contributes to the development of precision, rational and analj-,rt!-::ai thu_*.kilng,
reasoning, positive attitudes and aesthetic sense. Apart from b:_mg‘ a dlshfu:t
area of learning, it helps enormously in the pursuit of other disciplines whr::h
involve analysis, reasoning and quantification of ideas. Study of m athcnjn atics
also provides ample apportunities for making conjectures, testing and h].uldm g
arguments about their validity and also in raising new que stions about different
related issues. Understanding of the basic structure of mathematics leads t? a
much better appreciation of the scope and power of mathematics. The
mathematics curricula must develop an appreciation and uudcrstandin; of
the contribution of Indian mathematicians alongwith those of other countries.
This would develop a sense of self-esteem and self-confidence amongst the
learners. |
While determining the curriculum in mathematics, it must be kep'E in
mind that majority of learners would need to apply mathematical skills
and competencies in their life and work situations. A smaller number of
students, of course, would go in for higher education. The curriculum

therefore, needs to strike a balance between the learning requiremenis of
both the groups.

18.2 Objectives of Teaching Mathematies at the Elementary Stage

At the elementary stage the objectives to be focussed upon for being acguired
are:

Counting and Measuremeni 5
The pupil:

e identifies sets and their members.
® compares areas and masses of different shapes and sizes.

e demonstrates measurement of length, area, time, temperature and
volume using relevant instruments,
e orders numbers.

e determines number relationships.

distinguishes differences between estimation and measurcment of
objects and phenomena.

e selects situations when measurement and estimation are to be used
for determining length, weight, area, distance, size, etc.

e compares, measures and makes inferences about the variables.

e designs tables for recording data,

e prefers to be accurate in measurement.

o

appreciates the need to measure for interpreting relat ionships between
phenomena.
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Symbolic Skills
The pupil:
@ recognises the significance of conventional units of measurement,
signs, symbols, etc. to express his ideas.

@ translates unique signs and symbaols into verbal form and vice versa.
e interprets the given figures, maps, graphs, flow-charts, etc.
o selects appropriate signs, symbals and units to express his ideas.
e expresses his ideas through the use of appropriate diagrams, graphs,
maps, ele.
Fundamental Numerial Operations
The pupil:

e carries out oral calculations with ease and speed.

carries out written calculations at a reasonable speed.

draws geometrical figures and graphs with ease and accuracy.
reads and interprets tables, charts and graphs correctly.

solves problems involving fundamental numerical operations.
transforms verbal expressions into symbolic form and vice versa.

18.3 Instructional Objectives of Mathematics at the Secondary and
Senior Secondary Stages (Class IX and X1I)

In concrete terms, the objectives of teaching Mathematics at the school level,
with particular reference (o the secondary stage as under :

|. To acquire the knowledge of terms, concepts, symbols, definitions,
principles, processes and formulae of Mathematics.

7. To develop an understanding of terms, concepts, symbols, definitions,
principles, processes and formulae of Mathematics. .

3. To apply the knowledge and understanding of Mathematics to
unfamiliar situations or new problems. _

4, To acquire eompetencies related to (a) computation, (b) drawing
scometrical figures and graphs and (c) reading tables, charts, graphs etc.

5. To appreciate the role of Mathematics in day-to-day life.

6. To develop an interest in Mathematics.

7. Ta develop scientific attitude through the study of Mathematics.

Ohjectives and their Specifications

18.3.1 Objective: To acquire the kirowledge of ferms, concepis, symibols,
definitions, principles, processes and formulue of Mathematics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. recalls and reproduces.
2. TecOgnises.
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18.3.2 Objective: To develop an understanding of ferms, concepis, symbols,
definitions, principles, processes and formulae of Mathematics.

Specifications of the objective
To demonstrate the achievement of the above objective, the pupil:

gives illustrations.

detects errors and corrects them.

compares.

discriminates between closely related concepts.

classifies items as per criteria.

identifies relationships among the given pieces of information.
translates verbal statements into symbolic ones and vice versa.
estimates the results.

interprets.

10. werifies results.

18.3.3 Objective: To apply the knowledge and understanding of Mathematics
to unfamiliar situations or new problems.
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Specifications of the Obfective:

To demonstrate the achievement of the above objective, the pupil:
analyses and finds out what is required.
finds out the adequacy, superfluity or relevance of data available.
establishes relationship among the data.
selects the appropriate method for the solution of problems.
suggests alternative methods,
generalises (i.e. reasons inductively).
7. infers (i.e. reasons deductively).

18.3.4 Objective: To acquire competencies related to (a) computation,

(B) drawing geometrical figures and graphs, and (c) reading and inferpreting,
rables, charts, graphs eic.

L T P S

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

carries out oral calculations with ease and speed.
carries out written calculations with ease and speed.

handles geometrical instruments with ease and efficiency.
measures accurately.

draws freehand figures with ease.

draws figures to specifications or to scale.
. draws figures accurately.

reads tables with speed and accuracy.

0. interprets graphs, tables, etc.

L O S
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18.3.5 Objective: To appreciate the role of Mathematics in day-to-day life.

Specifications of the Objective: ,
To demonstrate the achievement of the above objective, the pupil:

|. appreciates the role of Mathematics in solving problems of life and
of other branches of Science. :

2. appreciates the symmetry of figures and designs.

3. appreciates qualities like brevity and precision exactness through
the study of Mathematics.

18.3.6 Objective: To develop an interest in Mathemalics

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:
reads literature on Mathematics.
writes popular articles on Mathematical topics for the school journal.
solves Mathematical puzzles.
participates in the activities of Mathematics Club.
gives short cuts for solving the problems.

invents mathematical problems.
brings to the teacher additional problems not related to the syllabus.

+
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18.3.7 Objective: To develop scientific attitude through the study af
Matliemutics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

. accepts a proposition only when logically proved.

examines all the aspects of a problem.

points out errors boldly if convinced.

accepts mistakes without hesitation.

respects the opinions of others.

. keeps an open mind and does not regard any argument as final.
7. develops the habit of logical thinking.
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18.4 Methods of Teaching Mathematics at Different Stages

The first ten years of schooling are to provide general education to ail
the pupils. Therefore, mathematics as per the National Policy on Education
1986/92 is to be compulsory for all students up to Class X.

While redesigning the teaching of mathematics, it is also necessary to
take into consideration the role of modern technological devices in the
teaching-learning process, particularly in the context of the emergence of
educational computing and learning through the understanding of the interplay
of variables including cause effect relationships.
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Pre-Primary Stage

At the pre-primary level, it is visualised that many play-way activities have
relevance for the development of number concepts among children. When
the teacher draws the attention of children to number of fingers, toes, play
equipments, individuals at home, chairs, legs of chairs, etc., or when they are
involved in use of money, counting of objects, comparing and matching of
collections of varying sizes, measurement of length, mass and volume etc.,
they learn the concepts of numbers, shapes and sizes informally.

Primary Stage

At the primary stage, learning of mathematics should lay the foundation for
mathematical thinking about the numerical and spatial aspects of the objects
and activities which the children at this stage are required to deal with. The
pupils should master basic mathematical vocabulary, symbolism and
computational skills related to numbers, geometrical {igures, money, time,
measures of length, mass, volume, etc., and be able to apply them to day-to-
day problems in their immediate environment. They should also develop simple
drawing skills and measuring skills. Learning by doing (with concrete
materials) should be the main method of leaming at this stage.

At the primary stage, the child should also be introduced to numbers, the
fundamental operations related to them and their elementary properties.
Conecepts of length, width, time, area and capacity should be developed, along
with the units of measuring these. The child should gain familiarity with
geometrical forms and figures, and also with an elementary notion of algebraic
symbols, Simple applications of the fundamental operations and arithmetical
processes to everyday problems should also find an important place in the
instructional programme at this stage.

In the first two years of the primary stage, i.e. in Classes 1 and I1, children
need to form some basic pre-number concepts related to size, length, mass
etc. They also need to sharpen their skills of classification, grouping and
sequential thinking. These provide them with a sound foundation for learning
numbers and developing competencies of addition and subtraction. The content
of mathematics will therefore need to be built around the immediate
environment of the child.

In classes 111 to V., the child should be introduced to numbers and fractions
as a concept., The four fundamental operations—addition, subtraction,
multiplication, division, and computational skills related to them too need to
be mastered on numbers and fractions. The concepts of length, mass, capacity,
money, time, area and volume as well, have to be developed along with the
units of measuring these. The child should gain familiarity with geometrical

forms and figures, and be able to appreciate patterns and symmetry in the

environment. Simple applications of arithmetical processes too should find
an important place at this juncture.
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Upper Primary Stage

At the upper primary stage (Classes VI to VIII) the pupils should acquire
further knowledge and understanding of facts, concepts, principles, etc., related
to commercial mathematics, mensuration, descriptive statistics, practical
ceometry and fundamentals of algebra. They should develop proficiency in
using tables and ready reckoners etc., in solving problems, The problems
presented should however be realistic, informative and data-based, and should
he selected from different sources like trade, commerce, industry, agriculture,
population studies, etc. There should be practical work in the mathematics
laboratory/work-room/open field consisting of geometrical drawings, for
estimation, and measurement of lengths, areas and volumes, and verification/
demonstration of geometrical facts with simple teaching aids including paper
folding/cutting etc. The pupils should thus be enabled to read and interpret
data from statistical tables and graphs. Mathematics upto the upper primary
stage, should be mainly functional. The study of arithmetic, including
commercial mathematics, should be completed to a very large extent by the
end of the upper primary stage. Introduction of simple mathematical signs,
international terms and symbols may also at this stage be introduced as a
curricular objective.

At this stage, the number system will also need to be extended to real
numbers and their operations. The students should be made familiar with the
language of algebra and linear equations, and inequalities in one or two
variables introduced to his thinking. The concept of sets and their notations,
as also the elementary concepls of statistics, too should be developed. The
application of arithmetical processes to problems of daily life may be further
extended, and properties of triangles, quadrilaterals and circles, and area of
regular figures and solids may be dev eloped on practical lines,

The upper primary stage should be confined mostly to the study of
essentials of mathematics in day-to-day life. The students may be encouraged
to gain proficiency in oral/mental mathematics useful in day-to-day life
activities as well as in solving problems with aceuracy and speed. Furthermore,
the students should be able to read and interpret data from statistical graphs/
charts/diagrams, and develop skills of drawing, model making and measuring.

Secondary Stage

At the secondary stage (Classes IX and X), a beginning should be made for
the transition from functional mathematics, studied till the upper primary stage,
to the study of mathematics as a discipline in appropriate forms. The (logical)
proofs of prepositions, theorems, etc. should be introduced at this stage. The
pupils should acquire knowledge and understanding of concepts, symbols
and processes related to algebra, geometry, ¢lementary trigonomeiry and
statistics. The treatment of algebra should be simple, but the basic algebraic
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skills such as addition, substraction, multiplication, division, factorisation,
etc, of algebraic expressions, should be mastered by the pupils. The pupils
should also develop the ability to solve problems through algebraic methods.
Geometry, including the experimental geometry, studied upto the upper primary
stage, should be taught in the form of formal geometry with theorems and
proofs. Proving results in the geometrical problems (riders) should be
emphasised. Arithmetic and mensuration should be reinforced in the form of
application of logarithms and of algebraic equations. The treatment of
trigonometry should be elementary and sufficient to solve simple problems
like those of ‘heights and distances’. Practical work includin g simple projecis,
computation with calculations, use of ready reckoners and tables, working
with computers could be an integral part of mathematical learning at the
secondary stage. The most important part of computing is the concept of
logarithms. The pupils should be introduced to the concept of computing,
logarithms algorithm and flow-charting. However, at this stage, the scope
should be limited to reading and interpreting flow-charts and preparation of
simple flow-charts.

With regard to the common core components in the school curriculum
and the related values, the most valuable contribution that mathematics should
make directly is towards the inculcation of the scientific temper through the
development of analytical thinking and reasoning.

In Classes IX and X, real-life problems should be handled by the students.
The knowledge of algebraic processes should be systematised and extended.
The idea of proof should be developed, and elementary theorems on triangles,
parallelograms and circles taken up. The introduction of trigonometric ratios
and ti}e use of descriptive statistics along with measures of central ten dency
and dispersion should be made at this stage. The history of mathematics with
special reference to India, and the nature of mathematical th inking should
permeate the entire course,

The level of the general course should be high enough to provide the
base for advanced study in later years, and also to equip the individual with
the necessary competence to be able to tackle day-to-day problems. But this
does not rule out the possibility of offering some units at higher level for
talented students.

Senior Secondary Stage

The subject downs a disciplinary hue at this stage; The teaching and learning
could also enter the arena of abstractions with imagination playing a critical

role. The different aspects of the subject would become subjects themselves
and will need to be treated as such.
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Teaching of Environmental Studies

19.1 Concept of Environmental Studies.

Environmental studies in the past used to bz a part of the course for primary
classes (I-V). The study of the subject in view of its importance has now been
extended upto the Senior Secondary Stage wherein the subjects of sciences
and social sciences are projected in a coherent integrated and unified manner
for making a better and a more focussed impact. :

Technically, the concept of Environmental Studies reflects a conglomeration
of the subjects of Sciences and Social Sciences presented in an inseparable
integrated form, which could be called a ‘compound” and not a ‘mixture’.

The instructional objectives, the content and the methods of teaching
cannot therefore be separated into those of sciences and social sciences. This
is, therefore, the manner in which the subject is proposed to be treated here.
An example will help to clarify the point. [fa topic like ‘transport’ is proposed
to be included in the course, it will be taught as History of Transport,
Geography of Transport, Physics of Transport, Chemistry of Transport,
Biology of Transport, Mathematics of Transport and so on. This type of
treatment will be quite different from the one commonly meted out to such
themes in the past by dividing them into Rail Transport, Road Transport, Air
Transport, Sea Transport, Inland Water Transport and so on.

10 2 Content of Environmental Studies

General Science Facef

The topics of study are not different from what they are in their respective
disciplines, but their treatment is entirely different.
An outline of a possible course in Environmental Studies could be spelt
out as under:
1. Earth Related Sciences
e Our Universe
e Air, Water, Atmosphere and Weather {pollution, degradation
ozone layer etc).
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® Rocks, Soils and Minerals
2. Physical Sciences

® Energy (conventional and unconventional sources)
e Natural and Technological and Industrial wastes
e Environmental disasters and their prevention (ozone layer,
greenhouse effect, global warming)
3. Biological Sciences
® Living things
e Plant life/Agriculture
e Animal life

4. Science, Technology and Development
® Man and Environment
® Development and environmental crisis

Though apparently reflecting a Science approach, these topics are treated
not just as scientific disciplines but in terms of their cultural, social, economic,

ecological, technological implications and concerns, and their relationship
with other subjects of the entire environment and with life.

Social Sciences Facet
In Social Sciences facet, an outline of a possible course in Environmental
studies could be:

® Indian Society and Environment

e Population and Environment

® Human Activity and Environment

® Liberalisation and Globalisation

Again, the environment as a whole used to be the subject of study, not
Just from the Historical, Geographical, Economic, Sociological points of view,
but also from that of Physics, Chemistry, Biology and even Mathematics.

In both the Science and the Social Science facets, they are not just the
subject related themes, but their applications and implications that constitute
the areas of study, This relation ship with different aspects of life in fact provides
meaning to the themes, because they are taken to be not as abstract but concrete
entitics of relevance to the day-to-day life, a fact which evokes the interest of
children in the things they learn as part of Environmental Studies.

At the Senior Secondary Stage also the subject has to be treated in an
integrated manner as the following divisions would indicate:

e Manand Environment
Environment and Development

@
e Environmental Pollution and Global issues
e Energy
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® Biodiversity

® Environmental Management

It may be mentioned that the subject of Environmental Studies even goes
beyond sciences and social sciences and even attempts to cover different

aspects of life and living,

19.3 Objectives of Teaching Environmental Studies

The objectives of teaching Environmental Studies too, like its content. are
not disciplinary but integrated. It is, therefore, that they are also stated
differently and defined comprehensively in a fusionistic perspective.

The objectives of Environmental Studies, quite like other subjects, are
activity based, but these activities are simple, with small graded progressive

steps, which are strictly aligned to the age group. This is because in the quest
for realising the objectives, students should be encouraged and enabled to

move from success to success. In the formative years, any uNSUccess is more
disheartening and even more threatening and disswading. They give up
quickly, and such a point should not be allowed to occur because a single set-
back or derailment may then need four times the labour for restoring the child’s -

confidence for bringing him on the rails.
[t is with this point of view that the following objectives have been worked

out. The specifications indicate what a student will be able to do, to demonstrate
that he has attained the particular objective.

19.4 Objectives of Environmental Studies
19.4.1 Observation: To develop the ability to explore the world around them
with specific purposes, to recognise and identify uhju:ct? s0 as to ﬁn::l
relationship between new and observed facts, using alli llu_m SEnSes. (This
process does inculcate a sense of personal satisfaction in knowing and
exploring the environment through direct experience.)
Specifications of the Objective:
To demonstrate the achievement of the objective, the pupil will be able to:
|. recognise the properties of objects and phenomena using the senses
of sight, sound, taste, smell and touch. . :
2. recall the properties of objects from previous expenences,
identify objects, events and changes occurring in the environment.
4. distinguish objects on the basis of their properties, and develop a
habit of noting minute differences and changes in the characteristics

of objects and phenomend.
voluntarily seek new information about the physical and social

fed

L

environment.
6. develop curiosity to see new objects of the environment.
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19.4.2 Classification: to develop the ability to discriminate, order, arrange,
give sequence, observe events, using given or chosen criteria in order to
compare phenomenon, (The process develops an awareness of the diversity
of systems and the importance of ordering and interpreting phenomena).

Specifications of the Obfective:
To demonstrate the achievement of the objective, the pupil will be able to:

1. describe differences between objects and phenomena on the basis
of given or chosen criteria. 1

2. distinguish between objects and phenomena on the basis of
similarities and differences,

3. order objects on the basis of one or more criteria.

4, identify and name properties which could serve as the basis for
possible classifications.

19.4.3 Counting and Measurement: To develop the ability to identify the
purpose of measurement, to select which type of measurement would most
appropriately serve the purpose and how the measurement is to be taken and
recorded in order to make inferences about relations between variables in the
environment.

Specifications of the Objective;

To demonstrate the achievement of the objective, the pupil will be able to:
identify sets and their members.

compare items of different shapes and sizes.

demonstrate the ability of measurement using relevant instruments,
order numbers.

determine number relationships.

distinguish differences between estimation and measurement of
objects and phenomena.

select situations when measurement and estimation are to he used.

compare, measures and makes inferences about the variables.
design tables for recording data.

prefer to be accurate in measurement,

appreciate the need to measure for interpreting relationships between
phenomena.
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19.4.4 Use of Space-time Relationship: To develop the ability to identify
relationships in the social and physical environment between movement of
time and the changes that occur in social and physical processes.
Specifications of the Objective:

To demonstrate the achievement of the objective, the pupil will be able to:

1. recognise specified objects in relation to other objects.
2. identify direction and movement of objects in space,
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L)

interpret trends and the changes in environmental phenomena.

4. compare changes in the spatial position and relationships between
physical and social phenomena aver time.

5. develop tentative generalisations to explain changes in social and
physical phenomena over space and in time.

6. appreciate the dynamic nature of natural and social systems and

develop awareness of the diversity and constant change of social

and physical processes.

19.4.5 Experimentation and Investigation: To develop the ability to pose
questions which require investigation, to suggest and use procedures, to collect,
organise and interpret data, to derive generalisations. (Considering the stage
of development of the child, the experiments would range from simple to

complex).
Specifications of the Objective:
To demonstrate the achievement of the objective, the pupil will be able to:
|, posequestions and identify problems which are likely to be answered
by investigation, experimentation and exploration.
suggest possible or tentative conclusions.

establish possible relationships between variables.
construct and/or assemble relevant apparatus for experimentation.

prepare appropriate tools for investigation.

conduct experiments and inv estigations systematically.

show perseverance in und ertaking experiments and investigations.
skilfully manipulate instruments.

obey safety regulations.

voluntarily undertake care and maintenance of tools, materials and
living things.

11. Practise honesty in reporting results.

So®mNaALN
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19.4.6 Analysis and Interpretation: To develop the ability to identify the
relationships between different variables, to infer cause and effect relationships
and to deduce conclusions derived by investigation and experimentation.

Specifications of the Objective: :
To demonstrate the achievement of the objective, the pupil will be able to:

organise data efficiently.

recognise central themes/issues and assumptions.
compare trends and patterns of observed phenomenon.
infer relationships between different phenomena.
establish relationships between variables.

suspend judgements till adequate data is available.
form a habit of systematic enquiry.

Rl LA B b
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19.4.7 Generalisation and Prediction: To develop the ability to formulate
peneralisations, draw conclusions, verify facts and predict consequences on
the basis of analysis and interpretation. (The appreciation of using enquiry to
form hypotheses and critical judgement of evidences is an outcome of this
Process).
Specifications of the Objective:
To demonstrate the achievement of the abjective, the pupil will be able to:
1. deduce relationships between variables.
. 2. verify conclusions with further evidences.
3. extrapolate trends, implications, assumptions based on obtained data
and previous knowledge.
4. derive principles on the basis of relationships between variables.
5. appreciate the need to revise opinions and conclusions on the basis
of newly available facts and evidences.
6. support ideas and arguments with sound and logical arguments.

19.4.8 Comumunication: To develop the ability to express through writing,
speech and action, relevant observations, conclusions and arguments. (The
requisite skills to understand and use information through the development of
the skills to read, listen, see, locate and relate information effectively is an
expected outcome of this process.)

Specifications of the Objective:
Tao demonstrate the achievement of the objective, the pupil will be able to:
l. use relevant new words, sounds, actions, tools and instruments
correctly.
2. translate observations, conclusions into suitable means of expression.

3. precisely describe objects, phenomena, trends, experiments,

procedures through words, sounds, drawings, writings and
demonstrations.

4. locate relevant sources of information from the environment.
5. voluntarily participate in group activities.
6. willingly share ideas and accepts arguments and ideas of others,

19.5 Methods of Teaching Environmental Studics

The methods of teaching Environmental Studies are directly related to the
objectives enunciated, and consist of observation, exploration and analysis of
environmental phenomenon like the ‘nature watch’, which at the primary stage
may consist of items like the daily observation and recording of:

e timings of sunrise and sunset,
e the minimum and maximum temperature of the day.
@ the direction of the wind.
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e the state of the sky (cloudy/clear).
@ the amount of rainfall recorded.
® any special weather related phenomenon (like a dust storm).

The children may then be enabled with the help of the teacher to draw
conclusions about weather from the collected evidences.

The main methods of teaching environmental studies could no doubt be
listed, but it will be the teachers’ initiative and ingenuity which will determine
the approach that s/he may decide to use in a particular situation because they
will mostly be practical exercises done by the students, which may be
introduced to children by the teacher.

These activities could be related to:

observation

exploration

experimentation

analysis of outcomes of experiences (projects, surveys etc.)
establishment of relationships (environmental degradation)
Interpretation of facts and phenomenon

Drawing conclusions, and

Presentation of findings

Translating one form of presentation into another.

These, basically, will be the methods of teaching in respect of the themes

prescribed in the curriculum. _ -
The approach is often concentric where the same theme is taught in the

next class in greater detail.

19.6 Evaluation in Environmental Studies

Evaluation is Environmental Studies at the elementary stage. for E?{mplﬁ
will be activity-wise consisting of the outcomes of activities in both kind and
degree. . ‘ .

" Observation will be the main technique of evaluation with a variety of
related tools that may be decided to be used for ensu ring accurate, dependable

and just assessments. Some of the main tools could be:

® Inventories

e Check-lists

e Observation Schedules

@ Rating Scales

These evaluations will need to be a continuous process of which the
recording, compilation, analysis and interpretation of evidences aimed at
meaningful declaration of result, will be the main components.

Beside, the quantitative evidences, there would naturally be host of
qualitative ones to be taken care of. While evaluation in the former case could
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be done in terms of marks it would be desirable to use grades in respect of the
qualitative ones. In classes [-V, where Environmental Studies is to be taught,
symhbolic grading (A B C D & E) on a five-point scale could be safely
suggested.

Evaluation in Environmental Studies will also heve to have a diagnostic
stance and remediation in this regard will have to be prompt and consist of
on-the-spot correction, so that the shortfalls do not snow ball. The impartation
of ability to succeed will positively reinforce the leaming process and yield
confidence and self-assurance to the students, raising their morale for better
and higher success.

At the Secondary and the Senior Secondary Stages the subject could be
evaluated through written examinations and some practical exercises.
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Teaching of Social Studies

In view of the wide variations, in the treatment of science and social
science subjects, particularly because they are supposed to follow an
integrated approach upto class X and a disciplinary approach at the
senior secondary stage, both the types of treatments are being
presented—social studies and general science as integrated subjects
as also in the form of individualised disciplines subsequently.

20.1 Place of Social Sciences in the School Curriculum

The study of the social science component of general education is of critical
importance in facilitating the learner’s growth into a well informed and
responsible citizen, It should aim at developing in him/her an underslﬂndir]g
of his/her physical and social environment, both immediate and remqtc, in
terms of time and space and appreciation of the cultural heritage of India and
of various cultures of the world. The study of the immediate Phlr'ﬁ":'f'f and
social environment should help him/her in developing an understﬂndllﬂg of
the interaction of man with his physical and social environment, and with the

related institutions—social, economic, political :tc,—-thrﬂlfgh which human

beings inter-relate with one another and function in the society. The study of

cacial sciences should also aim at enabling him to 5¢€ the present 1n the
ctive for the future.

perspective of past developments for evolving a perspe St Ak
jronment 0 Science

Similar to the study of physical and patural envl

education, the study of social environment in social seiences st_muh‘l have
three aspects, namely, learning about the social en yironment, fearnmgl through
environment. This would

the social environment and learning for the social :
mean that a pupil will learn, for example, about the social customs, cultural

heritage, history of the society eic. through ubstrvatin_n, ?Kpiﬂfﬂﬂﬂﬂ and
scientific study of social phenomena and events and imbibe an urge for
preservation of what is good in our culture and improvement of existing socio-
economic cultural set-up- 1

Social science is perhaps the singular curricular area which can prove to
he the most effective tool for providing education in the context of all the
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core components indicated in the NPE-86/92. Special care should, therefore,
be taken in designing the curriculum in social sciences 50 as not to overlook
any of the core components.

The component of social sciences is integral to the total quantum of
general education upto the secondary stage. It helps the learners in understanding
the human environment in its totality and in developing a broader perspective
and an empirical, reasonable, and humane outlook, It also helps and enables
them grow into individuals with necessary attributes/skills, so that they could
participate and contribute effectively in the process of development and nation-
building.

The curriculum of social sciences in schools will draw its content mainly
from geography, history, civics, sociology, anthropelogy and economics.
Together they provide different facets of'the human society, over space and
time and in relation to each other. It helps the learners in understanding the
contemporary saciety better. Social sciences education also aims at providing

students with essential knowledge, skills and attitudes necessary for self-
development.

In order to make education in social sciences meaningful, relevant and
effective, the concerns and issues of the contemporary world would need to
be kept in the forefront. As such, the needs and challenges of today must be
responded to suitably. Globalisation and liberalisation on the one hand, and
localisation on the other, are going to have tremendous impact on the future
society. These have already brought about many economic and social
challenges and opportunities which need to be addressed effectively for
building a strong and a cohesive Indian and World Society. It also calls for
developing intelligent learners, who are prepared to face new challenges and
adjust to unfamiliar situations. In a democratic set-up with decentralisation
of power, local governance such as ‘Panchayati Raj” has gained importance.
It aims at raising the levels of participation and involvement of people
in governance. In order to make optimum utilisation of resources for
development, the local governance has to be more responsive and efficient. A
well-designed social sciences curriculum would help learners “think globally
and act locally’.

In a world of ever-increasing knowledge, selection and organisation of
the content areas assume great importance. The social sciences curriculum
has thus to be comprehensive, and yet not heavily loaded with information.
Interrelatedness of ideas must be kept in view. It would also be desirable to
emphasise the process of learning and thinking, rather than mere acquisition
of facts, -

These themes may be drawn from Geography, History, Civies, Economics
and Sociology in a balanced manner and suitably graded—simple to complex
immediate to remote and general to specific.
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The study of Indian civilisation and its rich cultural heritage along with
other world civilisations and their interconnections may be the major area of
study drawn from history. The constituents of social sciences have their own
distinct characteristics and hence deserve independent treatment in their own
right. This is being attempted hereunder starting with their respective

objectives.

20.2 The Concept of Social Studies
The school as an important social institution has to disc harge its responsibility
in the context of the purposes that society desires to fulfil through it. One of
our avowed national guals is the establishment of a vital democracy throu gh
the development of an enlightened and responsible citizenry imbued with an
abiding faith in democratic principles and processes. The school undoubtedly
has to play an important role in the achievement of this aim, afu:l undquhmdly
a large share of responsibility is to be shouldered by the subject which goes
by the name of Social Studies. Educational theory holds that th_r:_ school 15
responsible for the education of the child, and that this responsibility cannot
be fragmented and the fragmenis allotted to special fields of knnwlec!ga. It
nevertheless, is also true that particular subjects must assume F'[”“ﬂﬂr'
responsibility for the realisation of one or more of the E'f'-”"-m[ aims of
education. Social Studies thus becomes the specific S“blf“_‘”h’ﬂh has primary
responsibility in helping to develop a body of devoted, active, “'“','":_' m"‘;_";;i
and discriminating citizens, who participate effectively, and of thetrftee ety
in the affairs of the locality, the State, the MNation ar}d the Wu_rlr:l. | »
Sacial Studies is afield of sty which deals with man, his reh?.f;c;ns ;Pf ;
other men, and his environnient. One of the primary ':":'““msﬂr:s? r.:ﬂlh_ “L ;:i-;
therefore, is to promote an understanding of TT"E'“_'E ways of I"':”_'Egéﬂ I:Em s
needs. the activities in which he engages o meet s peets R, BRI

ultural and political—and the institutions he has deyelopeC. :
’ Owver ::15 above this, Social Studies keeps bﬂfm_‘ﬂ !t;sﬂlf’ i ﬂ]];ﬁﬂl?::;?aﬁ
educational purpose of developing a national and 5c1r:nhﬁ:3 EEET‘E:I:‘ et
problems and issues. This can be I'ull'illn:dﬂ only by fﬂamr;nﬂ ":h ‘n-elevant’
the ability to discern the point at jssue, to sift the relevant n:;m vallt s :
to marshal ideas in a logical sequence and to express themselves Wi ¥

and effectiveness. T
By and large, Social Studies sceks to further the ubJF b fhatio penera
education programme attempts (0 attain, and therefore, it is to be regarded as

TR eneral education.
i 1“#1[:3;;:;::#5}:321 Ssr -E}*HahuS can be organised in a variety “r. b
long as its content, prganisation and teaching methods ::tn not stand: in the way
of achieving the purpose to be attained. Thus, both the “integrated appn_:han:h,
which it sseks to use and the organisation of the components of social science
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subjects as independent subjects can be pursued. This is often attempted to
be done by combining the knowledge and skills provided by the many social
science subjects in a good social studies curriculum proposes.

Social and technological developments are constantly exerting diverse
influences on social studies and as such;

® The concept of Social Studies as an area of study too has been
changing ever since its inclusion in school curriculum.

® The study of man in his environment has become the central theme
of Social Studies.

e [Itis more of an integrated approach than a disciplinary one. Hence it
draws its content from various social sciences.

e Social Studies is concieved as a dynamic subject and helps to build,
defend and strengthen democracy.

® The concept of Social Studies largely determines the scope of the
subject, and to a great degree, the techniques of teaching it.

Social sciences are the most suited areas of study for integrating almost
all the core components of the curriculum. Emphasis, however, has to be laid
mare on the economic, political and social aspects of human environment,
especially of the contemporary world, for nurturing a national identity, equality
of sexes, removal of social barriers, fundamental rights and fundamental duties
and human rights including the rights of the child, may be suitably integrated
with related themes. Its teaching must be objective and free from all kinds of
stereotyped images, biases prefudices and superstitions.

Field work, project work and group activities should preferably form the
basis of teaching and learning in social sciences. Projects having direct links
with the local community may be encouraged. Economic and politico-legal
literacy, grievance redressal systems and consumer education deserve 1o be
promoted through it

Although pre-primary and primary education naturally does not deal with
the study of social sciences, and is part of Environmental Studies, social
development of the child surely remains a2 major objective to be achieved at
this stage of education. To attain this objective, a variety of activities and
programimes are directed at providing ample opportunities for a child to interact
with other children, and with his physical and natural environment. Education
at this stage aims at, along with other things, developing in the child desirable
social attitudes and manners, which would prepare him for a healthy social
participation and sensitise him to rights and privileges of others,

There are and can be different approaches to the treatment of social studies
in the school curriculum. The most common of these is enunciated below. In
Grades I and 1, the child could be introduced to the environment as a whole,
without making any clear-cut distinction between natural and social elements
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that go into its making. It could be called Environmental Studies. In Grades
[11-V, while the environmental focus should continue, the physical and social
aspects of the environment could be introduced into social studies as a broad
and composite area of study, parallel to integrated general science. The social
studies at this stape should widen the child's mental horizon from his/her
home, school and neighbourhood to the state, country and the world. Stories
and narratives about major aspects of our cultural heritage and great
personalities, events and developments that have acted as major influences in
shaping the life of man in India and elsewhers may also be a part of the
curriculum.

At the Upper Primary Stage, the study of social sciences could comprise
the study of history, geography, civics and related contemporary issues and
problems of the society. The learner at this stage should be initiated into the
study of India’s past in all its major aspects such as social, cultural and scientific
development. He/she should also be helped to appreciate diversities in the
ways of living and interdependence of various regions of India and the world.
He/she should know the civic and political institutions and be enabled to
understand contemporary social and economic conditions and problems. Social
skills, civic competencies and a national perspective would thus motivate
him to inculcate desirable attitudes to participate in the task of social and
economic reconstruction.

The components of the environment and their interaction may be studied
in terms of processes and patterns. The learners may be encouraped to
investigate and undertake studies pertaining to various physical and man-
made features, phenomena and events. They may be enabled to recognise
simple patterns such as rainfall distribution in the country and patterns of
agricultural and urban land uses.

The learners need to be helped to understand and appreciate India’s
cultural heritage along with some of the other ancient civilisations of the world
and their interconnections.

The contemporary society, including the social, political and economic
institutions of India and of some other countries and their functioning, the
administrative system, urbanisation and economic social and industrial
development may be some other areas to be included. In addition to academic
skills, social skills and civic competencies may be developed to help them
grow and participate effectively in day-to-day life situations.

At the Secondary Sitage, the study of social sciences could assume a more
diversified approach comprising elements of History, Geography, Civics and
Economics to promote an understanding of contemporary India. He/she could
be introduced to the stages of development of human civilisation and to the
historical forces that shape it the contemporary historical perspective of India's
heritage, and the struggle for freedom should also be focussed upon. The
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other social science subjects should help him/her in understanding Indian
society, polity and economy and the social, economic and political challenges
facing the country. The study of social sciences at this stage should also develop
his/her understanding of contemporary world problems, and of India’s role in

relation to problems like world peace and international cooperation,
decolonisation and safeguarding of human rights.

20.3 Objectives of Teaching Social Studies
The formulation of the objectives of Social Studies is crucial for:

® the development of curriculum and curriculum material.

® the transaction of the curriculum with a view to realising the targets
set.

® the identification of appropriate evaluation techniques, and for the
construction of evaluation tools,

These objectives can be enunciated as under:

To acquire the knowledge and understanding of
> 'fhﬂ diverse cultural streams that have come together and
influenced each other to form a composite Indian culture.

the continuous part of global developments which Indian culture
has been.

the nature of the assimilation of modern developments in the
Indian society as an integrated Indian culture,”

To acquire an appreciation that:

change has been the essence of social history,
change for the better is an outcome of the cooperative effort of
the people.

change of lasting value has not been imposed from outside but
has emerged from within the culture—sometimes even assisted
by external causes.

chan ge has been a reciprocal phenomenon, where India has both
contributed to, and received from, other cultures and peoples.

To strive f.m sharing the benefits of scientific and technological
developments with all, without any discrimination,
To effectively utilise the scientific methads in solving our problems.

Tcr_ appreciate the need for providing appropriate avenues for the fruitful
and enjoyable use of leisure, which has come to be available because of
technological developments.

To espouse a patriotic pride based on a fair and just appreciation of the
past and hope for a bright future.

To learn to be tolerant and respectful to others with a spirit of learning
from others.

>
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Ta develop faith and confidence in solving our problems, and devising
ways and means for doing so.

To develop the ability for using simple tools like maps, charts, globe,
compass for making learning meaningful.

To acquire the ability to collect, compile, present and interpret different
types of information, and to apply and use it

To appreciate the impact of the Physical Environment on the growth and
development of the global societies in so far as different types of social
development are due to varying kinds of interaction between man and the
environment, and not due to any inherent inferiority and superiority of a peaple
Or an environment.

To appreciate the problems of contemporary India in terms of Goals and
Resources.

To acquire the ability for creating necessary conditions for promoting
democratic values among individuals, society and the state,

To work for the creation of a world order based on cooperation, mutual
respect and peaceful co-existence.

To develop the abilities for working as a team member.

To acquire the ability to think critically and evaluate the accuracy and
dependability of the information for taking decisions.

20.4 Methods of Teaching Social Studies

Some Fundamental Postulates

Social Studies is concerned more with the development of values and attitudes,
than with collecting conserving and dispensing information,

The general principles of education assume a special form and direction
in teaching Social Studies.

Widening the horizon of the child should be the central goal of teaching
Social Studies.

Effective learning takes place when leaming experiences are objective-hbased.

Social studies teaching becomes more vivid illustrative and interesting,
when they make use of children's environment and experiences,

Teaching-leaming activities become effective devices when they take care
of individual differences, interests and potentials of the students.

Some main methods of teaching which can be successfully pressed into
service in teaching Social Studies, and particularly so in primary classes,
suggested by the book entitled *Teaching of Social Studies’, brought out by
the Mational Council of Educational Research and Training, New Delhi are:

The Obhservation Method

» Direct experiences are more effective in the process of leaming, and
are retained for a longer period of time.
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%  First hand information is a motivating force for further enquiry.
% Immediate surroundings and the community afford many opportunities
for observation.
» Observation necessitates well planned and well directed steps and
procedure.
% A teacher in the background is much more effective than in the
dominant role.
The Discussion Method
» The Discussion Method fosters critical thinking among the pupils
and makes them active participants in the learning process.
» Discussion Method in the teaching of Social Studies leads to lasting
learning,. '
% The success of the Discussion Method depends upon the involyement
of the maximum number of students.
» Discussion Method generates a healthy rapport between the teacher
and the taughts.
Project Method
» Knowledge is best gained when it is an outcome of some purposeful
activity enlisting the involvement of pupils. -
» Project method amply caters to individual differences, and students
learn best when engaged in activities that interest them.
» Productive and creative activities play a very significant role in
teaching Social Studies. g
b2

Working in a team and accepting responsibility in a group lead to
socialisation of the individual.

Socialised Reaction

The most commonly known and used techniques of socialised reaction

are.

b A A

Seminars
Warkshops
Symposium
Panel discussion
Brains trust

Socialised reaction eliminates the limitations of the traditional and
formal class-room teaching.

The development of social attributes is possible only through
interactions in a large variety of socialised situations.

Socialised reaction secures better teacher pupil relationship in an
environment of freedom.,

Social reaction requires active participation by all the members of
the group in all the activities,
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Utilising Community Resources

»

>

S

Some of the richest instructional resources for the teaching of Social
Studies are to be found in the local community.

The relationship between the school and the community determines
to a great extent the quality of educational programmes.

Utilising community resources provides direct and abiding experiences
to learners.

UIHE.rmg Current Events

%
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Current events profoundly reflect the ever changing pattern of the
social environment,

Current events have an inalienable relationship with social issues
and problems.

Current events greatly influence the socio-economic and eultural
environment of the community.

Cuirent events should be described objectively in their realistic
background.

Current events help in bringing a close relationship between the
school and the world outside the school.
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Teaching of History

21.1 The Genesis of History*

History can be regarded as one of the most ancient of the branches of
knowledge. The word *history” derives its origin from a Greek word; it meant
‘enquiry’ or ‘leamning by enquiry’. It was assumed that one could and should
learn from the experiences of the preceding generations by studying their
successes and failures. But in course of time, it became confined to the
narratives of the achievement of kings and accounts of battles.

By the 18th century, philosophers began to view history as primarily the
study of man in society, and based their political doctrines on their views of
history. History then became the study of society as a whole in all its aspects.
Changes and growth of societies thus became the su bjects of study by
historians. In the 19th century, attempts were made to evolve a comprehensive
and systematic scheme, which would explain the entire historical development
of mankind, and would help in weaving historical events in a logical system

of cause and effect, Society as a whole, and the forces and factors leading to
its development, became the content of history.

Some Recent Theories of History

In the later part of the 19th and early years of the 20th century, when science
be::‘am: all-important, history began to be considered as the true science of
society, and as such called the “Science of Sciences”. [Not only historians,
but ﬂ%ﬁﬂ political scientists and philosopher then began to study this ‘Science
of Seiences’.] Accordin £ to one view, we designate as historians “those scholars
who seek 10 organise the facts that a historian collects, according to the
principle of causality”

The term History today is used for that field of study which treats ‘History
as actuality' or history as a science. It may be defined as an endeavour to
reconstruct past events with the help of their remnants and records.

* Sowrce: ‘Teaching of History', NCERT 1970,
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The ascertainment of facts that he collects, is the first essential requirement
ofa historian, The verification of facts, however, presents a serious problem.
Remains of the past, that come down to us in the form of archaeological and
other physical evidences are in a changed and damaged form. But with the
help of modern techniques, we can now detect defects and forgeries. The
difficulty is greater when the historian tries to reconstruct the past with the
aid of written records, documents, reports, chronicles, etc.

A major difference between the nature of history and other social and
physical sciences, arises due to the purposiveness, which in historical events,
links effects to causes,

The word should be understood in the sense of a hypothesis or
assumption (as in physical sciences), as the starting point of study, as an aid
tounderstanding.

Further information is subsequently collected and the hypothesis is tested
in its light.

But no interpretations are ever considered absolutely final. They are not
50 even in the natural sciences. Constant research to uncover more facts
offer new interpretations on the basis of other hypothesis and critical
investigation of the work of others will result in the formulation of more correct
interpretations.

The means of formulating and examining—hypothesis and developing
generalisations, is to inter-relate the facts of historical phenomena into
meaningful patterns of cause and effect relationships.

An important question related to causality in history is the role of incidents
and accidents in history. The view that history is, by and large, a charter of
accidents, a series of events determined by chance coincidences, is too
superficial to be considered here. The role and significance of accidents in

historical phenomena, and their relation with the idea of causality however,
do need some consideration.

What has been said of the role of accidents is, generally speaking, frue of
the role of individuals also. Here we are concerned particularly with the role
of great men and how far they have affected the course of history. The great
man is historically important because he is an outstanding individual, What is
necessary, however, is to treat him as belonging to history and not as some
one outside it

Thus, great-men and their role should be understood in relation to the
social and economic forces, how they are the products and agents of those
forces, and how far they are the creators of those forces.

It has to be more a study of the society in which he lives, its trends and
tendencies, its potentialities of development, and only in the last, a study of

the specific role which the great men played in bringing about developments
that they are credited with.
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Interpretations invariably invelve value-judzements. The precise nature
of these value-judgements, to be scientific, depends not on one's personal
and moral predilections, but on certain objective criteria.

These criteria, to be scientific, cannot be deduced from outside history,
They have but to be rooted in the entire content of human history, i.e., in
social evolution through the ages. This means that the consideration of social
evolution would be the historian’s basic criterion.

Acceptance of the idea of progress in history should not, however, be
taken to mean that this progress is in an unbroken chain, without reverses,
deviations and breaks.

Progress consists in man's increased mastery over environment, and in
the accumulation, both of material resources and scientific knowledge. Italso
implies man’s increased control over the social environment and progressive
development of human potentialities. In this sense, historical developments
and progress go side by side.

History has become one of the most important areas of social sciences. Jf
has thus travelled a long way, from a story of rulers and their achievements
to a scientific study of societies and their evolution. This new perspective of
History is aimed at deepening man’s knowledge of the processes of social
change. By learning about our social, economic, pelitical and cultural
development in the past, we understand our present more accurately,

After these general observations on the nature of history, we can now
turn to our own historical writings and their main characteristics. Many
chronologies of rulers were produced, for instance, the Vanshavalis and the
Puranas.

There is some evidence of attempts to describe and connect events on the
basis of causal relationships also. Kalhana's Rajatarangini is an example of
such an attempt.

The explanation of this lies perhaps in the concepts that dominated the
religious and philosophical thinking of the people in ancient India. The existing
social system was sanctified by religion, and hence was considered permanent.
The theory of Karma which was an important belief in ancient India meant
that the consequences of one’s actions are determined by the poodness or
badness of those actions, .

Consequently, there is a dearth of historical writin gs. Rafatarangini,
described as a proper historical work is a notable-exception. Its author Kalhana
seems to have possessed a conception of the proper data or sources of Histo ry.
He seems to have taken pains to check his facts by consulting ordinances of
former kings relating to religious foundations and grants, inscriptions, as well
as written records.

When we move on to the second period of Indian history—the medieval
period—or to be more specific, the period of the Turks and the Mughals the
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situation about recording history considerably improves. Hence it may be
necessary to mention the highly developed traditions of historical writing that
the Turks and the Mughals inherited from the Arabs, who in turn were
influenced by Greek historiography.

The main trend in Turkish-Mughal historiography however remains that of
the court chronicles. Every ruler in this period had a chronicler who recorded
the events of his reign and the reigns of his predecessors. These chroniclers
often wrote pure eulogies of the kings under whom they served.

With a careful reading of these works, the attempts of the chroniclers at
misrepresentation become obvious, and one is not able to draw a correct picture
of the actual situation from them. Generally speaking, the material of medieval
historiography is the court and the events connected with it, to the neglect of
treatment of society, culture, and economy.

Modern history writing in India is said to begin with the British conquest
and the formation of the 4siatic Societies. The main purpose was to understand
the habits and customs of the people, the knowledge of which was necessary
for the purpose of administration. This led to the search of and translating of
ancient texts, and to the development of ethnology.

But after 1857, when the British Government took direct charge of Iﬂ'f"ﬂ“
administration, the details of imperial policy were worked out for various
aspects of political and cultural life. ;

In subsequent works by English historians, history was deliberately
distorted. References to social life were almost completely omitted. F'f:tSSHEEE
referring to tyranny of the kings and conflicts were given prominence.
Conflicts, wars, tyranny, bloodshed—this was the picture prn:ﬁr:rn.ted of India
before the British conquest. This was done to eulogize the British _rulﬁ _am:l
contrast it with the tyranny of the previous periods. Naturally, the historians
who later on worked on the basis of such sources drew conclusions which
presented a distorted picture of Indian history. ;

The next period of modern [ndian historiography was fhﬂ pEn::_:d {:ri'fhe
early stages of the rise of Indian nationalism. This resulted in a glo rlf-lL:;EL'[li]]'l
of the ancient past to fulfil a psychological need, i.e. “the compensation of
our sense of political and economic denial”. This history was j‘.‘IIEEEEEupIEd
with political history again to the detriment of the social and ec onomic facets.
The scope of these works was limited to narrating events without much
analysis.

An awareness of the objectives that we seck to realise through the teaching
of history is necessary. These objectives should be understood in the context
of the needs of a developing, secular and socialist democracy. Another
important necessity to be kept in view is the question of emotional and national
integration, without which our concept of secular and socialist society cannot
be realised.
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In the first instance, the teaching of history in school should lead to the
realisation that hisrory is the study of the process of social change and
development; that the world of man is not stationary but subject to constant
and continuous movement, change and development.

History teaching should therefore help in deepening the pupil’s knowledge
of the character of the society he lives in. The failures of the past become a
waming to him, in tackling the contemporary problems and successes, become
a matter of pride and encouragement. History should also promote a deepening
of the awareness of social and political weaknesses, so that the necessary
conclusions in eliminating those weaknesses may be drawn.

The study of Indian history should arouse in students the feeling of love
for his motherland by promoting his understanding of the true national henitage,
of how this heritage came about, and of how we have assimilated various
races, religions and cultures. It should give due emphasis to the processes of
growth and synthesis of our culture, as also unity and diversity of this culture.
He should be enabled to realise that unfike the West, India does not discard
and reject the past but assimilaies ii.

The pupil, through the teaching of history, should also thus be made
familiar with human heritage as a whole.

21.2 Instructional Objectives of History

It is in the context of the above, that the objectives of teaching history have
béen spelled out as under:

I.  To acquire the knowledge of terms, concepts, facts, events, symbols,
ideas, problems, trends, personalities, chronologies, generalisakions
etc. related to the study of History.

2. To develop the understanding of terms, facts, principles, events,
trends, etc. related to the study of History and their relationships.

3. Todevelop the ability of critical and logical thinking.

4. Todevelop practical skills helpful in the study and understanding of
historical phenomena.

5. Todevelop interest in the study of History,
6. To develop healthy social attitudes.

Objectives and their Specifications

21.2.1 Objectives: To acquire the knowledge of terms, concepis, facts, events,
ideas, problems, trends, personalities, chronologies, peneralisations etc.

related to the study of History.
Specifications of the Obfective:
To demonstrate the achievement of the above objective, the pupil;

1. recalls facts, terms, concepts, events, elc.
2. recognises facts, terms, concepts, events, etc.
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3. shows information on maps, charts, diagrams, etc.
4. reads information presented in various forms,

21.2.2 Ohjective: To develop an understanding of terms, facts, principles,
events, trends ele. related to the study of History and their relationships.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. classifies facts, terms, concepts etc.

2. compares and contrasts events, trends, concepts, etc.

3. illustrates events, trends etc. by citing examples.

4. discriminates between the significant and insignificant, important
and less important causes, events, etc.

identifies relationship between causes and effects, means and ends,
etc.

arranges facts, trends etc. in a particular known sequence.

detects errors in the statements and rectifies them.

summarises information from various sources.

interprets maps, charts, extracts etc. from the different sources of
History.

LA

il e B

21.2.3 Objective: To develop the ability of critical and logical thinking about
fistary.
Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil:

1. identifies the problem.
2. analyses the problem.

3. interprets problems with implications.

4. sets up hypothesis.

5. sclects relevant facts, principles, etec.

6. establishes relationships.

7. advances arguments in support of contentions.
8. draws inferences and generalisations.

9. verifies the inferences.
10. predicts.
11, evaluates.

21.2.4 Objective: To develop practical skills helpful in the study and
understanding of historical phenomena.
Specifications of the Objective;

To demonstrate the achievement of the above objective, the pupil:

1. draws historical maps, charts, diagrams ete.
2. prepares models, time freezes etc.
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21.2.5 Objectives: To develop interest in the study of History.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

I.

2
3.

-

=] ThoLh

collects coins of different periods of History and other types of
historical material.

prepares illustrative materials, aids etc,

participates in historical dramas and mock prese ntations of historical
events,

visits places of historical interest, archaeological sites, museums
and archives.

reads historical documents, maps and charts.

plays an active role in the activities of the History Association/Club.

. writes articles on historical and other related topics.

21.2.6 Objective: To develop healthy social attitudes.

Specifications af the Clhjective:
To demonstrate the achievement of the above objective, the pupil:

1.
P

S0 NG
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acquires and displays a sense of patriotism.

shows respect towards other peoples opinions, ideas, beliefs, and
ways of life.

reads about other faiths and religions,

establishes friendship with pupils of other communities and faiths.
practises the spirit of noble 1deals.

co-operates with others in social and civic activities.

appreciates cultural variations.

appreciates the contributions made by various civilisations.
appreciates the interdependence of nations and peoples.
appreciates and supports the need for settling disputes among nations
in a peaceful manner. ;

. believes in the equality of man irrespective of caste, creed, religion,

sex and colour.

appreciates the role of UNO, expouses the causes it stands for and
endeavours to contribute to them,

21.3 Methods of Teaching History

History is most certainly a ticklish subject to teach, and the framers of
curriculum, besides keeping in mind that History is supposed to deal with
facts. have also to take into consideration the age of the children and the
impressionable minds they have at that age. The selection of content at different
levels of education has therefore to be judicious, exercising great care and
caution. Young minds need not be introduced to items which may create in
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them hatred or bigotory: There are certain things, which even though facts,
may pollute their thinking at an early age. They may know and learn about
them at a later stage when for example, they undertake higher studies or do
research on the subject.

Times have changed and so also traditions, but facts of history have to be
rationally explained to children without any bias, to enable them to understand
the past and the present rationally. This is the solemn duty of the curriculum
framers, and more particularly, of the textbook writers and teachers. The facts
of History do need a critical analysis for imparting to the students the real
meaning and significance of the subject.

Students should be enabled to realise that in writing History, the historian
only collects information and analyses it. He has not seen that period or hved
through those periods to be an eye witness, but his ideas and ideclogy do
certainly get imbued in his writings. The situation becomes worse because
histary was not systematically written in the past to be preserved for reference
by posterity. The evidences related are not many, and they are these that have
become subjects of interpretations by Historians. Though based on the same
few sources, these interpretations were made on the basis of their respective
backgrdunds. Both accident and design worked in imparting different hues to
them, and these really have become so-called controversies because all of
them are like six blind men, who went to see an elephant. Some hold the tail
to take the elephant to be like a rope, others his legs to take it like a pillar and
so on, One has, therefore, to be extremely careful in teaching about
controversial issues in history where there could be thESI‘ differences of
opinion. The background of the historians has first to be explained to children
before telling them what they said, if thatis a subject Gfpnnn-_wm:sy- SM#NF-
should. in these situations, must never be allowed to get waylaid with emotions,
but restrained by reason by the teacher.

The teaching of history should be objective and free from any CﬂmmU"?{L
parochial and other prejudices. The perspective of the past should help in
understanding the contemporary developments. Independent work by the
learners through challenging assignments and project ‘f'*'“Tk -"*hm"_ﬁ‘ be
encouraged. Group activities such as organising youth parliament, seminars
and discussions should be increasingly used to encourage the lﬂf“'““m_
participation. These exercises would enable them (o appreciate that points of
view, could be different. The study of newspapers and the use of Hﬂ“'spﬂPer
clippings in teaching and leaning are of particular importance in promoting
an undersianding of contemporary events and problems,

The controversial issues have but to be introduced at the secondary and
the senior secondary stage, and discussions in the class could be held about
them. Again, the background of the Historians be brought forth, along with
the contexts of the contemporary society of the time, about which the references
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have been made, besides of course, the times when the historians made their
observations. These must all be carefully presented by the teachers. Simple
quotations from the writings of the historians will be very inadequate teaching
material. At such moments of time, particularly in higher classes, the students
may be encouraged to refer to original sources. But again, it will be the onerous
duty of the teacher to tell the students about the period of time, the sources
available at that time and the mindset of the historian.

In teaching History, one of the prime purposes is to forge national
integration and to systematically avoid references which may create chasms
between different groups of people of different backgrounds in terms of
religious faiths, ideologies, ways of life, customs and traditions. History as
taught should not hurt anybody’s feelings. What has to be highlighted more
are similarities rather than differences, to promote the acceptance of the idea
of unity in diversity, as an instrument of cultural enrichment, social cohesion
and economic progress.

The methods and techniques of teaching enunciated earlier could be singly
and jointly used in teaching History.
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Teaching of Geography

Geography as such has to be understood in a much wider context than
a mere description of continents and countries, land and sea, rivers,
plains, deserts, mountains.

22.1 The Concept and Scope of Ceography

Geography as a subject of school curriculum is unigue in many ways. It 1s
therefore that its concept needs to be clearly understood and appreciated.

What is studied in geography? 1t is a question which may bother any
inquisitive student, even at the elementary stage. Not many school teachers
will come forward to answer such a query satisfactorily. This also explains to
some extent, the muddle in geographic instruction. The pupil’s worry is that
all sorts of things—number of planets, eclipses, mountains, forests, deserts,
rivers, dresses, customs, and what not under the sky—find a place in a
eeography course. But, at the same time, these form the topics of a much
more comprehensive and deeper study under some other disciplines t0o.
Sometimes it is thought that all this sort of general information should be
imparted to pupils, but there is no suitable subject other than geography which
can conveniently act as ‘ommnium gatherum' at the school stage. What a role
to play! Notwithstanding the much matured stature of geography at higher
stages of education, even now it continues to show its old ill-defined nature at
the school stage and particularly so at the elementary level.

Each subject has its own system of meanings. Important aspects of such
a system are a viewpoint, a logic, a clearly defined purpose and a method of
enquiry peculiar to itself. “The concept of adiscipline implies a subject which
has power within itself, its own unique and special contribution which is quite
distinct from that of other disciplines,” How is it then that we call geography
a discipline?

Phenix, calls the instructional facility ‘the distinguishing mark of any
discipline', which is helped by its three basic qualitics: analytic simplification,
synthetic coordination and dynamism. To put it briefly, in proceeding
analytically, the most basic elements are abstracted, thereby reducing the
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multiplicity of concepts. The abstractions are then synthesised, leading to
more comprehensive patterns. These patterns are not static, they grow and
modify as and when new abstractions come to the fore. A discipline is thus a
Hiving body of knowledge,

Geography as a discipline exhibits these characteristics and distingnishes
itself by its peculiar approach to simplifying and synthesising concepts or
‘peneric structures’, whatever they be called. The most fundamental of these

may be taken to form its frame-work. Some of them which deserve particular
mention are:

(a) Man and Land relationships
(b) Spatial relationships

(c) Cause-effect relationships
(d) Synthesis or whole view

(e) Change or dynamism.

These constitute the core of the methods of teaching geography.
A Study of Man and Land Relationship

Man is, no doubt, the central element in the study of Geography, but only in
relation to his environment, for there are several other facets of the study of
man which are the subject matter of several other disciplines. Environment is
1Emth morganic and organic, and treating geography as ‘organic response to
thorganic control’ is a century old concept. The environment is both natural
and man-made with man himself being an active agent of change. Kant was
interested in geography, in as much as the earth was the *home of man." Ritter
refers to geography as the study of earth as ‘dwelling place of man.” Hartshorne
considers “the purpose of geography to read: the study that seeks to provide
scientific description of the earth as the world of man,” On closer examination,
it becomes evident that this man and land relationship works both ways. and
Is interactive in nature.

This has a variety of implications for geography teachers. At the school
stage only the *hard core’ of the subject matter and not its specialities should

engage us. For instance, the physical geography by itself can at best be taught
as background knowledge.

A Study of Spatial Relavionship

Davis calls geography a study of relations, These relations are “spatial’ and
‘causal’, The spatial relations have two dimensions—Ilocational and
distributional, There is not much difference between the two. Location concerns
itself with identification of the place, and distribution, with patterns of such
placements, If the place or space is viewed in wider connotation, the distinction
ceases altogether.
However, if geography concerned itself with only spatial relations, it could
“hardly claim a separate identity. Rather, it could form, the regional aspect, of
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many other disciplines such as zoo-geography, medical geography, etc. All
sorts of phenomena have regional or spatial occurrences (where a variety of
aspects are taken into account collectively but we also study regions for special
aspects just as the distribution of malaria, rainfall, cattle, etc.). The question
then arises: When do we call it geography?

Whenever spatial relationship or patterns are studied as part of geography,
even [or a single aspect, the basic frame remains man-land interaction in its
generic form.

A Study of Cause and Effect Relationship

There are phenomena: cultural or otherwise, which are products of man-land
relationship, such as an industry, a crop or the like. [t may be better to substitute
the term environment for inorganic to accommadate the growing scope of
modem geography. Causation is seldom one way, especially when it concerns
living beings, in which case its interactive character becomes important, Spatial
interaction is the essense of gepgraphical studies. It gives rise to such
phenomena as movement of goods, migration of people ete. Although spatial
relation is in the foreground of the geographical study, the importance of time
or temporal relationship can by no means be ignored, especially when the
“why" aspect is being studied.
A Stwdy of Synthesis or Whole View
lirespective of the character of relationship under study, geography should
not be studied in isolation, for variables are interlinked. Hence, interactive
and interdependent character of the phenomenon is to be visualised.. ‘
The region or regionalisation is the soul of geography. The region is an
area of any size, homogeneous in respect of one or more specific criterid, In
the context of geography, these criteria flow from the basic premise of Man-
Land relationship. It, however, needs to be bome in mind that there can bfa: no
perfect system of regions, mainly because Man-Land relationship is interactive,

and hence everchanging. .
In the interests of a proper ‘wholeness’, the present alone will not serve

the purpose. Historical background, i.e. temporal relationship should, whenever
necessary, be explored as a legitimate part of a geographical study. Even a
projection into future could be very meaningful,

A Study of Change or Dynamism
The aerial associations and spatial interactions with which geographers are
primarily pre-occupied, are always in a state of flux. There are varying themes
of change, evolution, revolution, stagnation, progress, tradition, innovation,
retardation, aceeleration and such others.

Change is spiral. Although geography seeks to concentrate on the study
of the present, still one of the basic components of its study remains the change,
which is because the present is transient.
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To sum up, modern geography deals with distribwtion (where), the
causality (why) and the effects (what), concerning the infer-relationship
between nan and his environment.

22.2 History of Geography

The discussion on the nature of geography will not be complete without a
reference to some important current view-points concerning it. This will, in
turn, necessitate a look-hack into the past of this discipline.

The ancients began the study of geography, both for practical considerations
and intellectual curiosity. Collection of information and reducing it to compact
narratives was then a sheer necessity. At the intellectual level, geography helped
them in pattern making in mathematics and in astronomy—the two erstwhile
prestigious intellectual pursuits, Then came the middle ages, characterised
by religious dogmatism, invasions, migrations and various acts of violence.
Little theoretical progress was made during this period, though compilations
of information went unabated. With Renaissance in Europe, geography took
4 new turn with the demand for systematic study of empirically derived
knowledge. Mercantilism came in its wake, and the study of geography began
with the purpose of furth ering immediate economic activities and satisfaction
of wander-lust, characteristic of this age.

Growing economic prosperity gave fillip to pursuit of science and
humanities. Scholars Jike Kant, Varenius, Humboldt and Ritter came on the
sc:enf:, who sought to systematise the study of geography. Geography then
received a theoretical base—its philosophy and view-point. By the middle
of the 19th century, it not only took a definite shape of its own, but began
o bear off-springs such as geology, meteorolagy, anthropology and

oceanography. :

Then came the era of great scientific and technological developments,
Apart from increasing specialisation in geography, man be gan to see in himself
as the maker of his own destiny. The emphasis began to shift from passive
adaptation to positive modification of natural environment. The ‘home of
man’ or the ‘story of man” aspects began to get importance. The scientific
trend was humanised. The task was facilitated by the emergence of Social
Sciences. Geography thereby became both scientific and humane. The
methodology grew more and more refined, and the canvas of the subject got

widened. Some of the conspicuous new view-points could be identified as
below:;

(a} Man as a geographical factor

(b) Regional concept in the context of systematic studies
(c) Terrestrial unity and internationalism

(d) Socio-cultural study of the earth

(e) Humanistic view-point
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() Quantification
(2) Environmental planning

21.3 Instructional Objectives of Geography

In the context of the above paradigms, the objectives of teaching geography
could be enunciated as under:

I. To acquire the knowledge (information) of facts, events, terms,
concepts, principles, generalisations, hypotheses, problems, methods,
trends, symbols, tools, techniques, processes etc. concerning
Geography.

2. To develop an understanding of terms, concepts, principles,

generalisations, trends, symbols, processes etc, related to the study

of Geography.

To apply the acquired knowledge in unfamiliar (new) situations.

To acquire practical skills related to the study of Geography.

To develop interests related to Geography.

To develop positive attitudes towards people and environment, both
natural and cultural.

oh Ln £t
Ln & L
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Objectives and their Specifications

22.3.1 Objective: To acquire the knowledge (information) of facts, evenis,
terms, concepts, principles, generalisations, hypotheses, problems, methods,
trends, symbols, tools, techniques, processes ete. concerning Geography.

Specifications of the Objective;
To demonstrate the achievement of the above objective, the pupil:

1. recalls facts, terms, concepts, principles, processes etc.

2. recognises facts, terms etc,

3. indicates information involving substantive drawing skill on maps,
charts, diagrams ctc.

4. reads information represented in various forms such as maps, charts,
diagrams, graphs, tables ete., which does not require interpretations.

22.3.2 Objective: To develop an understanding of rerms, concepis,
principles, generalisations, trends, symbols, processes eic. related (o the
study of Geograply.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. translates information from one form of communication to another.

2. distinguishes (discriminates or differentiates) between different
closely related facts, terms etc.

J. compares.
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12.
13.
14,
15.
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. contrasts.
. classifies.

arranges facts, statements, articles in a particular sequence—Ilogical,
chronological.

explains (gives meaning, elucidates or clarifies)

summarises (gives the gist of the material read)

cites illustrations.

detects errors.

rectifies errors. i

identifies relationships (cause and effect, end and means etc.)
extrapolates beyond some given data or communication.
interpolates simple gaps in data,

interprets (gives meaning to) data (information) presented in various
forms.

21.3.3 Objective: To apply the acquired knowledge of Geography in
unfamiliar (new) sitwations.

Specifications of the Objective;
To demonstrate the achievement of the above objective, the pupil:

2
3.

analyses a particular situation to identify the problem, or to detect
the central idea/viewpoint.

identifies the underlying and unstated assumptions.

selects relevant knowledge of (facts, principles, etc.) to explain new
situations or to solve problems.

4. Judges adequacy, completeness, reliability, authenticity, relevance,

14.

15,

essentiality, verifiability etc. of the data or any other evidence.
reorganises (restructures or improvises) the material or communication,
showing ingenuity or novelty in approach.

establishes relationships not hitherto known to him,

. formulates hypothesis.

verifies (checks the consistency or accuracy of) hypothesis.

. eeneralises principles, laws etc.
. predicts outcomes in a given situation,

draws inferences,

relates new elements with already learnt organised body of
knowledge.

. states the criterion used in the analysis of a complex body of data or

communications.

examines or evaluates an issue critically by sifting evidence, using
proper criteria and offering interpretations,

establishes connection between criterion and judgement.
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22.3.4 Objective: To acquire practical skills related to the study of Geagraphy.

Specifications of the Objective:
To demonstrate the achievement of the above abjective, the pupil:

draws maps, charts, diagrams and other such graphical forms to
depict geographical information.

prepares models, and improvises apparatus, etc.

handles instruments, apparatus, etc. efficiently.

preserves specimens and other exhibits of geographical interest
appropriately. |

handles and displays various materials of geographical significance.

. makes observations accurately and objectively.

22.3.5 Objective: To develop interests related to Geography.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1.
2.
oy

9.

reads literature related to Geography on ones own.

collects geographical information from books, newspapers, etc.
desires to know about life and activities of people of different
regions.

. participates in the activities of the School Geography Cin:lfs’{'.‘.'lub.
. collects articles of geographical interest such as specimen, pictures,

gtc.

. advances relevant geographical reasons to explain various human

activities and natural phenomena,
observes geographical phenomenon keenly.

. visits places of geographical interest.

pursues hobbies related to the study of Geography such as sketching,
modelling, photography, etc.

22.3.6 Objecrive: To develop positive attitudes towards people and
environment, both natural and cultural,

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

.-L

recognises the contribution made by various regions and peoples to
the growth of modern civilisation.

recognises the significance of interaction between man and his
environment.

realises the importance of inter-dependence at various levels among
states, countries, regions, etc. for better and fuller life.

shows fellow-feeling and sympathy for groups of people other than
his own group in one’s country, or outside.
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5. considers local problems in the national context, and national
problems in international context.

6. realises the importance of the conservation of natural resources.

7. appreciates the need of population control for better economic
planning and prosperity.

8. appreciates the limits to which natural resources can be optimally
utilised by man.

22.4 Methods of Teaching Geography

(Like its subject matter, geography uses both adopted and adapted methods
and techniques of different disciplines to suit its peculiar requirements.)
Uniqueness lies in their permutations and combinations. Some of the broad
categories of these methods and techniques are briefly described below:

Regionalisation is an important method in geographical study. It is
essentially an inductive approach in which all possible information about
spatial distribution, is to be collected and analysed. Common elements in
required dimensions are identified, and groupings are made to arrive at regions.
It is an analytico-synthetic process, which can either use differentiation or
association as procedural approaches. The region is geographer’s principal
generalisation and a method of study,

Ecological Systematisation (ecosystem): It can be a descriptive name for
the sample method. Both man and nature are intrinsic to the character of an
area. So intimate, is their interaction that they can only be separated at the
peril of inviting the cursed ‘dualism’ of geography. In this case the interaction
and consequent adjustment between man and environment are studied over a
small representative area. The result then can be used for drawing conclusions
for a larger area.

Historical Method: History and geography are often referred to as twins
among social sciences, and more especially so in the school curriculum,
Historical method has very illuminating applications in geographical studies,
For instance, two regions on the basis of contemporary evidence may appear
similar, but their backgrounds may differ, and so will their projection into the
future. A casual connection can be usefully demonstrated, tracing the operation
of a process through time. Treatment of such topics as industries, settlements
and comparative study of regions needs resorting to historical analysis,

Comparative Study: Drawing comparisons is a very important procedural
method in geographical studies, especially in dealing with regional and sample
studies.

Statistical Methads: Analysis, synthesis and interpretation of quantitative
data has an important role to play in the study of geography. Familiarity with
statistical devices at a very rudimentary level could be expected, even at the
elementary school stage. Beyond the statistical arithmetic, the learner should
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be made to see real meaning behind the central tendency, va riability and
correlations. Appreciation of range and probability of occurrence will help
mollify the extremes of geographical dualism.

Map Study Method: The map is a very important device in geographical
study, whatever the stage of education. It is a fundamental instrument of
geographic research. It is essentially a device, but from the way it is employed
in analysis and synthesis of geographic phenomena, it can be elevated to the
status of a method. It pives precision to a presentation, which in a way may be
more meaningful than any reached through words or numbers,

Maps represent geographical phenomena in terms of (i) points, (ii) lines,
and (1ii) areas. These help both analysis and synthesis of evidence. Differences
can be identified in terms of (i) degrees, (i) number, and (iii) kind and thereby
patterns can be discovered. Inferences about accordances and discordances
in a real relationship can provide clues for causation. Innumerable are the
ways in which this method, device or technique, irrespective of the level of its
employment, can be put to use.

Field Study Method: Geography is an exploratory science. Heurism has
plenty of scope. ‘Go and Look’ method is more and more emph asiselli
Discovering is as important as utilising the findings for a more systematic
study, and thereby to weave them into the fabric of a total geographical study
more meaningfully and realistically. This is very important for employing
this method in a really fruitful way. [t is here that the study of the “home
region’ becomes important to be employed as a springboard for other
geographical studies and methods, ‘Home region” is the pril_ﬂﬂl'}’ L of
geographical realism, a much sought after area in tea-:hing}hlﬂ S'-Jt’.l‘*"-"tl-

Source Method: Its significance is obvious. In brief, it means going 40
the original data. In involves location of source, identification of rEEELJlFE_ﬂ
information, collecting, storing and using it. Geographical information 15
difficult to be catalogued in the mind, or to be known from one single source.
All instruction and instructional materials in geography should employ this
method gainfully. i .

To sum up. the subject of geography, like any other recognised discipline,
may be taken to be a ‘thought system” or rather, an inlte-llfectual invention of
our highly developed human society. It is a way of ﬂ'”“ King, '4‘-*3'“.515““.3 ofa
set of interconnected and coherent generative propositions peculiar to it.
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Teaching of Civics/Citizenship Education

Civic sense, 15 an inherent ingredient of a civilised society, as a
determinant of human behaviour.

23.1 The Nature of Civics

Civics permeates the entire life of man and civics education the entire span of
education. We learn and practice civics formally and informally directly and
indirectly every moment of our lives.

As a science of social institution habils, customs and manners observed
by the members of different political communities, civics education starts
JSrom the home and continues thereafter for ever, until the end of ones life.

The family is the basic unit through which our material, moral, spiritual
and recreational needs are met. Although families may differ in size and
compaosition, their basic needs are the same and they also have many common
features. Each member of the family has cerfain privileges as well as
responsibilities. Effective family relationship depends upon mutual love,
understanding and respect for each other within the family in a spirit of sharing.
The family to which we belong does many things for us and each one of us
has certain duties towards the other members of the family. Every family has
a cultural heritage with customs, traditions, beliefs and faiths. These live
variations are the genesis of democracy and the core of national and
international social existence.

As we grow in age we observe the varying modes of life and living,
modes of transport and local administration (the panchayat, the District Board
the Municipal Board) and other administrative manifestations, like the police
stations, the post office, the hospitals, educational institutions etc. We also
see different places of worship and interest.

We then come to see other facets of administration in regard to basic needs
like water and electricity the different modes of transport and administrations
in the districts and the state and the country. Our attention is simultanecusly
drawn to the modem methods of communication and the media. United Nations
and its different agencies also then appear on our mental horizons in this context.
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All the above constitute the study of Civics which utilises the methods of
historians and geographers as aids for understanding the duties and rights of
citizenship in a country as also the work of the governmental machinery.

The identified content cught to be a background and exploratory
experiences for higher, more elaborate and in-depth study. Such a content
would broaden pupils understanding of man and his relationship with the
environment by focussing on the civics of people and social institutions,

23.2 The Spectrum of Courses in Civics

A broad outline of the content of courses in Civics is being provided below.
The curriculum framers for different levels and classes could use these for
developing a graded curriculum of Civics at the school stage.

Local Self-governmeni—Institutions related to this are the primary
institutions for training in democracy. The success of these institutions depen ds
on the degree to which each person assumes his responsibility for ifs proper
functioning as local problems can be best understood and better solved by
local people.

Community Developmeni—People working in cooperation and by pooling
their resources are able to solve their social and economic problems better
than what individuals functioning individually can accomplish. The
cooperative movement as an embodiment of this spirit imparts self-reliance
to people and prompts them to take initiatives in this regard.

Preservation and Protection of Public Property—The money spent on
public property is money paid by the people. We should make proper use of
public property and try to protect it from damage. Historical monuments are
evidences of our heritage and national wealth. ;

Constitution and the Government—The constitution of a democratic
country gives authority to the people and holds that the elected government
exists only for the welfare of the people with both fundamental rights and
fundamental duties, the performance of which promotes welfare and
happiness. .y -

Organisation of the Central and Sate Governmenis— India is a federation
with Central and State Governments. In regard to operating areas of t_h“ two
there is a central list, a state list and a concurrent list. The real power in both
the cases rests with the legislature which are bodies of elected people.

23.3 Instructional Objective of Civics

. To acquire the knowledge (information) ul: facllsﬁ terms, ::nnc.epts,
conventions, trends, principles, generalisations, assumptions,
hypotheses, problems, processes, eic, in Civics. |

2. Todevelopan understanding of facts, terms, concepts, conventions,
trends, principles and generalisations, assumptions, hypotheses,
problems, processes, etc. in Civics.
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3. Toapply the acquired knowledge of Civics and its understanding in
unfamiliar situations.

4, To acquire practical skills essential for the study of Civics.

To develop interest in the subject and problems related to civic and

political life ofthe people of one’s country and of those of the world.

6. To develop desirable positive attitudes necessary for developing a
broader outlook.

]

Objectives and their Specifications

23.3.1 Objective: To acquire the knowledge (information) of fuacts, terms,
concepls, conventions, principles, generalisations, assumptions, hypoiheses,
problems, processes ete. in Civics,

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:
|. recalls facts, terms, concepts, principles, trends, etc.
2. recognises facts, terms, concepts, principles, trends, etc.
3. reads information from various forms of representation data, i.e.,
maps, charts, diagrams, graphs, etc.
23.3.2 Objective: To develop an understanding of facts, ferms, concepis,

conventions, trends, principles, peneralisations, assumplions, hyportleses,
problems, processes efc. in Civics.

Specifications of the Objective:

To demonstrate the achievement of the above abjective, the pupil:
. discriminates.

classifies.

compares and contrasts.

identifies relationships.

detects the points of emphasis and the trends of arguments.
cites illustrations.

detects errors and fallacies and corrects them.

explains (analyses or gives meaning or clarifies or elucidates),
gives reasons or advances arguments,

interprets data presented in different forms.

13.3.3 Objective: To apply the acquired knowledge of Civics and its
understanding in unfamiliar situations.
Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil:

I. analyses the unfamiliar situations or problems, and:
# finds out what is given and what is required.
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¥ recalls knowledge relevant to the situation.

= judgesthe sufficiency or insufficiency, adequacy or inadequacy
of data or any other evidence for selving the problem.

establishes relationships.

suggests allernative methods for solving a particular problem.

selects the most appropriate methed to follow.

draws inferences and makes generalisations.

makes predictions regarding the probable outcome of a given

situation.

Ol A e

23.3.4 Objective: To acquire practical skills essential for the study of Civics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

I. draws maps, charts, tables, diagrams, graphs, etc. from given data.
2. translates data from one form of presentation to another.
3. prepares models.

23.3.5 Objective: To develop interest in the subject and problems related to
Civic and political life of the people of one’s counfry and of those of the
warld.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

. voluntarily studies literature related to Civics, and tries to know
about the inherent issues and problems,

2. spends leisure in trying to know about civic problems and issues,
and exerts in finding solutions to them.

3. closely observes civic and political processes and changes at local,
national and international levels.

4. discusses and is able to communicate various aspects of every day
civic problems and their implications.

5. enthusiastically participates in excursions, visits and field-trips to
places of civic and political activities (e.g. Panchayats, Municipalities,
Assemblies, Parliament etc.).

6. enjoys attending and participating in debates, symposiums,
discussions on civic and political problems.

7. enjoys writing articles and preparing pamphlets, brochures, etc. on
topics related to Civics.

8. enjoys preparing display-materials related to civic and political ife
and events.

9. enjoys collecting information about other political systems, and facts
about other locations, regions and countries.
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23.3.6 Objective: To develop desirable positive attitudes necessary for
developing a broader outfook.

Specifications of the Objective
To demonstrate the achievement of the above objective, the pupil:

|. respects the views, opinions and problems of others, and displays
sympathy and fellow feeling towards them: :
# shows tolerance

> controls emotions and displays restraint.

¥ develops social awareness.

is able to examine the present situations in the light of a historical
perspective.

develops a sense of law-abidingness.

assumes responsibility in cooperative and civic activities.

judges issues objectively and on their merits.

displays abhorrence towards socio-economic malpractices like

hoarding, profiteering, black-marketing, smuggling, bribery etc.

shows sympathetic understanding of the problems of people
belonging to different social, religious, linguistic and cultural groups.

8. realises the importance of the contributions made by the leaders of
the nation in different spheres.

9. develops a sense of respect for the National Flag, the National
Anthem, the National Emblem and the Constitution of one’s own
country and those of other countries of the world.

10. develops faith in democratic values.

23.4 Methods of Teaching Civics

The focus in teaching Civics should be on a number of organisations developed
by man for satisfying his civic needs. The students should alse be enabled ta
appreciate the effectiveness of these organisations and their direct relationship
with the personal responsibility of the individuals in their operations as also
the high value and worth in democracies. This appreciation should also be
attempted to be extended to the realisation of the fact that progress in any one
aspect of political, economic or social facet of the society directly influences
progress in the other aspects. In the final analysis it also ought to be brought
home to the students that the constitution of the country reflects the basic
values of our way of life and outlines the rights and responsibilities of
citizenship.

The teaching of Civics ought also to focus on the development of some
attitudes like respect for the views, beliefs and vocations of others, willingness
to abide by the decisions of the majority, value of the institutions and
administrative units working for the welfare of the society, evoking a desire
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for participation in their operations, appreciation of and respect for the symbols
of our natural unity—the constitution, the National Emblems, the Mational
Anthem and the National Days.

The Prime Minister and the Chief Ministers of States are responsible to
the legislature. _

The Jucliciary (the Supreme Court, The High Courts and other Courts)
is the guardian of the constitution and protects the fundamental rights of
people.

Our National Symbals—The National symbols signify national unity
freedom and ideals. All citizens ought to know their history, significance and
the related legends,

India in the Comity of Nations—The United Nations and its various
agencies. India’s role in the UN and in World Peace as a member of UN.

The emergence of new equations and the establishment of other social,
economic, political, cultural organisations of different countries. The purpose
of their establishment and India’s role in their operations.

23.5 Practical Activities as the Soul of Civics Teaching

Civics is a subject that touches our lives every moment of our existence. lt1s
full of problems and issues and thus a five subject in our lives.

Facts will no doubt have to be given by the teacher but after that ‘the
tongue and the ear method loses complete relevance. ~

Problems related to the course topics, even those that may look _trwmt
could be posed to the students and they may be encou rage:Jd to give their own
views on that and suggestions for solving them through discussions.

In senior classes even examples of Court cases and decisions could be
given with advantage. This will give the students more con crete examples of
the interpretation of laws. i

Visits to Civic Institutions (Panchayat, Municipal Board, District E_h:-nrd}
where the officials, may address them will be valuable education. Visits 0
State Assemblies and the Parliament if possible, will enable them to watch
the proceedings and to know things first hand. : ‘ ;

Projects both group and individual can be use ful teaching leaming devices.
These may relate to things like:

® transport and communications

panchayat elections and proceedings

police stations

civic amenities

location of institutions in the area

major developments in national life and their influence:
> information technology

* globlisation
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# liberalisation

* lechnologisation of industries
» India’s nuclear policy

> India and the UN etc. etc.

The teachers of Civics or Citizenship Education could, use their discretion
in using the other conventional and unconventional methods of teaching
discussed in earlier sections of the book as per the need of the situation.
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Teaching of Economics

24.1 The Importance of Economics

The importance of economics in the world of today cannot be under-estimated,
anywhere. It has also to be recognised that while “political colonialism® is
now a thing of the past, ‘economic colonialism’ has come to occupy its place
with different countries trying hard and competing with one another for
reaching the goal.

It all started with industrial revolution for which India had provided the
first tool with the ‘invention of the wheel® which was fully exploited by the
western countries. It marked a new stage in the development of human
civilisation by the introduction of machines in industries. Though the Industrial
Revolution started in England, its impact was more widespread. It also
demonstrated the interrelatedness and interdependence of mankind.
Mechanisation of industries and large-scale production also gave birth to a
number of problems.

Raw materials in most cases were provided by the not-so-developed
countries who received finished products with added cost yielding profits to
the industrially advanced nations, thus widening the gap between the developed
and the developing nations when the developed countries attempted to capture
markets of developing countries.

With inattention to the problems of population growth all the developments
in the developing world got diluted. In fact health became their first focus and
as they succeeded in controlling child and mother mortality and in increasing
longevity, this further aggravated the problem of unbridled population growth
and added to the miseries of the developing world.

The developed countries exploited the situation by offering ‘Aid’ but
these gestures were not without strings attached. What was offered in the
name of aid, was in fact *loan’, to be repaid with intergst. Sometimes the
developing countries were even obliged to seek more aid for paying back
interest, far from paying the principal. Furthermore when aid was offered it
had a substantial propertion assigned to experts deputed by the donor countries
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as a part of the aid package. This money went back to the developed donor
countries and only the remainder could be put to use by the developing
countries for developmental purposes,

The debt burden also had the potential of being used as political pressure,
The developing countries soon understood the tactics and started asking for
the training of their own personnel, but the approaches used by developed
countries were not often suitable to the conditions and resources of ‘the
developing nations. Thus started the process of marshalling local resources
and engineering indigenous approaches for development,

Inspite of this the ocean of developing nations has only islands of
developed countries and dependence on the latter for a host of things remains.

Thus economics has come to occupy the centre stage in the world that is
evolving. The disparities are great and will take time to be bridged inspite of
the pace of industrialisation in the developing world that is picking up,

The concept of liberalisation and glabalisation too is picking up fast and
economics is one of its important comerstones in this respact. However, it
deserves to be clearly and unambiguously appreciated that globalisation is
not to be conceived as related to economic facets alone and also that if has a
built in component of reciprocity and is not a one way traffic.

The study of economics ought to acquaint students with the contemporary
economic problems and the efforts being made nationally and internationally
to solve them. They should also be enabled to understand the concept of
economic interdependence of nations and the physical and human resources
of the country and their optimum utilisation in the economic reconstruction
of the country.

24.2 Instructional Objectives of Economics

In the context of the above, the instructional objectives of economics could
be listed as under :

1. To acquire the knowledge (information) of facts, terms, concepts,
conventions, trends, principles, generalisations, assumptions,
hypotheses, problems, processes, ete. in Economics.

2. Todevelopan understanding of facts, terms, concepts, conventions,
trends, principles, generalisations, assumptions, hypotheses, problems,
processes, etc. in Economics,

3. Toapply the acquired knowledge of Economics and its understandin g
in unfamiliar situations.

4. To acquire practical skills essential for the study of Economics.

3. Todevelop interest in the subject and problems related 1o economic
life of the people of one’s own country and of those of other countries
of the waorld.

6. To develop desirable positive attitudes necessary for developing a
broader outlook.
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Objectives and their Specification

24.2.1 Objective: To acquire the knowledge (information) of facts, termes,
concepis, conventions, trends, principles, generalisations, assumptions,
hypotheses, problems, processes, etc. in Economics.

Specifications of the Objective.
To demonstrate the achievement of the above objective, the pupil:

1. recalls facts, terms, concepts, principles, trends, etc,

2. recognises facts, terms, concepts, principles, trends, etc.

3. reads information from various forms of presentation of data, 1.e.
maps, charts, tables, diagrams, graphs, etc.

24.2.2 Objective: To develop an understanding of facts, terms, conceprs,
conventions, trends, principles, generalisations, assumptions, liypotieses,
problems, processes, etc. in Economics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

discriminates.

classifies.

compares and contrasts.

identifies relationships. '

locates points of emphasis and the trends of arguments.

cites illustrations.

detects errors and fallacies and rectifies them. ;
explains (analyses or gives meaning or clarifies or elucidates.)
gives reasons and/or advances arguments.

interprets data presented in different forms.

24.2.3 Objective: To apply the acquired knowledge of Economics and ils
understanding in unfamiliar sitwations.
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Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. analyses the unfamiliar situation or problem.

1.1  finds out what is given and what is required.

1.2 recalls knowledge relevant to the situation,

1.3 judges sufficiency or insufficiency, appropriateness alnd
unappropriateness of data, or any other evidence for solving
the problem.

establishes relationships.

suggests alternative methods for solving a problem.

draws inferences and makes generalisations.

makes predictions regarding the probable outcome of a given situation.
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24.2.4 Objective: To acquire practical skills essential for the study of Economics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1.
2,

5

draws maps, charts, tables, diagrams, graphs, etc. from the given data.
translates data from one form of presentation to another and
interprets it.

prepares models.

24.2.5 Objective: To develop interest in the subject and problems related fo
economic life af the people of one's own country and of those of other
countries of the worli.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

L

2

voluntarily studies literature related to Economics and tries to know
about the inherent cconomic issues and problems.

spends leisure in trying to know about economic problems and issues
and works for finding solutions to them.

. closely observes economic processes and changes at local, national

and international levels.

discusses and is able to communicate various aspects of everyday
economic problems and their implications.

enthusiastically participates in excursions, visits and field-trips to
places of economic activity (farms, factories, fairs, etc.)

collects information about other economic systems and facts about
the economy of other localities, regions and countries.

24.2.6 Objecrive: To develop desirable positive attitudes necessary for
developing a broader outlook,

Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil:

fud
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respects the views, opinions and problems of others and displays
sympathy and fellow feeling towards them.

.1 showstolerance,

1.2 controls emotions and displays restraint.

1.3 discusses issues of disagreement with others impartially,
unhesitatingly mixes with people of different economic strata.
judges issues objectively and on their merits.
assumes responsibility in co-operative ventures,
displays abhorrence towards:

5.1 socio-economic malpractices like hoarding, profiteering, black-

marketing, evasion of taxes, smuggling, etc,

5.2 wasteful, showful and uneconomic expenditure.
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6. realises the importance of, and respects man’s potential and his
contribution to national economic development.

24.3 Methods of Teaching Economics

[n the context of the changing world order it is urgent that we reorient our
courses in Economics to prepare students for meeting the emerging challenges
of becoming a developed country by 2020 as envisaged.

This will need a study of the Indian Economic institutions, the shrinking
public sector and the growing private sector, the enlarged concepts of primary,
secondary and tertiary occupations with their changing priorities, the nature
of economic stage, the constituents of social and economic infrastructure, the
strides in economic regeneration in the field of agriculture, industry,
information technology including the current status and future prospects of
foreign trade and foreign exchange reserves, foreign investments in India and
Indian investments abroad.

All these will need to be studied in terms of ending the eras of shortages
and beginning of the phases of affluence.

To teach all thus successfully we will need to conceive and implement
strategies for moving beyond textbooks and institutions, for learning the basics
of economics. The newspapers, the business reports on the T.V., the study and
interpretation of the market indices for different commodities, and so on with
have to be the main sources of information. In this process the teacher too "-'.-"I“
become & co-student with his students in the quest of new knowledge for keeping
updated and to remain relevant. :

The teacher, however, will never become redundant but his role 1:'-ftll
certainly change from being a dispenser ofin formation to becoming 8 E“"fl&-
He will thus become an important agent for fransforming st udents from being
objects of education to becoming subjects of education.

He will remain relevant as one, for providing clarifications to the doubts
and apprehension of the students. i

Participatory learning with sharing of responsibilities for exploring the
universe of economics will need to replace individual learning. This 1ﬂufl_ll bea
powerful instrument of enrichment of learning, because of the sharing of
learning labour enabling indepth explorations by way of sharing the exploits.

Project work and surveys will therefore need to occupy the centre-stage.
These will enlighten students about the purposefulness of their learning
adventures and make internalisation of learning quicker and more abiding.

Classroom discussions will replace lectures in a very large measure, after
the students would have explored and studied the themes on their own. Some
explanations by the teachers will still survive almaost perpetually.
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Teaching of Integrated Science

The subjects called science are treated in two ways—in an integrated
fashion upto the Secondary Stage and as disciplines in stages
commencing with the Senior Secondary Stage. Both these patterns of
treatment are therefore being attempted.

25.1 The Nature and Scope of Integrated Science

[t is an admitted fact that science for all is basic to any modemn curriculum. It
therefore must be taught in a way that reflects the nature and structure of science.

Science Defined

The words ‘science’ and ‘scientific’ have become so popular in all walks of
life that science is considered the hallmark of progress, and a prominent theme
of the present age. Science is regarded as an area of study reflecting organised
concepts, principles and theories or systematised knowledge, Science is also
regarded as an activity which forms the basis of acquiring and refining
knowledge. The former is the static view of science and refers to the content
or the subject-matter of science. The latter is the dvnamic view of science and
refers to the process aspect or the methods of the scientists and their attitudes
towards work, which are commonly called scientific methods and scientific
attitudes aimed at enquiry.

Science does not deal with value judgements. It is concerned only with
adducing the evidence. Thus“'What cught or ought not to be done”, is beyond
the boundaries of science. Likewise, science cannot prove or disprove certain
beliefs, as they are based on certain notions and values which science does
not handle. Truth, value and purpose are the words which science does not
contain within its fold, Science advances and altempts to explain the mysteries
of nature through the use of reliable toeols and the scientific method.

Science and the Scientific Method

The scientific method has become so common in parlance that its use is
<sometimes abused. In a wider context, the meaning of science is derived from
the scope of the scientific method.
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The scientific method involves the following steps in solving problems:

(a) Identifying and defining the problem.

(b) Collecting relevant data and information regarding the problem.
(c) Formulating tentative hypotheses.

(d) Observation or conduct of experiments to test hypotheses.

(e) Drawing inferences or conclusions.

() Accepting or rejecting hypotheses on the basis of findings.

(g) Verifying facts by applying the generalisations drawn to new situations.

Tools of Science

The scientific method uses tools of science like microscope, telescope,
barometer etc., which help in acquiring knowledge of science. Indeed, much
of the expanding knowledge of science is due to the development and
refinement of tools used in the laboratories. But for the invention of certain
instruments of science, many discoveries in the field of science, would have
remained only a dream.

25.2 Nature and Characteristics of Science

(a) Science is Empirical :
Every idea in science is to be checked and verified before it is accepted.
According to Conant, empiricism isa ‘cut and dry’ approach.Itisa common
sense approach, Direct observations and experiments are used for verification.
Objective standard is the touchstone of scientific truth, and therefore, every
idea must be subjected to test to see if it works.

(b) Hypothesis is the Intelleciual Tool of Scientific Investigation

It is on the basis of a hypothesis that investigations are carried out fo sce
whether suppositions made in advance by way of suggested answers, are correct
or not. Formulation of a good hypothesis depends on one's knowledge of the
subject area, past experience and experience of other persons engaged in related
works, This helps to reduce the number of hunches from among the numerous
- ones that can be framed.

Hypotheses are the result of hunches, intuition and sometimes lucky
incidents. The solution to those hypotheses are sought in the form of *yes’ or
‘no’ as far as possible, rather than ‘may be’, so that the hypothesis is either
accepted or rejected, on the basis of evidences obtained. However, most of
the solutions are initially in a ‘may be’ form. When they yield *ves’ or ‘no’
form, such discoveries become milestones in science.

(¢) Contrelled Experimentation is Basic to all Scientific Investigations

In order to have scientific investigations, control 1s important. Whether the
observed change in a phenomenon is actually due to a particular variable, ean
be known only when control is applied on all other possible factors affecting
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the change. The use of the investigatory approach in developing scientific
concepts, and the inclusion of projects in review exercises can be taken
advantage of for the purpose.

(d) Science is Cumulative in Nature

Science is not concerned with the discovery of everything. It can start from
where the previous workers left. The students should depend on books and
other sources for collecting relevant knowledge, which they can start applying
in the new situations. Michael Faraday's discovery regarding the use of
magnets to generate electricity, is a good example to illustrate how his
discovery was dependent upon the work of Volia, Oersted, 4 rago and
Ampere.

(¢) Ideas and Aclhievements of Science are Expressed as FPrecisely as
Possible

Precise expression, renders communication better understood and facilitates
comprehension. Children should get this experience in discussing their ideas
by using precise staternents and reporting data quantitativel v as far as possible.

() Science Stresses the Narrative of Inguiry rather than the Rhetoric of
Conclusions

This is the most important characteristic of science which needs to be
emphasised. This aims at supporting the idea that scientific knowledge, is not
Just reporting of observatrions made, or that science deals with unalterable
truth. Science changes with the advance of knowledge, and is thus never
complete, Emphasis in science should be on the narrative of inquiry, rather
than on conclusion. It is, therefore, essential that the investigatory approach

may be used to acquaint the students with various processes of science used
by scientists to discover new knowledge.

(g) Science deals with Truths which are not Absolute, but are Subject to
Change

Facts of science are indisputable, but the theories are always su bject to
change. The ever changing nature of science must be brou ght home to the
students through science textbooks and the instructia nal programmes.
They should be able to know, what is certain and what is uncertain, or only
speculation.

Scientific information is reatranged and reorientated consiste ntly.
Therefore, the content and process of science education should not only show
the patterns of success, but also the blunders and blind alleys where science
takes us sometimes. The tentative nature of science, in the form of temporary
or conditional truths, rather than absolute truths, needs to be appreciated.
That scientific conclusions can be challenged, and are subject to modifications,
should be appropriately appreciated in this context.
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25.3 Correlational and Exact Sciences

As pointed out earlier, Science connotes a group of subjects like Physics,
Chemistry, Biology, Geology, Astronomy, etc. Among these Biological
Sciences are comparatively less exact than the physical sciences. However,
advances in Genetics and Bio-technology are tending to make this too, more
exact than what it used to be. Another feature of these sciences is the inductive
generalisations which mainly summarise or describe, rather than predict. (As
such lack of basic explanation does not satisfy the investigators.) Physics and
Chemistry are more exact sciences because they have developed the
explanatory system, which is helpful in making predictions. Emphasis on
inductive generalisations in case of biological and related sciences and on
deductive system of explanation in case of other physical sciences, should be
reflected in the content and teaching of Sciences.

Struciure of Science

The structure of science is based on two assumptions. Firstly, that all
phenomena in the universe can be explained in a logical or a ratinnstl way.
Secondly, that every idea can be empirically tested to see whether it is in
accordance with the evidences we get on trying it out. On the basis of ll}ese
two assumptions, inquiry through various processes like observation,
measurement, classification, experimentation, hypothesis formulation are made
and generalisations arrived at. It is these generalisations, themes, conceptual
schemes or major ideas, that form the structure of science. ] ‘
Generalisations are broad statements that represent the major ideas 1n
science. They help to explain 2 number of phenomena or details, and serve as
tools for further investigation. Such generalisations represent a system of facts,
concepts and principles, which can be organised into sound leaming sequences
from simple to complex. Such generalisations are the pillars of the HFUE}UFE
of science and, are regarded as the focal points for curriculum construction.

Processes of Science

The process-approach in teaching science is becoming more p_npular these
days. This does not, however, mean a corresponding de-emphasis ofc ontent.
According to Gagne (1966), the word ‘process’ corresponds to what scientists
do, or the ‘processes’ that they carry out. For example, process may also be
considered as the way of processing the information and may be taken as the
operation of intellectual skills. Processes of science are, [hETErﬂrﬂ,, the
intellectual tools of the scientists for exploring the seientific, including natural,
phenomena.

The development of intellectual skills may vary from the concrete and
specific to the increasingly abstract and general (Piaget’s work). According
to this approach there is a progressive intellectual development within each
process category. There is increase in the complexity of the processes as the
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development proceeds. Inferring, for example, partakes of prior development
of skills in observing, classifying and measuring. The interrelation of different
processes leads to certain integrated processes like experimentation.

The basic and integrated processes of science which should be reflected
in the teaching of science are ebserving, classifving, using numbers,
medasuring, using space-time relationship, predicting, inferring, defining
operationally, formulating hypotheses, interpreting data, controlling variables
and experimenting. All these processes which represent the sequence of
intellectual development do, however, need to be defined. The different
behaviours are represented in hierarchies which can be related to the learning
hierarchies as described by Gagne (1966),

A Case for an Infegrated Science Course

A course like General Science, Elementary Scierice or Natural Science, which
is prescribed as a compulsory core-subject in many of the curricula of different
states is an example of an fntegrated course in seience. Though there are
various ways in which integration could be sought, yet all the courses initially
aim at providing experiences from different areas of the pupil’s natural
environment in a unified way. A course of integrated science emphasises
observation and logical thinking and involves the scientific method. The extent
of integration would depend on the age of pupils, the ty pe of institution and
the local conditions.

The unified approach ofteaching science, too, can be achieved in different
ways. We may make the conceptual scheme as the basis for designing a course
around broad themes or big ideas for science. We may adopt an environmental
appraach where issues of social relevance or utility may become the starting
points, e.g., problems of nutrition and health, conservation of resources, efc,
We may adopt the enquiry approach in which problem-solving activities
become the unifying element. The process-approach can also be used for
designing an integrated science course. In this case the focus is on training
students in the processes of science and scientific phenomenon as a coherent
whole rather than the content of a particular discipline,

From another angle, integration could be thought of, as a multi-track
approach where different subject-areas like Physics, Chemistry, Biology,
Astronomy, Geology etc., can be taught simultaneously in an integrated manner
or through a disciplinary approach with inereasing order of complexity from
one stage or grade to the other. Allernatively, different subjects may be taught
at different grade-levels, and the subject is discussed more intensively at each
next higher level. Still another approach is to identify different areas like
conservation of matter and energy, weather, food etc., in which ca se, the
relevant subject-matter from different disciplines is brou ght to bear on such
themes.
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25.4 Concept and Place of Science and Technology in School Curriculum®

Science and Technology

Sclence is the creative response to the curiosity and capacity (o wonder, present
in every luman being. Leaming of science in schools augments the spirit of
enquiry, creativity and objectivity, alongwith aesthetic sensibility. It aims to
develop well-defined abilities of knowing, doing and being. It also nurtures
the ability to explore and seck solution of the problems related to environment
and daily life situations, and to question the existing beliefs, prejudices and
practices in society. Science concerns itself with the fundamental knowledge
of universe, world and its environment. Technology deals with numerous ways
and means of pressing science into the service of mankind, thus enhancing
and improving the quality of human life. Leamning of science in general
education up to secondary stage, therefore, needs to be replaced by learning
of science and technology involving a shift of focus and emphasis from
teaching the evolution or history of science to ils applications in view of the
strong organic linkages between the two, Scientific pursuits have primarily
attempted to comprehend the physical world and the technological initiatives
that have tended to manipulate and control the same. Science is universal,
and its principles and laws can be verified anywhere. Technology in this context
takes appropriate shapes, depending upon various factors including ec onomic,
geographical, social and political conditions. The twenty-first century citizens,
will have to acquire the basics of scientific and technological literacy. The
learners have to understand how basic scientific principles are applied in
finding solutions to problems in the field of agriculture, weather, energy, health
and nutrition, industry, defence, information processing and other arcas of
human concern. It would help them discover the relationship between science
and technology in these areas, besides acquiring problem-solving and decision-
making skills. o

Science should be treated as one ofthe curricular areas, that play & dems_we
role, in equipping the learner for understanding, interpreting and dEﬂI_iHE with,
various things and phenomena around him/her in a more scientific way.
Education in science should aim at developing well defined abilities in
cognitive, affective and psychomotor domains, such as spirit of inquiry,
creativity, objectivity, the courage to question and aesthetic sensibility.
Programmes in science education should be designed so as to enable the learner
to acquire problems solving and decision-making competencies, and to
discover the relationship of science with health, agriculture, industry and other
aspects of daily life.

Seience should help in reducing obscurantism and all sorts of prejudices
based on sex, caste, religion, language or regjon. Thus by emphasising a rational

* Couree: Mational Curriculum Framework for Séhool Education, 2000, NCERT, Mew Delhl,
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approach, science should help the development of a democratic, secular and
gocialist state.

All disciplines are now gradually becoming scientific. The method of
observation, of making symbolic, graphical or linguistic models, of designing
experiments, of applying reason as well as imagination, to draw conclusions
from data to formulate theories, the method of keeping an objective view
while theories are tested, is a method which pervades every discipline but
more rigorously so in the sciences. The facts of today may not be the facts of
tomorrow, and theories may also undergo change, but there can be no going
away from the method of science.

25.5 Methods of Teaching Integrated Science at Different Stages

Science operates through its processes. Consequently, teaching and learning
of science needs to be characterised by focussed emphasis on processes, i.e.
experimentation, taking observations, collection of data, classification,
analysis, making hypothesis, drawing inferences, and objectively arriving at
conclusions for discovering truths. The process skills so acquired would help
in developing attitudes and values that constitute the spirit of scientific temper,
Science can be learned better in familiar environments than in alien and
contrived situations.

An important purpose of science and technology teaching in general
education up to secondary stage, is to familiarise the learner with various
dimensions of scientific and technological literacy. These would include—
understanding the nature of science; ability to properly apply appropriate
scientific concepts and their technological applications; capacity to understand
values that underlie science and technology; willingness to understand and
appreciate the joint enterprise of science, technology and society, ability to
develop rich and satisfying views of the universe and to continue science and
technology education throughout life. This would involve the development
of certain manipulative skills which are required in day-to-day life situations,
In addition to the support available to develop these skills within and outside
the laboratories, it would be imperative to make use of tools of information
technology such as computers and multimedia packages.

Science and technology education should have something of value to
offer to all students. In the Indian context, it could be strongly pleaded that
rural and tribal oriented technology ought also be made an important part of
the educational package and its connectivity will have to be ensured. Science
must cut across traditional subject boundaries and open itself to issues such
as gender, culture, language. poverty, impairment, future occupation and
environment and observance of the small family norm. It is also necessary to
familiarise children with Indian traditions of scientific and technological
Jearning, and contributions of Indian scientists, both in the past and the present.
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The achievement of India in various fields through scientific and technological
enterprises, would develop and nurture self-confidence and self-assurance
amongst the learners. All these issues should become integral aspects of science
curriculum.

It is expected that a pupil studying science for ten years will acquire
observational and analytical skills for self-regulation, ability to use tools,
apparatus and equipment appropriate to his/her immediate and future needs;
ability to identify factors operating in his/her system and understand their
causal relationships; collect, classify, interpret data and make reasonable
inferences. He/she will also understand the basic scientific concepts, laws
and principles, and apply them in solving problems.

Thus, there are three aspects of the study of physical and natural
environment under science education, The pupil has firstly to learn about the
flora and fauna, natural resources, sources of energy, etc. Secondly, the learning
here should take place to a great extent, through the learner’s physical and
natural environment, implying thereby systematic observation and exploration
of the environment by applying scientific procedures of study. Thirdly, learning
should be for the physical and natural environment, meaning thereby that it
should be aimed at the development of a genuine concern, sensitivity and
ability necessary for the preservation and protection of physical and natural
resources. It is desirable at this point, to briefly deliberate upon the genesis of
science and technology education at different stages of education.

Pre-Primary Stage

Though pre-primary education does not aim at imparting formal instruction
in any of the school curricular areas, a number of activities like gardening,
water, play with different materials, maintaining pets, going on nature walks,
maintaining a science corner etc., provided at that stage, help in developing
science concepts related to plant and animal life, solids, liquids and gases,
temperature, light and sound, work and energy, chemical changes, eic. through
exploration, experimentation, assimilation and application.

Lower Primary Stage :

Scienee forms an integral part of learning at the primary stage, mainly in the
form of Environmental Studies. Essential]y’, it has to be learnt mainly thmugh
concrete situations related to immediate environment during the first two years.
The focus would be on sharpening senses of the learners and encouraging
them to discover, observe and explore their environment and surroundings.
This will lead ta enrichment of the experiences, mostly on their own, and
supplemented by the teacher. The experiences and activities can be gradually
structured during the remaining three years of primary education where
Environmental Studies is to be introduced. The focus would, however, remain
on objects, events, natural phenomena and learner’s environment. Children
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would continue to learn to observe, explore and identify occurrences in their
environment. This would also lead to stimulation of curiosity, which would
further lead to formulation of several questions in the mind of the learners,
Teacher could utilise this as a major input in the learning process by further
encouraging children to collect information and wherever possible, attempt
to classify the same. The process of searching for answers independently and
in groups, can begin at this stage. Skills of estimation and measurement can
also be attempted to be developed.

At the primary stage, science will form an integral part of Environmental
Studies. In Classes I and I1, a child learns mainly through concrete situations
mainly related to his immediate environment. The major thrust of science
education under environmental studies in Classes [ and 11, therefore, should
not be to impart information to the children, but to sharpen their senses, by
encouraging them to observe and explore their environment, and to enrich
their experiences related to different aspects of their immediate environment.
This should involve informal and unstructured reactions to their environment
which, during Classes [11 to V, should gradually be made more structured by
systematically exposing the children to a variety of objects, events and
phenomena in the environment. Thus, towards the later years of primary
education, the child should be helped to discover and understand scientific
facts, concepts, principles and processes underlying various phenomena around
them. In this process, the child should be encouraged to systematically observe
and explore things and occurrences in histher environment, formulate precise
questions related to them, record and classify the observations systematically,
collect information based on concrete experiences. analyse it and draw
conclusions, including those related to cause and effect relationships
discovered through simple experimental, acivities and demonstrations. S/he
should also be able to identify the resources in the locality and use them
properly. To make his/her observations precise, s/he must develop skills of
measuring length, area, volume, time, temperature, etc. Science education at
this stage should promote in children, attitudes and values |ike objectivity,
open mindedness, perseverance, precision, and concern for mainte nance and
improvement of environment,

Upper Primary Stage (Classes VI-VIIT)

Children at this stage begin to recognise the relationship of science and
technology with human enterprises, The process has to be further strengthened
and concretised. The learner is better equipped to understahd the processes
that underlie simple scientific activities, and to visualise their use in solving
problems and taking decisions. They also begin to appreciate the cause-effect
and structure-function relationships. Environment should continue to be a
major source of learning, and the students should try to understand the chan ges
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taking place all around. They would also gain an understanding of the living
world, balance in nature and the role of air, water and energy. Due emphasis
should be given to the conservation of natural resources. Elementary
understanding of some basic principles of science relating to matter, materials
and energy can be introduced at this stage. Familiarity with life processes,
health, nutrition and diseases, soils and agricultural practices and the
continuous process of adaptation for advancement, would also be included.

Instead of loading the students with scientific information, efforts should
be made to help them to learn key concepts which cut across different
disciplines of science. This would generate curiosity, and would enhance
awareness and understanding, The learner can also thus be encouraged to
improvise simple equipments and design experiments using local resources
to understand scientific concepts and seek explanation of some of the natural
phenomena. They can also be made aware of some of the local and global
concerns and the need to be constantly made aware of these, particularly m
areas like drinking water, environment, health, nutrition and family welfare
and others alongwith their direct and indirect linkages.

At the upper primary stage, the learner is expected to consolidate and
strengthen the abilities acquired at the primary stage. In addition, the
objective should be to develop an understanding of the nature of scientific
knowledge, and certain physical, chemical and biological principles and
their relationships and their operation in nature as well as in daily life. The
learner should be helped in developing the capability of using the processes
of science in solving problems, making decisions and furthering his own
understanding of the universe. The pupil should be enabled to develop skills
of manipulating simple science equipment and designing af sim!ﬂﬁ
experiments to seek explanations of natural phenomena. Science gducation
at this stage should help the learner to develop an understanding and
appreciation of the joint enterprises of science and technology, and the inter-
relationship of these with other facets ol society.

Secondary and Senior Secondary Stage

These stages are terminal after which a majority of the learners enter the
world of the work. Scientific attitudes and skills developed at this stage would
become foundations for further growth. They need to be exposed to the nature
and the structure of science, and the support it provides to the technological
developments. At this stage, learning of science would continue to be built
around natural and social elements of environment. Focus would continue to
be on understanding of concepts, of applications in the areas of matter and its
properties, energy, relationship of various physical processes and the
technological applications of principles of science. The biological sciences
will deal with living organisms, their organisation and life processes. An
integrated approach to science and technology leading to their application in
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areas like health and nutrition, industry, agriculture and animal husbandry
and allied areas, would establish linkages of science to societal aspirations.
Science, technology, society and environment would coalesce in teaching and
learning of science at this stage.

Practical activities incorporated in the educational programme to be
chosen should have relevance for future life; in terms of acquisition of skills
and values. The learners need to be encouraged to work, both individually as
well as in the groups. Critical, creative and generative thinking has to be
developed. Improvisation should be encouraged, but designing would also
need to be provided for, as a component in exploration. Flexibility in
experimentation too needs to be widely promoted. Teachers could help the
learners devise appropriate experimentation and activities within the school
and also outside school, involving immediate environment such as farms,
factories, industries and community.

The content of science should be organised on the basis of two guidelines,
namely, contemporary science and learning ability of the learner. It should
reflect that science is a continuing human endeavour, and that it is international
in character and method. The topics should be presented sequentially and
hierarchically on the basis of complexity, from concrete to abstract.

Science, by its very nature, should provide sufficient scope for directly
contributing to impartant core components and related values like equality of

sexes, protection of environment, observance and small family norm, and
inculeation of scientific temper.
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Teaching of Physics

26.1 The Concept of Physics

PSSC Physics in its introduction eites the example of the natural phenomenon
like lightening and thunder, the eclipses carlier thought to be the periods of
the illness of the sun. to state that “Physics enables us to answer such questions.
[t gives us the power to predict and design, to understand and to adventure
into the unknown. From what we learn in physics, new things are made. With
new answers in physics new questions are always arising. Many of these
questions would never have been asked of physics itself had not been put to
use,”

Subsequently the mathematical branch of physics called ‘mech anics’ was
developed for answering many unanswered questions like those about the
complex motions of the heavenly bodies. Physics continues to grow like a
building under construction enabling us to enlarge our horizons.

Physics uses mathematics as a tool which is clear and flexible as its eyes,
ears and hands. These both are now becoming more complex.

“Physics lies behind the gadgets that create new jobs and behind the new
problems every citizen has to face. In studying this srowing subject, one of
the most significant in the history of man, you will have a chance to nourish
that curiosity about the world which makes us humans so sharply different .
from other animals, It generates that wonderful feeling of wanting to know
which can be a deep satisfaction throughout a whole life time.”

The most significant of these tools are built into our own bodies called
senses, which help us collect information—sight, hearing, touch, smell and
taste. We all have however to train ourselves to use them.

The basic notions of physics comprise time and space and their combinations
in what we call motion and matter.

26.2 Instructional Objectives of Physics

I. To acquire the knowledge of terms, facts, concepts, definitions,
fundamental laws, principles and processes in the field of Physics.
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To develop an understanding of terms, facts, concepts, definitions,

fundamental laws, principles and processes in the field of Physics.

3. Toapply the knowledge and understanding of Physics in unfamiliar
situations. .

4. To develop skills related to (a) the practical aspects of handling
apparatus, recording observations and (b) drawing diagrams, graphs,
ElG.

5. Toappreciate the contributions of Physics to scientific and technological
developments and human happiness.

6. To develop interest in the world of Physical Sciences.

7. To develop scientific attitude through the study of Physical Sciences.

Objectives and their Specifications

26.2.1 Objective: To acquire the knowledge of terms, facts, concepis,
definitions, fundamental laws, principles and processes in the field of Physics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. recalls terms, facts, concepts etc. in Physics.
2. recognises terms, facts, concepts etc. in Physics.

26.2.2 Objective: To develop an understanding of terms, facis, concepis,

definitions, fundamental laws, principles and processes in the field of
Physics.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. gives illustrations of principles.

2. locates errors in the given statements, arrangements etc. and rectifies
the same.

sees relationship between cause and effect.

classifies data and phenomenon as per criteria,

translates verbal statements into symbolic ones and vice versa,
verifies facts, principles etc,

distinguishes between related concepts.

gives explanations of the familiar phenomenon.

solves numerical problems involving physical principles.

g h

26.2.3 Objective: To apply the knowledge and understanding of Physics in
unfamiliar situations.

Specifications of the Qbjeciive:
To demonstrate the achievement of the above objective, the pupil:
|. analyses the situation or the problem.
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0.

formulates hypotheses.

devises experiments to test hypotheses.

establishes relationship between cause and effect, the known and
the unknown.

makes certain predictions.

verifies predictions.

26.2.4 Objective: To develop skills related fo (a) the practical aspects of

handling apparatus, recording observations and (b) drawing diagrams,
graphs, efc.

Specifications of the Objective: _
To demonstrate the achievement of the above objective, the pupil:
A, Manipulative Skills

1.
2
3,
4,
3

6.

1.

8.
9.

checks the working condition of apparatus and equipment ht:t"m:e"use.
rectifies faults in apparatus if possible, under laboratory conditions.
sketches the arrangements of apparatus at the outset.

sets up the apparatus in a planned manner.

. uses equipments with the realisation of their limitations and with

autions. 1
Esgfﬁrsﬁ:mm readings accurately and systematically at appropriate
time.
performs experiments with reasonable speed, neatness and accuracy
following the stipulated steps in sequence.
improvises instruments for various purposes.
carries out simple original projects.

B. Drawing Skills

14).
11,
12.
13.
14.
15.

draws neat sketches and diagrams to scale.

draws diagrams according to the actual arrangement of the apparatus.
selects proper scales for graphs.

draws neat free-hand diagrams, graphs ete.

records and presents data in tables, charts, graphs etc,

lables the parts of a diagram accurately,

26.2.5 Objective: To appreciare the contributions of Physics fo scientific
and technological developments and human happiness,

Specifications of the {ijeﬂf'"-fe g |
To demonstrate the achievement of the above objective, the pupil:

1.

2,

follows and adjusts to the impact of Physics on society and the
individual. | T .
derives pleasure in understanding the scientific advances in
interplanetary travels, astronomy, electronics etc.
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realises that more inventions and discoveries are possible,

shows respect and admiration for the contributions of great
scientists.

manifests a spirit of scientific enquiry.

26.2.6 Objective: To develop interest in the world of Physical Seiences.

Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil:

R

puts questions in scientific discussions.

reads scientific literature and biographies of prominent scientists.
pursues scientific hobbies to utilise leisure.

takes part in science talks and debates voluntarily.

visits places of scientific interest on his own.

organises and actively participates in Science Club activities.
contributes articles on topics of scientific interest.

observes and studies natural and man-made surroundings keenly.

26.2.7 Objective: To develop a scientific attitude through the study of
physical sciences.

apecifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:
1.

RS

EY

i T

respects the teacher of Physics.
records and interprets his observations honestly.

. bases his judgment on verified facts and not just on opinion.

15 willing to consider new ideas and discoveries.

is prepared to reconsider his own judgement in the light of newly
available facts.

develops independent thinking.

. pursues his activities with precision and consistency, undaunted by

8.
9.

26.3 Methods of Teaching Physics

The nature of physics lends itself to a variety of instructional approaches.
The study of physics invariably leads to the demlﬂpmem of'a scientific attitude,
an interest in the environment and a critical observational eve.

Physics consists of both theory and practice and needs activities in the
classroom, the laboratory and the environment as such.,

Physics makes individuals feel indebted to scientists, discoverers,
inventors and technologists through the fruits of whose contributions our life

failures.
shows a spirit of team work, self-help and self-reliance.
realises the dangers in the misuse of scientific knowledge.
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has been made worthy of living in comfort. This realisation also evokes in
them an urge to explore and experiment for following the footprints of such
people.

Teaching of Physics, needs special settings, which have but to be made
available to the students by the teacher and the school. Concrete guidance
about handling the tools is also necessary for effectively utilising the
opportunities provided.

2603.1 Giving and Eveking Examples

The theory part of physics often proves to be difficult to the students. This is
because the fundamentals are often treated theoretically and these abound in
abstractions. The most important thing to be done by the teacher is to give as
many illustrations as possible from the practical applications of theory. The
students may then be evoked to give additional examples of the theoretical
phenomenon. They could even be encouraged to develop/coin hypothetical
situations for exemplifying the facts or phenomenon or theories,

The students ought to have adequate opportunities for consolidating 1!1&: ir
learning through activities like the detection and correction of errors in
experiments, setting up of apparatus, collection of necessary material f or
experimentation, A checklist for items to be observed is also a part of this
preparation.

26.3.2 Aiding Self-Drawn Conclusions

The students afier study and/or experimentation should also be encouraged to
identify and/or establish cause and effect and other relationships and to draw
their own conclusions for verifying the things leamt. This ought tt'{bl: done
through indirect help and guidance. These self-drawn inferences will be the
personal treasures of the students and impart to them a sense of sclf-assurance
and confidence in picking up other challenges.

26.3.3 Verification of Facts and Principles -

When the students acquire clarity about the aforesaid conclusions rmr:IatLed to
relationships they should be encouraged to develop distin guishmg‘ criteria for
purposes of classifying facts, terms, concepts, phenomenon. This could be
followed by exercises on translating symbols into verbal statements and vice
versa. Finally this could become a stepping stone for verifying facts and
principles,

26.3.4 Drawing and Verifying Self-drawn Conclusions

As students proceed with their studies and the consequent acqui_si_tinn of
competencies, further exercises could be given to analyse familiar and
unfamiliar problems and phenomenon enabling them to frame and verify
hypothesis on their own. On this basis they may be prompted to make some
predictions and even subsequently to verify the predictions they may
themselves made earlier.
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26.3.5 Acquiring Experimental Skills

Experimentation is the crux of leaming in Physics. It is, therefore, necessary
that the students learning Physics ought to acquire manipulative skills related
to the handling of apparatus on the basis of the knowledge of theory, The
students may first be given a demonstration supplemented by explanations.
The students may then draw a sketch of the arrangement of the apparatus for
the experiment, check the working condition of the apparatus, detect and
correct faults if necessary, set up the apparatus, conduct the experiment with
reasonable speed taking all the required steps and precautions, record the
fundings/readings, analyse them and derive inferences. Finally, the student
may move on to conceive, plan and execute, experiments on his own, as a
demonstration of the acquisition of knowledge, skills and motivation for further
adding to his knowledge.

26.3.6 Learning Drawing Skills

The students would, in the methodical process of learning would naturally as
a matter of necessity, learn to draw sketches and diagrams. He may also draw
graphs to scale as required. He may also acquire the skill of devising and
“developing tables, as per need for recording readings and data, labell ing
apparatus and other items in the sketches and diagrams would also need to be
done.

The students should thus be enabled to inculcate a spirit of enquiry, a
habit of carefully and critically examining different types of phenomenon, an
appreciation of the benefits of physics and above all a belief that more
discoveries and inventions are possible,

Apart from the above described content-specific methodologies, the
teachers could use any other conventional and unconventional ones described
earlier in the earlier section of the book.
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Teaching of Chemistry

27.1 The Concept of Chemistry

Chemistry is an experimental science, related to a wide variety of human
activities, Chemistry is concerned with the structure, properties, reactions
and energy effects associated with substances, Bio-chemistry and nuclear
chemistry are also its parts with Genetics and Bio-technology the latest
additions to its fold.

Chemistry has wider and varied applications in life. At the school stage
what is aimed at is only to provide glimpses of some of these and not a mastery
‘over them. :

Chemistry harmnesses observation as an important approach to learning
which implies sample sensory responses. Senses in subsequent advanc ed
operations are attempted to be augmented and sharpened through sophisticated
instruments. \

Observation instills concentration and both qualitative and quamitat‘fwa
observation are used in the study of Chemistry and its experimental pu "5‘1“:“'*
The quantitative observation is also often subjected to mathematical anaIy_sm
for discovering similarities and differences and for purposes of classification
of different facts and phenomenon.

As a part of the pursuits related to Chemistry both qualitative and
quantitative relationships are derived. These infact are the manifestations that
observations assume in a direct or an indirect manner. It is on the basis of such
evidences and inferences that these relationships are interpreted in terms of
significance and implications for drawing more meaning from observations.

Even observing such a simple thing as a lighted candle the students are
enabled to identify, the three zones of its flame—the innermost zone which is
dark consisting of unbumt hydro-carbons, the middle zone which is yellow in
colour and consists of solid carbon particles produced by incomplete
combustion of hydro-carbons and the ewiermest zone which is pale-blue

because the abundance of oxygen allows complete combustion of hydro-
carbons.
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27.2 Instructional Objectives of Chemistry

In the context of the above, the instructional objectives could be listed as
under:

1. Toacquire the knowledge of terms, concepts, processes, techniques
and principles relating to the subject of Chemistry.

2. Todevelop the ability to understand terms, concepts, facts, processes,
techniques and principles of Chemistry.

3. To develop the ability to apply the knowledge of concepts and
principles of Chemistry in new or unfamiliar situations,

4. To develop skills required in Chemistry, such as manipulative aLuIIs
in the proper handling of apparatus and chemicals,

3. To develop the power of appreciation of the achievements in
Chemistry and its role in nature and society.

0. To develop interest in pursuits related to Chemistry.

7. To develop a scientific attitude towards phenomenon related to
Chemistry.

Objectives and their Specifications

27.2.1 Objective: To acquire the knowledge of terms, concepts, processes,
techniques and principles relating to the subject of Chermisiry.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

I. recallsterms, concepts, facts, principles and processes in Chemistry..
2. recognises the terms, concepts etc, of Chemistry.

27.2.2 Objective: To develop the ability to understand terms, concepts, facts,
processes, technigiees and principles of Chemistry.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. illustrates terms, concepts and principles by citing examples.

2. expresses the same fact in different ways, by way of explanation,
3. locates errors in known situations and corrects them.

4. compares and confrasts, or finds similarities and dissimilarities
between related terms, concepts phenomenon ete.

classifies substances and facts,

discriminates between allied substances, concepts etc.

identifies relationships, performs simple chemical calculations by
substituting formulae.

extrapolates from known information.

9. translates symbolic statements into verbal statements and vice versa.

B b

oo
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27.2.3 Objective: To develop the ability to apply the knowledge of concepis
and principles of Chemistry in new or unfomiliar situations.

specifications of the Objective:
To demonstrate the achievemnent of the above objective, the pupil:

1. analyses situations and problems.

2. formulates hypotheses on the basis of observations of given data.

3. selects appropriate methods and materials for testing a hypothesis.

4. establizhes relationships for solving numerical problems involving
novel situations.

5. gives reasons for happenings, reactions etc.

6. draws inferences, conclusions and generalisations.

7. predicts results on the basis of known facts.

27.2.4 Objective: To develop skiils required in Chemisiry such as manipulative
skifls in the proper handling of apparatus and chemicals.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

fits up apparatus for different experiments,

cleans the apparatus.

puts articles in proper order and place.

measures volume, weight and temperature etc. accurately.

follows the correct sequence in performing experiments.

takes necessary precautions.

draws neat and proportionate diagrams.

. develops the power of ob servation, and records relevant data
accurately and systematically on the spot.

9. makes graphs, charts and such other material from given data.

e

27.2.5 Objective: To develop the power of appreciation of the developments
in Chemistry and its role in nature and sociely.

Specifications of the Objective:
To demonstrate the achievement of the above abjective, the pupil:

1. shows thrill and excitement at the discoveries in Chemistry and
chemical processes occurring in nature.

3. feels satisfaction in collecting and exhibiting pictures of renowned
chemists, chemical activities and cuttings about developments In
Chemistry.

3. enjoys spectacularand colourful experiments such as colour changes,

crystal development etc. . ) ‘
4. shows thrill and excitement in declaring his own experimental

achievements, as well as those of others,



266 Curriculum and Methods of Teaching

5. reads with interest about the achievements and sacrifices of great
chemists.

27.2.6 Objective: Ta develap interest in chemical pursuirs.

specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. collects specimens of materials such as minerals.

2. reads with satisfaction, allied literature from books and journals on
his own.

3. performs experiments in his spare time.

4. engages himself in Chemistry related hobbies for utilising leisure.

5. visits places of interest in the area of Chemistry such as factories,
science clubs, museums, exhibitions, etc.

6. voluntarily takes part in debates, lectures, paper readings, etc. on
topics of Chemistry.

27.2.7 Objective: To develop a scientific attitude towards phenomenon
related to Clhemistry. |

spectfications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

. does not accept or reject anything without valid reasons.
adisplays keen desire to know how and why of anything that happens.
is prepared to face hazards in his investigations.

admits his mistakes unhesitatingly.

suspends judgement till it is repeatedly confirmed,

Is unbiased in his approach to problems.

does not ignore any detail even if it is of no direct relevance to the -
waork in hand.

8. reports the results faithfully,

=5 LA B ) k) e

27.3 The Focus in the Teaching of Chemistry

The variety of themes with striking differences call for some pin pointed
specificity about suggestions for teaching them and this is what is attem pted
in respect ofthe main of them. The idea source consulted in the present regard
is the Teachers Guide for Chemistry prepared by the Chemical Education
Material Study of the United States of America, the Indian edition of which
was published by the National Council of Educational Research and Trainin Z,
New Delhi in 1964,

Students of Chemistry ought to be provided with support by way of
guidance on theory consisting of fundamental concepts to be developed and
utilised. It is also advisable that concepts in descriptive Chemistry are used
repeatedly so that they get internalised and can be subsequently used in a
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casual manner for proceeding on, to more complex ideas. Questions posed to
students should stimulate thinking and not assigned merely as written work.
All these tasks should be appended by sugpestions for further work.

After such a theoretical orientation the students be led to the laboratory
to verify the ideas 1o whatever extent that may be possible, The point desired
to be made is that practical work in the laboratory ought to go on side-by-side
with theoretical discussions and not one after the other. While being sent to
the laboratory, students ought to be acquainted about the precautions related
to the dangers of mishandling even common chemicals and equipment. Some
of the main of these could be:

. Undertake a thorough theoretical and practical preparation for the
experiment and follow all precautions.

Not to touch chemicals with hand unless directed.

Wash away any spilled chemical.

Never taste a chemical.

Double check the label on the bottle,

Wear popgles/apron/cloves while doing experiments whenever advised.
Do not put back unused chemicals into the bottles.

Report the minutest of accidents.

Wash hands before leaving the laboratory.

NOHEE D e LA R Lk

Some suggestions, for tackling some specific topics in Chemistry are
being listed below by way of examples: _

Use structural information and molecular models for introducing major

topics, like:

e liguid vapour equilibrium

® properties of solutions

® the electrical nature of water

® kinds of solids

While taking up the structure of the atoms and the periodic table introduce:
e Alkalies

e Halogens

® Hydrogen a family by itself

® The third row elements

While dealing with energy effects and chemical reaction introduce ideas
like:

@ energy changes are integral part of chemical reactions,

® discovery of the additive relation and its substantiation.

In teaching chemical reactions focus on:

e the different rates at which reactions oceur.
® the role of catalysts in changing reaction rates.
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While dealing with equilibrium chemical reactions focus on:

e dynamic nature of chemical reactions.
e factors determining chemical equilibrium.

While dealing with solubility equilibrium do discuss:

® individual character of 1ons
e application of equilibrium law to practical problems.

When taking up acids and bases discuss:

e equilibrium as applied to acids and bases.

® equilibrium constant as a qualitative measure in the treatment of acid
strength,

While dealing with Oxidation-Reduction reactions take up:

e definitions of oxidation, reduction, anion, cation, anode, cathode.
e difference between the convention model and experimental fact.

When dealing with electrons and the periodic table take up:

® explanation of the periodic table in terms of hydrogen atom spectrum.
® clectrons confizuration of atom.
® chemical trends in the periodic table.

While discussing molecules in the gas phase do take up:

chemical bonding

stability of molecules as compared 1o atom
possible number of bonds in the first three rows
bond angles displayed by a given atom

possibility of a polar character between two atoms
symmetry and zero electric dipole

formation of multiple bonds

When teaching bonding in solids and liquids do not miss to discuss:
e molecular solids, network solids as bases for—

=

» valence orbital occupancy

.

¥ lonisation energy

a

» electron sharing by nuclei

While dealing with the Chemistry of carbon compounds it is enriching to
take up:

® inorganic compounds as chemistry deals more with ionic substances
than with non-ionised compounds

® number of carbon compounds is enermous and their behaviour is
different from inorganic compounds

While dealing with Halogens, highlight:

@ cimilarities and differences displayed by these elements
& shift from principles to descriptive facets of chemistry
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While teaching alkaline earths:
e integrate the things learnt for still different groups of elements

While dealing with Bio-chemistry which is often taken to be mystical
and beyvond mathematical models to capture, highlight:

® how maolecular composition and reaction energy effects and how
molecular structure finds applications in bio-chemical substances.

While dealing with the Chemistry ofthe earth planets and stars do highlight
that:

e planetary chemistry and geo-chemistry undergo only a very slow
snail pace process spread over millions of years

The above description has been specially included in the present
discussion because the prescribed syllabi sometimes do not include them and
the teachers while teaching different themes (religiously following the syllabus)
miss valuable opportunities of introducing themes quite early at some points,
which may otherwise take much longer and may not also be that easy at that
stage.

27.4 Methods of Teaching Chemistry

So far the methods of teaching are concerned those related to Chemistry are
almost the same as in other science subjects viz.:

@ discussion

demonstration

experimentation/exploration

analysis of results

verification of hypotheses

mathematical calculation and derivation of conelusions.

The contents of the whole section on conventional and unconventional
methodologies of teaching and learning could be selected and used as per
need.
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Teaching of Biology

28.1 The Nature of Biology

The origin of Biology is usually traced to ancient Greece, though paintings
and sculptures of animals existed even earlier. Human need for food led man
to discover edible plants and to hunt animals.

In the present times we find many subjects which have links and/or origing
in Biology like Anatomy, Physiology, Ecology, Entomology, Malacology,
Virclogy, Genetics, Cellular Biology, Pathelogy, Space Biology, Radiation
Biology etc. ctc. These manifestations by themselves easily give the idea of
the vastness of the subject of Biology.

Some of the modern day applications of Biology. in medicine, agriculture,
horticulture entomology, eugenics, reflect the need-based characteristic of
biology. These branches have indeed tended to link ancient and modem biology.

_ Biology has also developed and evolved through biglogical iechnm’ugr_p
like the inventions of the microscope. The links established with Physics and
Chemistry are also examples of such an evolution where Biology often merpes
with these subjects,

Biology is the science of life which enables us to travel in the domains of
living organisms. It has grown out of its narrow concept as a handmaid of
Physics and Chemistry to become an independent discipline only during th;:
later part of the twenticth century,

The book Preparation and Evaluation of Textbooks in Ein]ug}-‘.brﬂught
out by the National Council of Educational Research and Training, New Delhi
in 1972 has given special significance of Biology which is a useful back-
ground to the teaching and learning of Biology. These aspects are summarised
hereunder.

Biology attempts to explain the social behaviour of man in two ways.
Firstly, man is enabled to understand himself better as a biological organism
and secondfy, it helps man to appreciate being a part of a social organism like
other plants and animals. He is also a part of the social milieu continuousiy
adjusting to the needs of the community. -
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Biology is also directly related to human needs of food clothing and shelter
and also provides solution to human problems of health, conservation of life,
population control ete.

Biology is also a means to understanding and controlling life with Biology,
Zoology and Human Physiology as its manifestations. It helps to explain not
only various forms of life but also their relationship with one another. It also
helps to clarify how the natural phenomenon could be exploited for human
advantage like evolving high yielding crops, improved varieties of fruits and
vegetables, better breed of cattle, preventive and curative measures for diseases
and so on. Biology also explains the development of complex breeds of plants
as also human beings from simple organisms like microbes. The above are
just a few examples to present the idea of the Biological control of life in its
various aspects.

Biology is also free of dogmas—All issues in Biology never stand fully
resolved, Its conclusions are not unalterable truths or absolute truths. They
are only temporary truths and liable to change. Biology admits open
mindedness and a suspended judgement. Richard 8. Young in his book *Extra
Terrestrial Biology' (Holt Renchart and Winston, Inc. 1966) states that
“Biology is the only natural science which has no universal laws and
principles.t’ :

Biology enables us to understand curselves into our hinlogical
environmeni—Man can be understood more accurately by the study of other
living orsanisms. It shakes ourselves free from isolationism. We have the
paradox of man APART from nature and man as PART of nature. Man as a
part of nature also distinguishes himself from the other elements of nature on
the basis of his uniqueness. He is a part of the web of knowledge and can be
understood only as a part of this web. ‘ ;

Biology is also a correlational science—Different sciences in valve
observation and speculation followed by data collection, comparison and
correlation. Biological sciences are characterised by procedures of c:::rrfc]anmw
sciences with a thrust towards exact or theoretical sciences Biolo gy 15 amore
descriptive or correlative science, than an exact science hccaum‘: its general
statements do not consist of any theoretical system of explanations but are
inductive generalisations. m

Biolo g}r has evalved into an investigation of the dynamics of living systems
through different lavels of organisation molecule, organelle, cell, organ,
individual, population and biome. with molecular level as its base, Biology
exhibits a hierarchy in its composition, leading to more and more mmpl??i
levels in the form of an inverted pyramid. The comparatively recent shift
from descriptive to experimental stage in Biology has also now come to be
reflected in the instructional material in Biology.
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Biology is also an empirical Science which attempts to explain biplogical
phenomenon on the basis of observations and experiments. It aims at
discovering truths and motivating those that pursue its study for seeking them.
Biology seeks to find evidences about living organisms by using the scientific
method of enquiry. These facts represent the process and product of the
investigations. Spirit of enquiry and the method of enquiry are the two basic
sources of getting knowledge of Biology.

Product and process are both integral 1o Biology—The product aspect
consists of facts, terms, principles. The process represents the ways in which
biologists work—defining a problem locating and analysing information,
formulating, experimenting and observing to verify the hypothesis Biology
also concerns itself with the manner in which students, teachers and researchers
react to different situations which in fact is a matter of scientific attitudes like
those of objectivity, open mindedness intellectual honesty, curiosity etc,

The methods of Biology do not display absolute congruency with those
of other sciences, as scientific methods cannot help us in making value
judgements. Itis not a normative subject as it cannot give any idea of what is
good and what is bad.

Scientific method cannot also reveal purposes or reflect human values.
But the future of Biology, however, depends on the bed rock of the scientific
method rather than values. It also leans heavily on scientific tools in modermn
themes for enriching itself, ;

New disciplinary manifestations of Biology which were not known earlier
have come to be known now. Enzymology, bio-chemistry and immunology are
examples. Certain other subjects which revealed themselves when molecular
researches were made are Cell Biology, Plant Physiology and Animal Physio logy.
Investigations at the level of the cells also gave rise to disciplines like protozology
microbiology and bacteriology. Investigations at the level of organ led to
disciplines like analogy and histology. Investigations at the species level led to
the emergence of subjects like Evolution and Paleontology, When investizations
at the level of community were made, disciplines like ecology, population
genetics, epidemiology came into prominence.

28.2 Instructional Objectives of Biology

In the context of the above, the instructional objectives of Biology could be
listed as under :

l. To acquire the knowledge of biological terms, facts, concepts,
principles, formulae etc.

2. To develop an understanding of biological terms, facts, concepts,
principles, processes etc.

3. To develop the ability to apply the knowledge of Biology in
unfamiliar situations.
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4. To develop experimental skills required in Biology practicals.

To develop the ability to appreciate biological phenomena in nature,

and the contribution of Biology to human welfare.

6. To develop interest in plants and animals and in their respective
environments,

7. To develop scientific attitudes towards biological phenomena.

Ly

Objectives and their Specifications

28.2.1 Objective: To acquire the knowledge of biological terms, facts,
concepts, principles, formulae etc.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:
1. recalls biological terms, facts, concepts, principles and processes.

2. recognises biological terms, facts, concepts, specimens, principles
and apparatus.

28.2.2 Objective: To develop an understanding of biological terms, facts,
concepis, principles, processes elc.

Specifications of the Objective:
Ta demonstrate the achievement of the above objective, the pupil:
1. translates tables, floral diagrams, floral formulae etc. from one form
of presentation to another.
interprets charts, graphs, data, etc.
illustrates given biological phenomenon,
detects errors in faulty statements, diagrams, and rectifies them.
identifies relationship between various facts, concepls, processes

Elc.,

6. compares biological facts, concepts, processes etc.

7. discriminates between closely related concepts, principles, processes,
etc.

8. explains biological concepts, principles, processes elc.

hos W

28.2.3 Objective: To develop the ability to apply the knowledge of Biology
in unfamiliar situations.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

|. analyses the given daia or the problems.

2. sifts the relevant data for the purpose.

3. makes hypothesis, based on observations and/or given data.

4. selects appropriate methods and materials for a given purpose.
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establishes relationship between cause and effect.
explains biological phenomenon with reasons.

draws inferences and conclusions from the observed facts.
predicts biological phenomenon from the given data.

28.2.4 Objective: To develop the experimental skills required in Biology
Practicals,

Specifications of the Objective:

1.

To demonstrate the achievement of the above objective, the pupil in
regard to: Manipulative Skills ;

1.1 arranges apparatus systematically.

1.2 handles apparatus and instruments properly,

1.3 maintains the apparatus and instruments in order,

1.4 improvises apparatus and models.

1.5 manipulates apparatus and instruments at reasonable speed.

. To demonstrate the achievement of the above objective, the pupil in

regard to: Dissection Skills :

2.1 selects appropriate specimens for the given purpose.

2.2 kills the animal by using appropriate methods,

2.3 places the specimen in the right perspective.

2.4 fixes up the specimen properly for dissection,

2.5 handles the instruments with precision to dissect the specimen,

2.6 ‘exposes the desired parts properly without damages.

2.7 displays the required parts of the specimen by flag labels,

2.8 separates and removes the desired parts of the specimen for
detailed examination without any damage.

. To demonstrate the achievement of the above objective, the pupil in

regard to: Observational Skills

3.1 notices the relevant details in the specimen carefully.

3.2 reads the instruments correctly,

3.3 discriminates between closely related structures, parts,
. phenomena and specimens accurately,

3.4 locates the desired parts exactly.

3.5 detects errors in the experimental set-up and procedures.

To demonstrate the achievement of the above objective, the pupil in
regard to: Drawing Skills ;

4.1 represents the desired parts and structures faithfully.
4.2 makes diagrams with a sense of proportion.

4.3 labels diagrams neatly, methodically and eorrectly,
4.4 draws sketches and diagrams at a reasonable speed.
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5.

To demonstrate the achievement of the above objective, the pupil in
regard to: Collecting, Mounting and Preserving Skills :

5.1 locates the right habitat for a particular specimen.

5.2 selects the appropriate instruments for collection of specimens.
5.3 gathers the required specimens at the appropriate time.

5.4 uses the relevant material to count the specimens.

5.5 selects the proper method of preservation.

5.6 usesthe appropriate preservatives for different specimens.
5.7 arranges the material in systematic order.

. To demonstrate the achievement of the abave objective, the pupil in

regard to: Skills in Locating Biological Information :

6.1 taps different sources of biological information carefully.

6.2 uses the index card in the library properly to get the desired
information.

6.3 studies the table of contents and index correctly to locate and
collect the required information.

6.4 sifts the relevant material for the purpose efficiently.

6.5 accurately refers to the relevant bibliographies for farther
reading.

28.2.5 Objective: To develop the ability to appreciate biological phenommena
in nature, and the contribution of Bielogy to human welfare,

Specifications of the Objective: ‘
Ta demonstrate the achievement of the above objective, the pupil:

1.
2.

3

understands the impact of Biology in daily life.

uses scientific methods in solving biological problems.

realises the need for investigation of biological problems through
cooperative and selfless efforts for tackling the pr:::-b1erns. i
signifies the role of the tools of Biology in unfolding the mysterics
of science, :

admires life and work of biologists.

explains interdependence of organism and environments and among
organisms themselves. T
expresses thrill, joy and excitement at new achievements in Biology,
and shares the same with others.

28.2.6 Objective: To develop interest in planis and animals and in their
respective environments.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

collects, mounts and preserves plants and animals on his own.
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enjoys observing the behaviour of plants and animals.

participates in the activities of the Biology Club voluntarily.
contributes biological material for school and other magazines
voluntarily.

reads extra books and journals on Biology and biographies of
biologists.

visits botanical gardens, zoos, museums and forests on his own for
geiting additional information about plants and animals.
improvises biological apparatus and models in spare time.

28.2.7 Objective: To develop scientific attitudes towards biological
phenomena.

Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil:

il
2.
=

4.
3.

6.
7.

shows inquisitiveness about knowing biological phenomena.
shows willingness to consider new interpretation of biological data.
develops intellectual honesty in expressing and recording biological
data.

believes in cause and effect relationship in biological data.

does not accept or reject views and conclusions without valid reasons
or verification.

suspends judgement in the absence of proper and adequate evidence,
shows perseverance in accomplishing various biological tasks.

28.3 Methods of Teaching Biology

The content of a subject becomes the basic subject-matter of teaching.
JJ. Schwals in his book *Biology Teachers Handbook' (John Wiley and Sons
Inc., Mew York, 1963, pp. 30-42) has indicated some themes which ought to
be emphasised in the teaching of Biology at the upper primary and the
secondary stages. The titles of these are reproduced below:

Change of living things through time
Conversely of type and unity of pattern

Genetic continuity of life

The complementarity of organism and environment
Biological roots of behaviour

Complementarity of structure and function
Regulation of homeostasis

Science as enquiry

The history of Biological concepts

While the structure of the subject, the conceptual framework and the
entire gamut of Being-Becoming-Behaviour are no doubt important, the learner
holds the supreme and the central position in the game of education.
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The child comes to school with a specific background in the family and
the neighbourhood, possesses a set of abilities, skills, interests and aptitudes
which make him a unique individual. Thus even when a class is exposed to
the same learning experience, each student comes to be a unigue learner.

Objectives of teaching in this context do not have any status of their own,
They give out to each individual learner a different implication about what he
would be as compared to what he is, as a result of the learning intake. The
learning process in fact sets in an evolutionary trend in the learner enhancing
his competencies and capacity as a learner.

Science as a whole including Biology, involves not only acquisition of
abilitics and proficiencies but also of the methods and attitudes scientists use
for gaining new knowledge. These aspects are designated as the product and
process of learning. The product basically consists of facts, figures, principles.
The process relates to scientific methods and the applications of the different
disciplines for improving our lives.

Biologists in different situations do different things observing a flower
and an animal grow. Some processes and skills involved in such exercises
could be listed as under:

Observation Experimentation
Classification Analysis and interpretation
Measurement Prediction

Communication

The teacher's role in this context is that of a manager of learning
operations. The enquiry oriented activities presented should be interesting
yetchallenging.

In the first orientation of the leaming situation, the teacher is the focus of
all the activities like dispensing of factual information, EHPIE'“E““_:'“s
demonstration etc. Pupil’s activities take the form of group work with specific
tasks/inquiries/investigation, assigned by the teachers who offer guidance and
assistance through their interventions where necessary or where requested. The
teacher then coordinates the work of the different groups. Pupils ml.}ld then in
the next stage be encouraged to work independently on different assignments.

In the above sequence the teacher is busy in the beginning explaining
and demonstrating, then he becomes comparatively free observing and guiding
the groups or individuals. The individually pursued activities offer an
opportunity for knowing about the depth and dimensions of the acquisitions
of students in terms of knowledge and skills. Ev aluation at this juncture helps
in validating the effectiveness of the instructional inputs and methodology
through regular feedback.

Willard J. Jacobson in his book “The New Elementary School Science”
lists four goals of learning as:

® The building of a world view
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e. The understanding of the conceptual structure
@ The skills in using key processes
@ The appreciation of the benefits of science

Jacobson has also enunciated the following devices for keeping a record
of the progress made by students in respect of their growth:

e Anecdotal Records
Observational check-lists

Writings of students
Reactions to demonstrations and experiments

Number and kind of questions asked by stndents
Tests

All these are, however, to be used for further improving the competencies
of students and the pace of their learning.

18.4 The Focal Points in Teaching of Biology

The teacher of Biology apart from developing functional understanding of
the subject in the students should also: Firstly attempt to develop scientific
attitudes among pupils. Secondly the students should not only get an idea of
the product of Biology but also its processes. Thirdly while giving an idea
about the tools and techniques of Biology, the corresponding method, normally
used by biologists for purposes of investigations ought to be highlighted.
fourthly the social aspects of Biology about how it helps as a socialising
agent in developing certain attitudinal values and how the impact of Biology
has changed our daily lives, ought to be brought to the forefront, Fifthly the
idea of conceptual schemes of Biology is also essential to be imparted for
giving an idea about the gestalt of the subject. Sixtfily an objective presentation
of facts is essential for establishing the basis for understanding the biological
problems related to human welfare and well-being,

28.5 Realising the Objectives of Teaching Biology

It is not just desirable but imperative that all the objectives of teaching Biclogy
are kept in mind while treating different themes. The following could be
specially mentioned in this regard as the action points for the teacher.

Develop a functional understanding of biological concepts—To build
the desired concepts, learning the operational meaning of technical terms with
exactness and acquaintance with reliable sources of information are necessary
for developing functional understanding for which concrete efforts deserve
to be made.

Develop problem solving skills in Biology—In this context the problems
posed should be real for which no textbook answers may be immediately
available. The students may be required, for example, to draw inferences and
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generalisations. The leamer should be put in such a situation as requires him
to apply the generalisation drawn, to an unfamiliar unique situation. The
situations so posed may lead to a number of problems out of which the pupils
may be made to sense the significant ones, isolate the major idea, recognise
valid evidences, formulate tentative hypothesis, test hypothesis and draw
conclusions. Adoption of a complete sequence may not be necessary as there
abilities cannot be developed independently.

Develop appreciation for Bislogical phenomenon—This aspect 15 often
neglected. In this context emphasis may be laid on things like the pote ntial of
Biology in providing food, shelter and clothing to human beings, its
significance in conserving life, place of man in biological environments
application of biology in raising the standards of living, adventures of biologists
and the like, ought to be highlighted.

Develop interest in Biology—Development of interests is both a means
and ends. The ends may create motivations for deep and abiding interest.
Means act as a vehicle for understanding. The applications of biological
principles in daily life and in understanding and solving problems related to
life ought to be focussed upon.

Develop scientific attitudes towards biological phenomenon—The study
of Biology should enable the studeits to inculeate open-mindedness, intellectual
honesty, suspended judgement, freedom from bias and an understanding and
appreciation of cause and effect relationships. Quoting research findin gs for
dispelling superstition and unfounded beliefs, highlighting inadequacies -:'IF
data and limitations of conclusions, could be some concrefe sugoestions in
this regard. ey

Psychology of Learning to be the Basis for Teaching—EfTorts In this
regard should be made to present the numerous facts and phenomenon relaed
to Biclogy in a condensed form, in the name of coneepts and prlmmples.
Paychologically sound and appropriate conditions that fi acilitate leaming ought
to be created. Some hints in this regard are being listed below: .

Provide subject matter for which the learner is ready for disallowing any
dissatisfaction or frustration, This will be dependent on the maturity level of
the student and for being satisfying, it will also need to be founded on previous
knowledge.

Sensory contact, contrived material and oral or printed wor ds are the
three main toals leading to learning.

We should also proceed from simple to complex. Grading of E'{“EU}"TE
and their proper placement is essential for the purpose. The sophistication
needed for different classes ought also to be kept in mind in this regard.

Mativate students o promote learning—Motivation is the soul of learning.
Motivation of pupils is Trapped when the presentation is meaningful to them.
Students ought, therefore, be first exposed to familiar material before
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proceeding on to unfamiliar material. Academic and experiential background
are therefore essential foundations for building the instructional structure upon,
at each stage.

Furthermore the presentation of functional aspects should precede the
structural aspects. When functions are understood, it is easier for the students
to reconstruct the forgotten structures in relation to different functions,

Specific information should be preceded by inclusive principles. This
helps in anchoring the more easily forgettable specifies, which in turn are
again subsumed under the major concepts and generalisations.

It also needs to be remembered that things learnt last longer if there is
reinforcement through recurrent experiences.

Furthermore pupils are more interested in observing and understanding
facts rather than accepting generalisations to begin with. The axiom
‘observation to reasoning’ can therefore be applied with profit.

Learning of a more permanent nature is also more easily transferred to
more complex and more varied new situations. Transfer of learning is also
then faster and more effective. These aspects do need to be taken care of.

28.6 Ensuring Effective Communication of Subject-Matter

Verbal communications are effective if the learner comprehends them. The ease
and economy, with which the instructional material is comprehended by the
learmer determines the degree of appropriateness of the verbal communication,

Use of appropriate mode of communication—Different modes of
communication are applicable in different types of content, depending upon
their suitability in a particular context.

Description, narration, explanation are the main modes, but their choice
in different situations has to be apt and appropriate—a decision which the
teacher can best make in respect of his familiarity with the group/class he
may be teaching.

Use of technical terminology of biological science—Use of appropriate
terms is essential for explaining biological phenomenon. Whenever new terms
are introduced they must be appropriately explained with concrete examples
as far as possible. Precaution of course, is to be taken for not using technical
terminology indiscriminately as that confuses students,

Be consistent in making presentations—This enhances the acceptance of
the presentation by the students due to familiarity and also helps in better
consolidation of the context.

Assure coherence—Proper sequencing is the key to leamning and this ought
to be maintained. .

Prompt response to classifications sought—The teacher should ask
students to ask quéstions whenever they occur to them so as to nip confusions
in the bud.
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28.7 Use Appropriate Hlustrations Appropriately

Some basic principles and pre-requisites to be followed in using appropriate
illustrations in an appropriate manner by the teacher are as under:

® to determine in advance where to use illustrations and design them.

® to determine the suitability of different forms of illustrations,
diagrams, graphs, pictures, photographs etc.

@ 1o identify the specific purpose for which the illustration is to be
used—~for explaining a concept, for describing a biological fact, for
interpreting a particular biological phenomenon or for purposes of
drawing generalisation. Such a clarity will enable the teacher to design
and/or use suitable illustrations.

In fact, illustrations are the soul of subjects like Biology and Geography
and ought to be abundantly used for leading teaching to leaming.
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Teaching of Home Science

The original concept of Home Science has of late undergone an
unprecedented change with each of its aspects having acquired a
professional connotation driven towards commercialisation,

29.1 The Scope of Home Science

Rajammal P. Devadas enunciates the scope and contributions of the different

components of Home Science. An adapted version of the same is presented
hereunder.

It the area of spiritnal values
Pupils studying Home Science will be:

1. performing fundamental duties enshrined in the constitution

2. contributing their best willingly and happily for national progress.
3. living in harmony with all people.

4, developing community spirit and eagerness to do social service.

5. leading an orderly and disciplined life.

In the area of child care and development

Home Science alerts pupils to the importance of keeping children healthy,
happy and secure by:

1. taking care of younger children in the home when their mothers are
away,

helping children develop self-reliance.

keeping children constructively occupied when their parents are busy.
helping in créches established for working women.

helping in Balwadis.

et

In the area of food and nutrition

Home Science education ¢an help pupils to produce more food and utilise
food effectively by:

1. understanding the principles of nutrition and good eating habits, so
that optimum health and growth is achieved.
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selection and use of protective foods which are rich in nutrients,
and at the same time in expensive for being within reach of all, such
as leafy green vegetables, high lysine maize, ragi and many others.
This will ensure good health with no additional expenditure on tonics
and drugs.

use of inexpensive food supplements.

. use of proper methods of cooking, which conserve the nutrition valug

of food.
sensitivity to over-eating and thus promote better health.

. using every centimeter of space available, for raising kitchen gardens

to help increase food production.
propagating the principles of good nutrition in the community.
evaluation of food habits born out of traditional practices.

In the area of home management

Home Science helps pupils recognise how good management in the

home, making full use of their resources and abilities can be valuable for the
nation by:

2

spending every paisa wisely.

. teaching that saving is investment for future spending, and therefore

should be voluntary and spontaneous.

. spending time fruitfully so that maximum work can be accomplished

in minimuom time,

. spending time productively.
. using time efficiently to release adults from their household

responsibilities for more urgent and fruitful tasks.

. spending energy profitably.

taking care of personal property as well as school’s property to save
expenditure on repair and replacements.

investing time and effort for social service activities.

praclising economy in the use of electricity and other fuels, water
and other utilities.

In the area of housing

Home Science impresses upon pupils the relation between adequate housing
to good health and comfort by,

iy e

understanding the requirements of good housing.
maintaining ¢leanliness in the house and surroundings.

. avoiding accumulating unnecessary articles in the house and

surroundings.
avoiding extravagance in the use of space,
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In the area of textiles and clothing
Home Science helps pupils in understanding the principles and practices
important in the selection, care and repair of textiles and clothing by:

I, having the minimum amount of comfortable essential clothing,
regardless of fashions and notions.

washing clothes properly.

making clothes attractive.

storing clothes so that they give full service.

5. mending clothes promptly to extend their usefulness.

B L b

Integrating influence of Home Science

Consideration of various aspects of Home Science emphasises how closely
they need to be interrelated to help pupils with their home and family problems.
For example, providing food for the family is not just a problem of food and
nutrition, but also involves problems of child development in regard to children.
In the same way, other family problems cut across several areas of Home Science.

Family living has spiritual, physiological and psychological dimensions.
Harmony, comfort, health, economy, beauty and conveniences contribute to
the wellbeing of the family. The study of Home Science has, therefore, a wide
appeal to pupils who are the future parents, citizens and leaders. It is necessary
to include Home Science as one of the core subjects in schools for both boys
and girls.

Teachers of Home Science face tremendous challenges as they attempt
to develop the kinds of programmes that will meet the needs of their pupils.
Theirs is the most rewarding vocation, since they assist pupils to cope with,
and meet the demands of home and family living today.

29.2 Instructional Objectives of Home Scicnee

In the context of the above the instructional objectives of Home Science could
be stated as under: '

|. Toacquire the knowledge of terms, facts, concepts and principles
required for setting up and managing better homes, providing good
health and convenience at minimum expense.

2. Todevelop an understanding of:

2.1 the principles and procedures of setting the home better.

2.2 the factors and principles that provide good health.

2.3 the principles for convenient arrangement for providing comfort.

2.4 intelligent use of money to provide necessitics and comforts.

Toapply knowledge and understanding of the principles for carrying

out the following tasks within ones budget:

3.1 selecting a proper house.

3.2 setting up the home conveniently.

fad
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3.3 providing balanced food for the members of the family and
3.4 providing suitable clothing,
4. To acquire the competencies related to:

4.1 the setting up of rooms attractively and conveniently for
providing comfort.

4.2 preparing menus and cooking the food for the family.

4.3 repairing and stitching clothes for the family.

4.4 taking care of the health of the members of the family.

4.5 purchasing goods and dealing with monetary transactions
according to needs and budget, and

4.6 maintaining necessary records,

5. Todevelop interest in hobbies for fruitfully and pleasurably spending
leisure time.

6. To develop scientific attitudes towards health, hygiene and food-
habits by working towards the removal of superstitions and undesirable
customs. :

7. To develop the ability to appreciate beauty in interior and exterior
decoration, colour schemes, presentation serving of food, designs
of garments and designs of furniture and equipments.

Objectives and their Specifications

29.2.1 Objective: To acquire the knowledge of terms, facis, concepts and
principles required for setting up and managing better iomes, providing
good lrealtl and convenience at minimum expense.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

|. recalls necessary information.
2. recognises needs of different categories of people.

29.2.2 Objective: To develop an understanding of () the principles and
procedures of setting up the home better, (b) the factors and principles that
provide pood health, (¢) the principles for convenient arrangement _ff?"
providing comfort and (d) an intelligent use af money fo provide necessiies
and conforts.

Specifications of the Objective:
To demonstrate the achievement of the aboye objective, the pupil:
1 identifies the needs of different types of homes, and the means of
satisfying them in the best possible manner within the budget.
2. compares and contrasts information.
3. classifies.
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4. discriminates between different types of homes.
5. sees relationships.

29.2.3 Objective: To apply knowledge and understanding of the principles
for carrying out the following tasks within one's budget: (i) selecting a proper
hiouse, (i) setting up the home for conveniently, (iii) providing balanced food
for the members of the family and (iv) providing suituble clothing.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

plans and makes suggestions.

selects appropriate items for the home.

identifies past mistakes in home management and rectifies them,
analyses investments and gains.

generalises about principles to be followed in home management.
. predicts results of efforts made.

Ch LA el el =

29.2.4 Objective: To acquire the competencies related fo (a) the setfing up
af roois arracrively and conveniently for providing comfort, (b) preparing
menus and cooking the food for the family, (c) repuiring and stitching clothes
[for the family wherever needed, (d) taking care of the health of the members
ef the family, (e) purchasing goods and dealing with monetary transactions
according to needs and budget and (f) maintaining necessary records of
expenditure and family income.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. cleans and sets the rooms.

arranges rooms and work areas.

cooks and serves food.

uses appropriate tools and equipments.

designs and prepares appropriate garments of required.
takes care of the repair and storage of clothing and linen.
prepares budgets and makes necessary purchases accordingly.
maintains necessary accounts and records.

renders first aid when required, and takes care of the sick.
takes care of the children.

entertains guests and visitors.

Y
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29.2.5 Objecrive: To develop an interest in hobbies for fruitfully and
pleasurably spending leisure time.

Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil: organises
work for engaging oneself in hobbies, such as collection, reading and writing,
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painting, decoration, stitching and needle-work; trying out new recipies,
clay modelling, toy making, community (social) service etc.

29.2.6 Objective: To develop scientific attitudes towards health, hygiene
and food-habits by warking towards the removal of superstitions and
undesirable eustoms.

Specifications of the Objeciive.
To demonstrate the achievement of the above objective, the pupil:

1. shows open-mindedness and accepts facts with reason.
2. does not believe in superstitions.
3. cultivates healthy habits (health promotion).

29.2.7 Objective: To develop the ability to appreciate beauity in interior
and exterior decaration, colour schemes, presentation and serving of food,
desipns af garments and designs of furnitire and equipments.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. decorates the home with simple artistic things.

2. selects designs in cloth and clothing to suit places and persons.
3. makes plain and simple articles attractive.

4. serves food attractively.

5. chooses the right style in dress to improve personal looks.

29.3 Methods of Teaching Home Science

Though Home Science does have a theoretical foundation, its uperatiur!s are
by and large operational, as the above described scope of Home Science
porirays. ; )

The teaching of Home Science, therefore, follows the following basic
steps.

Theoretical Discussion is a natural first, because the theoretical concepts
and constructs lay the foundation of all future steps. They enable students to
make the practical operations scientific, by communicating to the !earn ers as
to ‘why’ a particular thing is being done. Such justifications, besides h-artmg
enlightening, impart confidence to the students about doing !'h.ﬂ right
things in the right way, This, however, does not preclude exploration and
experimentation for coming out with original ideas. They only provide geneml
guidelines. For example, the student may use any dress material or designany
design, but whatever he/she prepares, has to fit the given chest or waist size.

Demonstration is the next step, and the teacher actually teaches by
following the rules of the game and the sequence of the steps of demonstration.
In this process the basic principles guiding each step too are once again
explained. These theoretical references illuminate practice and make leaming
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abiding. The ingredients/raw materials too, are introduced to the students
along with possible alternatives to encourage them to experiment later_. Stuf:lelnts
are also told about economy in the use of material, and ways of avoiding
wastage. Highlighting of cautions and precautions constitutes an important
part of demonstration. They are always made to focus on the outcomes of
their efforts and the characteristics they should endeavour to impart to them,
and those they should not, are also highlighted through emphasis on do’s and
don’ts. They have also to be enabled to understand that the "senses’ are the
sole index for judging a product, besides of course utility.

There are however, situations where no standard rules and principles
apply, where the situations are always singularly unique, where originality is
the key-word, where aesthetic sense is the permeating ethos, where ingenuity
is the soul of all vemtures, and where past experiences too play only a marginal
role. These are settings of interior design. Demonstration in such situations
changes with each setting, and it could thus take a variety of forms. Each
setting could be photographed, and these photographs discussed in class and
ideas elicited from the students about the merits and shortfalls of each exercise.
Even in actual practice, the interior designers work by trial and error, for
putting up alternative specimens, out of which they choose the best, which
they and their clients decide on. |

Demonstration, apart from everything else, is a great confidence booster,
in 50 far as it proves that what the books state and what the teacher says are
not just flights of imagination, but something which is feasible, applicable as
also adaptable, and above all something that they also can do.

Supervised Work

After the students have acquired the theoretical background and observed the
operations, they are now asked to repeat what they observed. All facilities,
equipment, apparatus and materials are made available to them. They do not
have to prepare an inventory of the things required nor are they expected to
check up the availability of the requirements through a checklist. All items of
equipment and apparatus already stand checked up to ensure that they are all
usable and in working condition. They are just there, ready to use. They only
have to know what is what, and recall the manner in which the teacher had
used them in the course of the demonstration.

Sometimes, the teacher also executes the exercise side by side and step
by step.

The teacher also, after distinct steps, goes round to observe that the
students are doing the job appropriately. During these rounds, be checks that:

e the basic theoretical principles are being followed.
e the correct tools and implements are being used.
e the required sequence of operations is being observed.
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@ the tools and implements are appropriately used.

® the tools and implements are being placed in an aesthetic, orderly
fashion for being easily picked up, whenever needed,

® the required material is being appropriately used and in appropriate
quantities, '

e wastage is being contained through all possible measures.

® necessary precautions are being taken for avoiding accidents.

@ the senses qualify the outcome or the product etc. etc.

Any student who specially needs some special help is provided the same
on the spot.

Discussion of the common shortfalls is an essential concluding part of
the supervised work. It serves both as a diagnostic and a corrective measure.

Independent work

The learners are then to be given an opportunity for working independently
on their own, as per the tasks assigned by the teacher. These tasks could first
be small parts/steps, and subsequently, the total operations related to the task.
Finally the learner assumes greater responsibility in regard fo planning,
execution and marshalling of needs. Peer evaluation of the product or outcome
is an essential step of evaluation, before it is evaluated for all types of tasks,

The objectives of teaching Home Science will be of great help in preparing
evaluation proformas for different types of tasks and operations. While being
tools for formal evaluation by the teacher, they will also be a useful self-

evaluation devices for the learner.
Drill

Repeated practice on the same item by the learner is of great help in
consolidating learning, and making it a permanent asset of the learner. This
also imparts precise familiarity with do’s and don’ts, as experience is the
greatest teacher. Drill enables students to learn by trial and error and is a
valuahle exercise in learning by doing, in which situation s/he learns from his
own mistakes. Drill also provides an opportunity for experimentation and
innovation, which gives learners a sense of achievement and satisfaction,
The innovations tried by the learners should invariably be shared with
the entire class. Besides leaming from the experience of peers, these sharing
sessions would also be motivating for others to try new ideas and processes.

Aurtonemons work

After all these steps, the learner ought to be given the opportunity for being
autonomous, where he takes full responsibility for all tasks and operations. 8/
he selects the tasks, decides on the steps of his action plan, chooses the material
te be used and decides on how to use it, designs his own design and above all,
lavishly uses his imagination in everything, to bring out a product which s/he
may call his own in all respects.
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Autonomous work allows full play to creativity, originality and the
application of aesthetic sense. The learner learns to economise on money,
material and time in executing the task and his natural saving instinct comes
into play as s/he learns to make the best of what s/he has by exercising to the
full, the maxim of waste nothing.

With the acquisition of the abilities for working autonomously, s/he starts
looking beyond the formal educational settings and eyes for professionalising
the acquired competencies. This is because Home Science has now become

the starting point of a host of new professions like different branches of Hotel
Management.

Internship in Business and Industry

This is now a confirmed pre-requisite for almost all learners of Home Science,
irrespective of gender. S/he also now makes an initial choice of the professional
line sthe desires to pursue as a vocation. The learner may make mid-course
changes if s'he feels like, according to his interest and aptitude.

The intemship period is a crucial period for the beginning of a professional
life. Quite often, students are even picked up by the establishments for being
offered jobs right at this time. The offer of a-job is invariably an enticing
proposition for any trainee, because earning money is everybody's ambition.
Normally, the process of job-hopping commences until one finds a professional
niche for himselfherself,

It is during the internship period that a student steps into a business setting
where he has to put in his best for a professional ascent to be noticed.

This is also a time for brushing up his theoretical knowledge and applying
it in real life situations, It is no more learning for learning sake, but working

Jor earning sake. The stakes, therefore, are much hi gher here.

Entering the world of work

As mentioned in passing earlier, this is the final destination, one aspires to
reach where he is face to face with life. Everything is real and nothing
imaginary. it is all practice, no theory. It is all work and little leisure. S/he
has no qualifying examination teo clear, or any certificate to earn. He has to
prove his mettle, demonstrate his potentials and display his abilities, and
everything has to sell

He has to work with others as a team, and yet retain his/her individuality.
There is cooperation for strength, and competition for excellence, S/e has o
learn to live with both. Efficiency on the job is all that counts, and s/he has no
alternative but to acquire that for sheer survival,

S/he has to also realise that he is constantly under watch, not just for his/
her competencies, but more so for personal and social qualities of adjustment
with people and situations, displaying deligence, sincerity, patience, tolerance
and the like. S/he should always be willing to accept mistakes and never attempt
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to rationalise them. S/He should also then try to make amends and ensure that
the mistakes are not repeated. Committing a misiake is condonable, but
repeating it is a sin, which also sometimes becomes unpardonable and even
punishable in business enterprises.

The supervisors also unmistakably distinguish between instances of
flattery and of genuine appreciation, of show off and earnest work. The
functionary ought not just know, but understand this in his'er own interest. It
is also desirable to keep oneself detatched from personal matters of other co-
workers except in emergencies, when s/he must come forward to help as a
humantarian gesture.

It is also not desirable to look for business secrets until the bosses start
reposing confidence to share them on their own. Again, these have not to be
spoken about openly, and kept well guarded.

Loose statements travel faster than anything else, and they always reach
the destinations they are not meant to reach. One should also, therefore, desist
from any derogatory statements against anybody in the organisation. One
should rather identify the good points to praise people about them.

Conclusion
These are not just the steps of learning, but the landmarks in the life cycle of
learning, which deserve to be taken cognisance of.
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Teaching of Art

30.1 Artin Life and in Education

Perhaps the feeling for art is as old as the development of speech, which is
also one of the basic ways of self-expression. Art is another channel through
which the individual can express himself, his nascent ideas and feelings, his
joy in living, his sorrows and trials.

It can, therefore, be safely presumed that ‘instinct’ for art and beauty has
been part of man’s heritage from the very beginning.
Place of Art in Life

In all the great civilisations of the world—in fact in all civilisations, great or
small—art has been woven into the life of the people, sophisticated or
unsophisticated, educated or illiterate, advanced or backward.

At the same time, it is necessary to rcalise that conditions of stress and
strain of unprecedented magnitude have been created in contemporary
civilisations, which make the role of art in life even more important than what
it has been in the past,

The present day man, however, isceasing to be a creator who experiences
the thrill of creative activity, He is increasingly becoming a helpless adjunct
of the machines that he operates. This leaves large areas of his interests and
emotions uncared for and create a sense of conscious or unconscious frustration
and resentment in him,

It is, however, a matter of some surprise and gratification that art still
survives in its rudiments in our economically backward villages and towns,
and finds expression at religious functions or seasonal festivals.

The kind of pleasure that they find in some of the modern media, like
radio, television, films, etc. cannot fill in this gap. These media, therefore,
instead of engaging their creative hands. minds or emotions, present an endless
variety of programmes which appeal to their sensationalism and dull their
imagination and finer sensibilities.

Place of Art in Education
This analysis helps us in placing art in its proper perspective and focus in
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the education of the child and the adolescent. Any education, which ignores
art or confines it to a small proportion of children and youth, or makes it so
dull or so sophisticated that they are unable to enjoy it, cannot be regarded
as a liberating influence in their life. Secondly, as this ‘instinct for art’ is
acquired by the children from the outset, there is no stage of education at
which it can be dispensed with. Art must, therefore, find a place of due
honour in our syllabi in pre-primary, primary and secondary schools. While
contents and techniques will deepen and broaden, and respect for form and
sophistication will find an increasingly prominent place in higher classes,
the basic sense of spontaneity, self-expression and joy should never be
allowed to disappear or recede into the background. The young art student,
like the great artist, is anxious to find an outlet for ‘making the inner outer”,
and doing so as effectively and beautifully as possible. This is something
about which most of our ‘art teachers'—if they can be so described—are
not usually bothered. The training of teachers should be obviously so
patterned that this essential element in art education is assimilated into their
being. Every child will not necessarily be a painter or a sculptor or a clay
modeller or a dancer or a musician or a maker of beautiful things out of
waste materials, etc., but he will at least be able to find a congenial medium
of self-expression in one or more than one of these forms. To lean to enjoy
beauty, without necessarily being able to assign reasons, which will satisfy
the sophisticated art critics, is a gift of great value, and for this purpose,
some experience of creation, which may not necessarily produce art works
of any high significance, is of great help.

In order to form and promote the aesthetic tastes of children, it 15 necessary
that something drastic should be done to retrieve their total environment from
being arid deserts with no art, no sense of beauty, no style.

There are, however, great treasures of beauty, which both nature and art
have scattered all about us, but somehow many of us have lost the capacity to
draw joy and inspiration from these resources.

It is necessary not merely in the interest of education, but in the interest
of the emotional and aesthetic health of the people at large, that present
conditions should be altered and the touch of beauty brought to bear on all
that we do and make, and where we live and work and play. There are numerous
such things that need to be done and can be done, if only we have the vision
and sigleness of purpose. [t is only when the younger generation has a chance
to live and breathe and grow in such simple but artistic environment, where it
can assimilate the beauty in nature and art almost unconsciously from the
outset, It is to such a view of art education that it is desired to invite the

attention and interest of all those who are wedded to a better vision of life and
of education.
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30.2 Instructional Objectives of Drawing and Painting

In the context of the aforesaid concept of Art, the following instructional
objectives of drawing and painting as manifestations of Art could be listed:

1. ‘To acquire the knowledge of artistic terms, facts, concepts, theories,
principles and laws in Drawing and Painting, viz. imagination,
creativity, expression, observation, aesthetic sense, organisation,
interest in life and cultural heritage.

2. To develop an understanding of artistic terms, facts, concepts,
theories, principles and laws, and the use of various materials and
media in Drawing and Painting,

3. Toapply the artistic knowledge and creative imagination in various
unfamiliar situations.

4. To acquire skills in

# Observation
» Handling tools and
#* Drawing tllustrations

To develop interest in the world of art.

6. To develop artistic attitudes, values and qualities through the pursuit
of Drawing and Painting.

7. To appreciate the contributions of Drawing and Painting to human
life and happiness.

Lo

Objectives and their Specifications

30.2.1 To acquire the knowledge of artistic ferms, facts, conceplis, theories,
principles and laws in Drawing and Painting, viz., imaginations, crearivity,
expression, observation, aesthetic sense, organisation, interest in life and
cultural heritage.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. recalls terms, facts, concepts etc.

2. recognises materials, instruments, devices etc. used in Drawing and
Painting.

30.2.2 To develop an understanding of artistic terims, facts, concepts,
thearies, principles and laws, and the use of various materials and media
in Drawing and Painting.

Specifications of the Objective

To demonstrate the achievement of the above objective, the pupil:
1. sees relationship between form and space.
2. organises and distinguishes between the related aspects,
3. finds balance, rhythm and force in lines.
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4.

5
6.

distinguishes between two-dimensional and three-dimensional
abjects in drawing.

understands perspective and its related terms.

understands ways of creating varied forms through various media.

30.2.3 To apply the artistic knowledge and creative imagination in various
unfamiliar situations.

Specifications of the Objective:
Te demonstrate the achievement of the above objective, the pupil:

10,
L1.
12,

. analyses a particular situation in relation to form, space and time.
. equips oneself with the resources at hand to face particular

situations. ‘

applies the principles according to situations.

gives concrete shape in line or colour to one’s concepts and ideas.
applies different means of judging forms in relation to perception.
harnesses the creative power.

distinguishes between two-dimensional and three-dimensional
drawings and paintings by drawing forms of plane and solid figures.
establishes relationship between forms and objects.

selects tools and procedures for purposeful creations.

transforms natural perception into visual forms.

applies aesthetic knowledge to one's creations.

applies colour schemes appropriate to the situations,

30.2.4 To acquireskifls in (1) Observation (2) Handling tools and (3) Drawing
illustrations.

Specifications of the Objective:
To demonstrate the acquisition of the competencies af observation, the

pupil:

v VVY
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observes with purpose.

observes relevant details in forms and colours.

observes the effect of significant forms in perspective.
summarises observations leading to gencralisations.
represents observations by drawing figures in lme, colour etc.
appreciates the efforts of observation.

To demonstrate the acquisition of the competencies in handling tools, the

pupil:

h A0, A S

checks equipment and tools to see whether they are workable.
corrects the possible shortcomings under classroom situations.
selects and handles tools related to a particular medium.
compares variation and gradation of colours, tone, tints ete.
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handles transparent and tempra colours and related tools in
appropriate manner.

demonstrates skilful craftmanship through his creations.

gkilfully uses the eraser ete.

applies skill in handing pencils of various grades.

selects various textures of paper or canvas according to needs.

To demonstrate the acquisition of the competencies in drawing illustrations,
the pupil:

WYYV VY YWY

draws sketches of imaginary forms according to actual arrangement.
draws sketches with reasonable accuracy and speed.

uses appropriate techniques and tools in drawing sketches.
balances the form in relation to space.

skilfully uses the colours in illustrations.

applics the laws of rhythm, symmetry, contrast etc.

designs skilfully for specific purposes,

develops an artistic sense in patterns and design.

exhibits aesthetic sensibility in skilful drawings.

3.2.5 To develop interest in the world of art.
Specifications of the Objective:

To demonstrate the achievement of the above objective, the pupil
voluntarily:

L.

A

08 G A L

10.
11.
12

reads art literature.

looks at various styles of pictures, paintings, sketches, pieces of art
with attention and appreciation.

collects specimens of artistic creations.

takes up art hobbies. -

takes part in activities like art exhibitions.

visits places of artistic interest.

helps in the maintenance of the school museum,

selects art projects and works upon them.

organises and actively participates in the activities of Art Association.
collects reproductions of notable artists of different ages,

prepares picture albums.

taps resource for the development of artistic sensibility.

30.2.6 To develop artistic attitudes, values and qualities through the study
of Drawing and Painting.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

I

is clear and precise in his presentation of art activities.
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bases his judgement on visual facts.

is willing to consider the new ideas and to explore new possibilities.
reacts favourably to efforts made for using art for human welfare.
is prepared to review his own decision,

derives aesthetic satisfaction from one’s artistic creations.
develops a creative faculty,

shows the spirit of team work, self-help, self-confidence.

uses art material appropriately.

makes the best use of available waste material.

believes that experimentation can bring in a new world of creation.

- S

-
il =

30.2.7 To appreciate the contributions of Drawing and Painting fo liuman
life and happiness.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the pupil:

1. realises the importance of art in human progress and happiness.

2. derives pleasure in understanding the advances in art in different
fields of learning.

3. expresses joy, excitement, thrill at new significant artistic achievements.

4. shows eagerness to share and convey one’s joy and thrill to'others,

5. shows respect to and admiration of great artists and their works.

6. observes and takes delight in the understanding of the various forms
of beauty in his environment.

7. appreciates various art styles.

8. enjoys new trends in art and painting.

9. appreciates the heritage of art.

30.3 Methods of Art Education

To explore, to discover, to express and to create have been the basic Urges
that have helped growth in man, and through the full utilisation of these
faculties. man has come to be what he is today. 1t should be the business of art
education, to make the child sensitive to the world around, both organic and
inorganic, and release the creative forces of curiosity and adventuTe.
exploration and imagination, discovery and expression, so that the child
experiences living more intensely. In this way, his experience becomes more
purposeful and satisfying.

To promote creativity, we must encourage curiosity, thinking, dreaming,
imagining. We must re-examine our adult systems of approval and disapproval,
must encourage children to daub, to dream. It is the responsibility of the teacher
to encourage, to give freedom, to swing the gates wide open, wherever the
child’s mind wants to explore to make contacts, to know, and to allow the free
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expression of creativity. What is important in this context is the germination
of ideas in children which motivate them to think and act in the way they
choose.

Any attempt to limit this field with pre-conceived notions on what direction
you want the child to take, whether ‘traditional’ or ‘modern’, is really limiting,
and making this act of idea germination impossible.

Any adherence to dogmas and pre-conceived notions presents many
handicaps, the worst of which is that style becomes more fmportant than
struciure. Thus, the chief ebstacle springs from our static concept of beauty
and our belief that the work of art teaching, i5 to help the development of such
beauty, our adherence lo the traditions which we have not fully understood is
a burden of this otherwise valuable heritage. The present art teaching in our
schools is based on the tacit concept that the ideas of beauty can be established
once for all—thus making it a static phenomenon. The present age is offering
a new challenge to the creation of beauty, which consists of an individual
search and effort. Tt is not necessary, at least for a student, to belong to a

particular school. What is essential is the capacity to see colour as colour, to
hear sound as sound, to react fully and spomtaneously to life around us.
Therefore, the teaching of art in our schools must strip itself of all clichds,
stereotyped directions and attempts to mould the mind of a child. What is
really important is intensive and active attention to his environment; it i5 in
this field that creation takes place. It is this field in which germination and
flowering of imagination take place.

It may be stressed once again that in the teaching of art in school, it is not
important to attempt to create a great painter or a sculptor or an actor. But
what is significant is to enhance the capacity of the child to participate in this
art experience. This is far more important, and every school-going child must
be given the benefit of this fruitful activity.

Art education would basically consist of providing opportunities and
offering motivation to children on participating in them. These are attempted
to be listed below in respect of different stages of education in terms of some
action points,

It needs to be appreciated that art experience is a universal experience,
and that art education must be provided at all stages of education as an integral
part of the general education programme. The specific tasks which the teachers
of different stages of education are expected to do can be spelt out as under;

Primary Stage: Age-group 6 to 11 years.

1. To provide children the opportunities for expressing frecly their
feeling, thoughts and sentiments.

2. To help children to observe, explore, invent i.e. to develop in them
powers of visualisation, imagination and aesthetic sensibilities.
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3. To provide opportunity for developing creative powers and
experimentation.

4. To provide opportunities for manipulation, exploration and
experimentation with media and materials.

5. To develop appreciation of visual experimentation and respect for
creative work of others.

Upper Primary/Middle: Age-group 12 to 14 years.

1. Todevelop ‘design consciousness’ in children, which enables them
to improve their personal appearance, their homes, their surroundings,
their school and their community.

2. To help them in their all-round individual and social growth,
enlarging their educational horizons and enriching their lives.

3. To discover and nurture in them competencies related to art, which
are of value te them in any creative work they undertake.

4. Tocontribute generously to their intellectual, spiritual and aesthetic
srowth, i.c. fostering growth and development of the creative, spiritual,
appreciative and aesthetic qualities, abilities and potentialities.

5. To offer to children a deep and lasting enjoyment of art that will
persist in their aduolt life.

Secondary and Senior Secondary Stages: Age-group 15 to 18 years. (in general
and also in the elective courses).

1. To provide opportunities for creative expression.
2. To develop sensitivity to, and appreciation of art. 1
3. Todevelop the fundamentals and technigues which will provide the
means of better art expression.
4. To develop a satisfying vocational interest. \
5. To identify talented children and provide counselling, where
possible, in the choice of an art related vocation. 1
6. To provide a gradual transition form pre-adolescent art training to
art education, suited to the needs and interests of the adolescent.
7. To develop a genuine relationship between contemporary art and
daily living. |
8. To help in the development of a well-integrated personality.
In the light of the above, we need to select suitable art activities for our
school children. The following questions would need to be studied before
selecting art activities for them:
1. Is the project activity within the experience level of the children?
2. Does the proposed activity permit sufficient variety of interpretation
to satisfy each child’s needs?
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. Are the materials and tools of expressing suited to the manipulative

and mental capabilities of the children?

_ Is the objective of the proposed activity worthwhile in terms of

healthy growth of the children?

. Will the proposed activity lead to further self-development of the

children?

. What stimulation will best evoke expression on the part of the

children?
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Teaching of Computer Science

Though a comparatively new subject in the school curriculum;
Computer Science has come to be a very widely pursued course today.

The courses broadly cover the role of computers in Information

Technology, the use of computer hardware in producing educational
documents and in other educational processes, as also the use of internet
for enriched self-learning, evaluation of software for school subjects
and of the use of computers in education.

31.1 Instructional Objectives of Computer Science

Ia.

=

To acquire the knowledge of facts, terms, symbols, concepts,
principles, trends, definitions, processes, functions and languages in
the field of Computer Science.

To develop an understanding of facts, terms, symbols, concepts,
principles, trends, definitions, processes, functions and languages in
the field of Computer Sciences. _ ,
To apply the knowledge and understanding of Computer Science in
unfamiliar/new situations.

To develop an interest in the range of Computer applications.

To develop a scientific attitude through the study of Computer Science.
To acquire appropriate skills in handling hardware and developing
software and other related materials.

Objectives and their Specifications

31.1.1 Objective: To acquire the knowledge of facts, terms, symbols, concepts,
principles, trends, definitions, processes, functions and languages in the
Sfield of Computer Science.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the student:

. Recalls with ease the facts, terms, symbols, definitions etc, in

Computer Science.
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2. Observes a computer system from inside and sees for oneself the
architectural arrangements of the hardware.

3. Recognises the hardware and software components.

4. Reproduces with confidence (processes, syntax of languages,
concepts etc.)

31.1.2 Objective: To develop an understanding of facts, terms, symbaols,
concepts, principles, trends, definitions, processes, functions and languages
in the field af Computer Science.

Specifications of the Objective;
To demonstrate the achievement of the above objective, the student:

1. Discriminates between closely related concepts.
Classifies items as per criteria,

Identifies relationships among the given data.
Translates verbal statements into symbolic representation (flow
chart—pseudocodes—syntically correct programmes)

Gives illustrations,

Locates errors and rectifies the same.

Handles with dexterity the accessible hardware and software
resources.

Displays rationality in work.
- Displays computational proficiency.

~ L AW
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31.1.3 Objective: To apply the knowledge and understanding of Computer
Science in unfamiliar/new situations.

Specifications of the Objective:

To demonstrate the achievement of the above objective, the student:

I. Studies and analyses the situation or the problem.

2. Finds out the adequacy, superfluity, relevance/irrelevance of data
for a given situation.

3. Establishes relationship among the available data.

4. Suggests resource-friendly ways of tackling problems.

5. Substantiates his reasoning with comprehensible inputs.

6. Verifies facts, principles etc., i.e., finds out the validity or invalidity
of the facts in today's context.

7. Introduces innovations and originality in the programmes that he/
she is exposed to, or writes himselffherself.

8. Expressesin one’s own way the ideas acquired through a computer
language.

9. Knows thoroughly the syntax, limitations and highlights of a computer
language.
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10.

11;

Fully realises and anticipates the possible problems and context
before selecting a solution in the selected language.
Identifies short-cuts and alternative approaches of solving problems.

31.1.4 Objective: To develop an interest in the range of Compuiter applications.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the student:

1.

i Bt

g.

R

Reads literature specially magazines on computers to constantly
update himselffherself on advances in Information Technology.
Attempts writing articles on computers/computing for journals.
Pursues hobbies (related to computers) to utilise leisure.

Visits exhibitions, attends seminars where major theme/emphasis is
on computers and encourages fellow students as well to do so.
Organises and actively participates in Computer Club activities.
Does additional study on computers.

Brings to the teacher additional problems not related to the svllabus.

. Debates voluntarily and takes part in talks pertaining to Computer

science.
Explores the Internet and WWW.

31.1.5 Objective: To develop a scientific attitude through the study of
Computer Science.

Specifications of the Objective:
To demonstrate the achievement of the above objective, the student:

L.

2|

Follows and adjusts to the impact of computers on society and
individuals. .
Derives pleasure in understanding the world-wide technological
advances made in the field of computers.

Appreciates the role of computers in solving problems of other
branches of study (e.g., sciences, commercial applications, business
problems etc.)

. Appreciates qualities related to compulers (e.g., speed, brevity,

repetition of routine jobs without mistakes, exaciness, MEmoty etc.)
Shows respect and admiration for the contribution of great computer
scientists. )
Manifests an inquisitive spirit—one of enquiry with no reservations.
Examines all aspects of a problem and accepts a proposition only
when logically proved.

Points out errors if convinced.

Is willing to consider new ideas and discoveries.

Bases his/her recommendations to the solution of a problem on
verified facts.
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Is prepared to reconsider his/her recommendations in the light of
newly available facts.

Accepts ones errors without hesitation.

Respects the opinion of others.

Realises the dangers in the misuse of hardware and software
resources and knowledge VIRUSES.

31.1.6 Objective: Te acquire appropriate skills in handling Hardware and
Developing Software and other related materials.

Specifications of the Objective:
Tao demonstrate the achievement of the above objective, the student:

I

SO

=]

10.

Uses hardware and software resources within their limitations and
with proper precautions.

Can crack any problem with simple, logical and hierarchical steps.
Can accurately carry out oral calculations with ease and speed.
Can accurately carry out written calculations with ease and speed,
Can write simple programmes for computations requiring multiple
operations.

Knows the highlights, merits and the shortcomings of the various
computer languages at his disposal.

Can judge and suggest which language is best suited for tackling a
problem and substantiate it with proper reasoning.

. Can easily start, use and switch off a computer system.

Can work easily and without hurdles in his'her operating environment
(DOS, UNIX, WINDOWS etc.)

Constantly endeavours to update his knowledge and skills related
to new gencration computers and explores new possibilities of doing
things.

The newness of the subject in the school curriculum prompts the
presentation of the course content, in broad terms as that would help a better
appreciation of the methodology of instruction which is based on both content
and objectives. It can also prove helpful in designing curriculum,

31.2 An Illustrative Outline of a Course on Computer Education &
Information Technology for the Secondary Stage

Uinit I: An Introduction to Computers
(a) Concept of computer and computer system and its characteristics

and capabilities,

(b) History of Computer Development and special features of the new

generation of Computers.
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(c)

(d)

(e)

Urnit I'l:

(a)

(b)
(c)
(d)

Classification of Computers based on : size, purpose and type of
data processed.

Concepts of major elements in a computer system : Hardware— input—
process—output (block diagram). Software—systems and software
application.

Concept of Information Technology and the Role of Computers in
Information Technology.

Computer Hardware Functions & Applications (Input, Process &
Output Devices)

Input Devices — (i) Terminals and Dedicated Data Entry Systems (ii)
Direct Data Entry Devices, (iii) Voice Input Devices, (iv) Pointing
Devices. :

Storage Devices —(i) Primary Storage Devices, (ii) Secondary Storage
Devices.

Central Processing Unit : (i) Control Unit, (ii) Arithmetic/Logic Unit,
(iii) Memory Unit.

Output Devices (i) Hard Copy Devices and (ii) Soft Copy Devices.

Unit ITi: Computer Software

(a)
(b)
(c)
(d)
(e)

Computer Software and its types,

Types of Operating System.

MS-DOS — Commands and Working with DOS,

Compilers, Interpreters and Translators (in brief).

Programming Languages—Syntax, Semantics and Concept of Higher
Level Languages: BASIC, FORTRAN, PASCAL, COBOL, LISP, C
AND LOGO (In brief).

Unit IV: Application Seftware for Education

(a)

Features of Microsoft Windows — 95/38/2000 (or whichever is

_ available).

(b)

(c)
Uit V:
(a)
(b)
(c)
(d)

(e)

Features of M.5.-Office 97 (or whichever version of M.S.-Office is

available. ‘
Readymade Packages for teaching school subjects.

Use of Computers and Multimedia in Education

Use of Computers and Multimedia in teaching-learning process.
Use of Computers in Office Management.

Use of Computers for Examination.
Internet-Genesis, Software and Hardware requirement for Internet,

Surfing, Educational Websites, Uses of Internet.
Effects of Use of Computers in Education—on students, teachers
and processes of Education.
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The course related practical work could consist of one or more of the
following activities:

1. Preparation of an Educational Document with the help of a readymade
package.

2. Preparation and presentation of Educational Slides with the help of
MS-Power Point.

3. Preparation and use of any Computer Graphics in Education.

4. Preparation of report applying statistical analysis by Using MS-Excel.

Aids to Instruction

® A computer unit (as hardware)
e Software related to the course
e Computer stationery

31.3 Methods of Teaching Computer Science

The methodology of instruction in computer science, broadly corresponds to
that of any practical subject and involves the following main steps:

Theoretical Orientation

1. Enunciation of the theoretical foundations in terms of definitions
processes functions and computer languages,

2. Introduction to Hardware, its technical structure and uses as also its

handling.

Applications of computers.

Development of softwares and other related materials,

Demonstration with exemplary situations/material.

Practical work

6.1 Teacher-assisted Practice

6.2 Drill with repeated familiar exercises

6.3 Experience with unfamiliar situations and material

6.4 Self-initiated programmes and applications

6.5 Adaptations of different techniques.

e R

Elements of the conventional and unconventional methodologies
discussed earlier could be identified as per the needs of the situation and
pressed into service.
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Using Questions for Teaching

32.1 Introduction

Teaching and testing are two basic components of every instructional
programme. They are dovetailed to the instructional objectives which provide
directions for both. Teaching is the criterion behaviour against which testing
is validated. Testing on the other hand also validates the whole teaching-
learning process by providing relevant evidences about the degree of its
effectiveness in realising the objectives. Thus teaching and testing not only
motivate students’ learning, but can also be used as a means to effective
instruction, through a regular feed-back mechanism.

Questions are mainly used for testing the achievement of pupils. At the
same time it is not unusual to find students solving the question papers of
previous years before the examination. As the questions in traditional public
examinations used to generally test rote learning, students memarised answers
to expected questions in order to pass the examinations. In this chapter an
attempt is made to highlight the role of questions in classroom insfruction.
Examples from some selected subjects of the curriculum have been taken (o
indicate the objective, specification, topic, problem, previous knowledge
assumed, teachers’ activities, pupils’ activities and additional I;ask:s. The
teachers should ensure that he prepares his students adequately for this type
of questions by suitably adapting his teaching. The test items presented ‘iu
regard to different subjects will give them an indication of how he may shifi
emphasis in teaching-learning procedures from rote memorisation to real
internalisation as displayed through comprehension and expression.

Every teacher should keep in view specific instructional objectives while
teaching and testing, which should go hand in hand. Test items are normally
used for determining the attainment levels of students. While using any such
item in the classroom, the teacher himself should be very clear about the
objective on which it is based, and also about the kind of expected learning
outcomes, This will make him look back 1o the knowledge already imparted
and also to fill in the gaps in learning. In the light of these gaps he can reinforce
his teaching for improved learning on the part of students.
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Use of guestion is one of the means the teacher can profitably use in
classroom situations. However, it must be borne in mind that testing 1s no
substitute for teaching.

32.2 Some Examples

Some examples in different subjects on this unfamiliar theme were developed
by the then Examination Reform Unit of the NCERT in 1977. A few of these
have been summarised and are being presented here.

32.2.1 English

Topic
The Happy Prince: (Author: Oscar Wilde)
Ouestion

If God had asked His Angel to bring only one most precious thing from the
city instead of two, what would he have brought? Give reasons. Your answer
should be limited to about 100 words.
Objective
@ The student reads the story entitled *“The Happy Prince’ with
comprehension.

e The student writes answers to questions based on the text correctly
and effectively.

Specific Learning Outcomes
In respect of the above story:

¢ Comprehension
The Pupil:
e locates important events, facts and ideas.
e reads between the lines.
e identifies relationship between objects and events.
e critically examines and evaluates events, actions, ideas, and
feelings in the light of their outcomes.

+ Expression

The Pupil:

@ uses appropriate vocabulary and structures.

® culls and presents only relevant ideas and facts in logical
arder.

e avoids unnecessary repetition.

e organises ideas, facts, etc. appropriately into paragraphs and
other forms of presentation.

e displays imagination in writing.
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Previous Knowledge

For being able to answer the above question, it is assumed that the students
are: '

tharoughly acquainted with the story ‘The Happy Prince’.
acquainted with various events that occur in the story.

able to appreciate the values of love, sacrifice, and service.
® gble to organise their ideas and thoughts in a logical order.

Teaching-Learning Activities

@ The students will be asked to read the story ‘The Happy Prince’
silently in the class. .

® They will then be asked the above questions.

They will be guided to identify significant events in the story.

® The likely reasons for bringing the two passible objects by the angel
will be discussed in the class, '

& The students will debate on the significance of the two possible
alternative decisions on the part of the Angels.

e The students will critically examine and evaluate both the possibilities
and reach their own conclusions. !

@ The teacher will guide them in substantiating their respective points
with examples from the story. !

e Theteacher will help the students in expressing their ideas a.?ffacnw‘al.‘r'-

e The teacher will help them to organise and arrange details in a logical
sequence and coherent presentation so that the answer becomes
effective. )

® The students will then write the answers to the above question.

Follow-up Activities e
The teacher may plan to undertake one or more of the following activities:

e Theteacher, while correcting the answers, should note thewr mistakes
and discuss them in the class. | : :

e He may ask the students to write an imaginary incident in LA
little swallow again helps the * Happy Prince’ in his service to
humanity, in the event of the lives of both of them restored to them.

32.2.2 Physics
Topic
Relative Density-Law of Floating Bodies

{uestion

A cork weighing 10 grams can just sink into water when a load of 40 grams is
placed over it. What will be the relative density of the cork?
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Objective
The students apply their knowledge of law of floating bodies, in the new
situation.
Specific Learning Outcomes
The pupil:
e analyses the situation to identify the principle underlying in the given
problems.
e makessome hypothesis regarding laws of floating bodies etc.
e establishes relationship between mass of displaced water and the
cork with the load placed on it.
e predicts the effect of increase or decrease in load placed on the cork.

Previous Knowledge

]
)
L
L]

Definition of density and relative density.
Archimedes’ principle.

Density of water is | gram/c.c.

Mass = Volume = Density.

Teaching-Learning Activities

The teacher presents the problem listed above after teaching
Archimedes’ principle, laws of floating bodies etc.

The students try to understand the problem, analyse it and try to
know what is given and what is required.

The teacher helps the students to analyse the problem further and
formulates the following hypotheses:

(i) The weight of the floating body is equal to the upward thrust of
the liquid.

(i) The volume of the displaced water 1s equal to that of the body
inside water.

(iii) The upward thrust is equal to the weight of water displaced.

On the basis of the above hypotheses, the students find that the mass
of water displaced is equal to the total mass of the cork and the load
placed on iti.e. (10 + 40) gms. = 50 gms. Hence, the volume of the
displaced water= 350 c.c. which is, therefore, the volume of the cork.
The students finally find that the relative density of the cork =
10/50 gmice. = 0.2 gm/c.c.

The teacher asks the students as to what will happen if more load is
placed on the cork.

The students find that since the mass of the body is greater than that
of the displaced water, the body cannot loat, but will sink completely.
The teacher asks a further question of the students as to what will
happen if a weight less than 40 gms. is placed on the cork.
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e The students argue that in above case the weight of the body (cork)
being less than that of the displaced water, the body will float and
some portion of the body will be above water.

® The teacher advises the students to remember that Archimedes’
principle cannot be applied if the liguid is not in equilibrium.

Follow-up Activities

The pupils:

® arrange the experiment to get the results checked and comment on
arrangements made by other friends.

® prepare similar question taking other factors as unknown: volume,
mass etc.

e comment on questions prepared by friends. For example, if the
problem is to find the relative density of the load put over the cork,
then it cannot be solved.

e prepare similar questions taking a liquid other than water and then
realise that the one additional data viz. the density of the liquid is

_ needed to solve the problem.

® try tosolve similar type of more complicated problems like asituu:ti_un
when the cork is immersed in a mixture of two liquids whose densities
are known.

32.2.3 Biology

Conient Unit

Levels of Organisation: (Concept of cell tissue organ and 5}“511’”!}

The illustration given here deals with the concept of cell, tissue, organ
and system. The question that follows is only one example of only one type
which can be made use of in teaching as described below. The purpose is 1o
emphasise and explore the possibility of using a guestion as a dﬂ"'“m_‘:'f
teaching. 1t is only through the discussion of relationships in each alternative
that students arrive at the correct answer and learn about the concepts involved.

Questions

The relationship between cell and tissue is almost similar to the relationship
between:

A. ptyaline and starch.

B. liverand the gall bladder.

C. carbohydrate and fat.

D. ectoderm and endoderm.

E. organand the system
Objective

The student comprehends the concept of cell, tissue, organ and system with
respect to human physiology.
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Specific Learning Ouicomes
The pupil:

recalls different levels of organisation of life and recognises the
structure of cell and of different tissues and organs of digestive system.
identifies relationship among cell, tissue, organ and the system.
compares different units of life.

cites examples of tissue, organs and the system.

ohserves and interprets correctly the given diagram or a slide showing
transverse section of some organs.

draws inferences about the given or observed situations involving
different types of relationship.

Previous Knowledge
Students are already familiar with the following:

The cell as the basic unit of all living organisms.
Elementary idea of tissue.

Elementary idea of digestive system.

Proximal constituents of food.

Structure of multicellular animals like coelenterates.

Teaching-Learning Activities

The teacher poses the above problem in the class.

He explains the relationship involved in the cell and tissue for further
clarification. He helps the students to recall that cell is the basic unit
of life and the tissue is composed of a group of such cells, Therefore,
cell 15 a component of the tissue which is a larger unit of hife.
Pupils study the problem, recall the structure and function of cells
and tissues. They also try to identify relationship between the two
concepts and may give different answers to the problem stated.
The teacher analyses the responses; takes note of the various
categories of answers and discusses each choice with the students
to enable them to establish relationship in each case. He educes
with the help of students that in alternative *A’ the relationship is
that of an enzyme and the substance digested; in ‘B’ it is that of a
production and a storage unit; in “C" it 1s that of two constituent
units or components of a common substance (food) while in "D’
the relationship is spatial, i.e., external and internal positions of an
organ.

Pupils make comparisons of the relationship between cell and tissue
with each of the relationship observed in each of the cases A, B, C
and D and recognise that none of these relationships is similar to the
one between cell and tissue.



Using Questions for Teaching 313

Pupils are especially asked to study the choice ‘E’ which may be the
plausible answer in this case. They examine the functional relationship
between organ and system,

Pupils find out the different organs that go to make up a system just
as cells go to make up a tissue. Thus they establish that the relationship
between a cell and tissue is the same as between organs and the
system thereby arriving at the correct choice.

Teacher then asks pupils to interpret the relationship between tissues
and the organ on the basis of relationship established by them between
organ and system,

Pupils interpret the overall relationship among cell, tissue, organ
and system,

Teacher then shows to the class different charts of animal and plant
organs showing different tissues and cells comprising the tissues, for
students to observe and identify the various levels of organisation.

Activities in the practical class
Teacher guides the students to open the viscera of the frog and helps them

to.

® observe the various organs found inside the body of the frog.

® recognise some organs which form one system 2.8 di E,cstwlﬂ_f-!r“ﬂf-'m
and see which organs combine together to form that system (digestive
system in this case). '

e cxamine the microprepared slide of the T.S. of one organ made up of
various tissue (e.g. stomach). : . )

® interpret the internal structure of the stomach and infer relationship
between tissues and organs. .

® In the prepared slide of T.S. of stomach, the students examine one
layer under the high power of the microscope and find out sEmEiar
type of cells in the layer and draw inference that a group CESUTT At
cells form a tissue and tissues form the organ.

Follow-up Activities _

® Pupils are asked to examine simple or isolated cells of an animal
like Amoeba or a plant like Chlamydomonas. ‘ .

e Pupils would examine a group of cells forming simple tissue, say in
Hydra. ‘ : _

® Pupils may be asked to examine different tissues in an organ in any
microprepared slide, say T.S. ofintesting and report their observations
regarding relationship between the two. s .

@ Teacher suggests to his pupils to prepare a chart depicting a particular

system of an animal as also the organs, tissues and cells separately
indicating relationship among them.
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® Students are asked to discover and record other similar relationship
that they might observe or locate from different sources.

32.2.4 Mathematics
Topic

Polygon

Clestion

The quadrilateral obtained by joining the middle points of the adjacent sides
of any quadrilateral is a

A. square

B. rhombus.

C. rectangle.

D. parallelogram,

Objective

The student applies his knowledge of the relationship between the straight
line joining the middle points of any two sides of a triangle to the third side to
find the solution of the problem,
Specific Learning Outcomes

The pupil:

® identifies relationship between the line joining the middle points of

any two sides of a triangle to the third side of it.
e compares among different types of polygons.
e draws the inference that the required figure is a parallelogram.

Previous Knowledge

e Terms and concepts: Triangle, quadrilateral, square, rectangle,
rhombus, parallelogram.
o Relationship; (a) The line joining the middle points of any two sides
of a triangle is parallel to the third side and is equal to half of it
(b) A parallelogram is a quadrilateral having opposite sides parallel.
Teaching-Learning Activifies

e Theteacher presents the problem after teaching the theorem regarding
the relationship between the straight line joining the middle points
of any two sides of a triangle to its third side.

e The students try to comprehend the problem, analyse it and
understand what are given and what is required.

e Pupils recall appropriate relationship and processes given above.

e The teacher ascertains through guestions whether the students have
a clear concept about a parallelogram and know the relationship
between the opposite sides. The teacher explains the concept of
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parallelogram, in case he finds that it is not clear to the students. He
helps them to understand that a rhombus is a special parallelogram
whose all four sides are equal, a square is a special type of rhombus
whose one angle is a right angle and a rectangle is a special
parallelogram whose one angle is aright angle. :

The students are asked to draw the figure according to the problem
and measure the length of the opposite sides of the quadrilateral
obtained by joining the mid-points of the adjacent sides of the
quadrilateral.

The students find that the opposite sides are equal and parallel and
conclude that the figure is a parallelogram, and that the choice "D”
may be the correct answer. The possibility of the alternatives A, B
and C being stated by the students as the correct answer 15, however,
not ruled out.

By actual measurement of all the sides of the quadrilateral so formed,
the studerits find that all are not equal and thus it cannot always be a
rhombus or a square because all the four sides may not always be
equal.

By the measurement of one of the angles of the same quadrilateral,
the students also find that it is not always a right angle. Hence, they
conclude that the aforesaid figure is not always likely to be a
rectangle.

Students arrive at the conclusion that only ' D is the correct answer.
After the students have verified through a practical exercise that 11]
is the only correct answer, the teacher then acks the students to give
an analytic proof of the proposition. He ascertains through questions
what is given in the problem and what is to be proved. He also asks
them about the method for proving it.

Students give different answers to the problem stated. .

The teacher then tries to help him in arriving at the W“E]““’m"‘thm
this can be achieved only by joining the diagonals of the given
quadrilateral. ;

The students find that each pair of opposite sides of the inner
quadrilateral is parallel to each diagonal of the given q”ﬂd]_‘ﬂatﬂml
and is equal to half its length. They come (o the conclusion that
opposite sides of the given quadrilateral are equal and parallel.
They find out that the two diagonals of any qﬂi’{d”!mﬂm.‘ “ff“d not
always be equal. Hence, all the sides of the quadrilateral obtained by
joining the mid-points of the given quadrilateral nced not be equal.
This eliminates the possibility of answers A and C.

The students find that the diagonals of any quadrilateral need not
always intersect at right angles. Hence, the sides of the quadrilateral
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under discussion also need not always be at right angles. This
eliminates the possibility of answers A and B.

They finally arrive at the conclusion that the obtained figure is a
parallelogram and thus D is the only correct answer.

Follow-up Work

Students are asked to prove analytically similar problems based on
the above concept.

They are asked to draw similar figures taking square, rectangle,
rhombus, trapezium instead of any quadrilateral.

They are asked to find out the nature of the quadrilateral so that the
figure obtained by joining the mid-points of the adjacent sides turn
out to be a square, or a rectangle, or a rhombus.

They are required to find whether the obtained figure can be none of
the four alternatives suggested in the problem.

31.2.5 Geography

Content Unir -

Geography of India: Climate (Monsoons).
Question

Compare and contrast the summer and winter monsoons in India with respect
to their causes, direction of winds, duration and areas of occurrence,

. Objective

The pupil exhibits an understanding of the role of the monsoons.

Specific Learning Onicomes
The pupil:

discriminates between such terms as summer and winter monsoons.
South-west and North-east monsoons. Advancing and retreating
moansoons, bursting of monsoons elc.

interprets climatic data presented in different forms.

analyses the effect of the northward shifting of the thermal zone in
the summer season and its retreat in the winter season,

compares the effect of the shifting thermal equator on the surface
weather and conditions in the upper atmosphere.

establishes relationship between temperature and pressure conditions
in the atmosphere in summer and winter.

establishes relationship between distribution of rainfall and various
factors which affect their regional distribution.

draws inferences about the sources of air-masses and direction of winds.
selects relevant facts to explain the similarities and dissimilarities
in weather and climate conditions in different parts of India.
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predicts weather conditions in different parts of the country during
winter, summer and monsoon seasons,

Previous Knowledge
It is presumed that the pupils already know the following:

The latitudinal and longitudinal position of India.

Major relief regions of India.

Seasons.

Distribution of summer and winter temperatures and its relationship
with pressure systems prevailing in these regions.

Relationship between pressure systems and wind systems.

Ferrels law.

Cyclones tropical and temperate.

Seasonal and annual distribution of rainfall.

Teaching-Learning Activities

Teacher illustrates with a relief map, rainfall map and temperature
map of India the temperature and pressure conditions of India in the
different months, and the shifting of the centres of low pressure
pockets, el
Pupils observe the facts and explain the changes in wind direction in
relation to the occurrence of the monsoons. Y Qe T .
Teacher poses the problems of the vagaries of rainfall distribution in
the country in all seasons and explains the relationship between
intensity of low pressure and ‘bursting of monsoons' and the march
of the monsoon winds in the couniry. _ ) .

Pupils identify on maps regions of heaviest rainfall in the c_itlTﬂrant
months and explain the real difference in occurrence of rains from
June to September on the west coast and October to March on the
east coast. o :
The teacher highlights the phenomena of ‘reversal’ or ‘retreat of
monsoon conditions and its relationship to distribution nftempe:mltun:
and pressure conditions. Thus the classification of monsoon Wlni_ilS
as summer and winter, wet and dry or North-east and South-west 15
explamned. , _

Pupils identify from a world climatic regions map the other areas
which experience monsoons and the Causes of such an occurrence,
They differentiate the Indian monsoon from the Malayan monsoon
and the Japanese and North Australian monsoons. _
Pupils identify from temperature and rainfall cla_!a of a few places in
India, the regions of which they are representative. :
Teacher organises a discussion on the effect of monsoons on growing
seasons in different parts of India and the problems created by
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monsoons, of flooding and erosion and steps to counteract such
destruction. Similar discussions on the role of monsoon in respect of
(i) irrigation facilities (ii) forestry (iii) crop production, (iv) distribution
of population ete. could also be arranged.

Follow-up Activities

Practical work

e Preparation of maps of India showing seasonal distribution of rainfall,
temperature, pressure wind direction, particularly during the spans
June to September and March to October.

» Preparation of maps of the Indian Ocean showing distribution of
pressure and direction of winds in different periods especially January,
March, May; June, September and November.

Discussions and Group Work

e Effect of seasonal variation in rainfall on crop production.

® Problem of famine following failure of rainfall in different parts of
India and steps taken to counteract this.

e Relationship of forests and rainfall.

The above illustration is just one of the many approaches in which a
question could be tackled and used as a basis for teaching. The other activities
which have potentials for using a good question as instructional material are

(i) self-study or assignment (ii) group study project (iii) classroom discussions
on topical news etc,
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Methods of Teaching at the
Senior Secondary Stage

The Methods of Teaching in Senior Secondary classes by and large
follow the same instructional strategies as in Secondary classes. The
conventional and the unconventional methods described earlier hold
oood here as well. The differences occur only becaunse of the more
technical nature of content.

The Senior Secondary Stage consists of classes X1 and XII, but the more
important thing about it is the age group of 16+ to 18+ that if caters to. This
age group is marked by some distinct personality characteristics like an urge
for emotional independence, an aspiration for economic independence, a
motivation for assuming a responsible social and civic role and a value based
and an ethical interpretation of facts, phenomenaon and behaviour ﬂfsr:[ra‘nd
others besides a desire for a status in the adult world. They thus start thinking
more about the future than about the present.

Educational programmes even otherwise are always future oriented and
future for this stage of life being the world of work, they tend to be tailored to
being informal vocational preparation for laying down an academic foundation
for it. .

It is in this context that the curriculum at the Senior Secondary Stage
marks the beginning of the subjects of study more or less as “disciplines’.
This is a major departure from the integrative approach in the content of
courses pursued until the secondary stage to a more or less disciplinary one.
However, the relationship of the subjects of study with other subjects of the
curriculum and with life gets further strengthened and the applications of the
subjects emerge more strongly than before.

The Two Distinct Streams
At the senior secondary stage two distinct streams are envisaged,

The Academic Stream
The Vocational Stream
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Both the stream would have foundation and elective courses in the
proportion of 40 per cent and 60 per cent of the total time provided to them
respectively. Asone of the measures for tackling the problem of unemployment
at least to some extent the target is to attract at least 25 per cent of the students
to the vocational stream. There could, however, be variations in these
proportions, but the genesis still remains.

Vocational courses are also proposed to be increasingly offered through
the open schooling system to cater to the needs of the fully employed and the
semi-employed, to the semi-skilled workers as also for reaching out to the
rural areas.

33.1 National Curriculum Framework 2000

The Academic Sireum

The structure of courses at the Academic stream as per the National Curriculum
Framework 2000 is conceived as under:

Foungation Courses
®  Language and Literature

® Work Education
® Health Physical Education, Games and Sports

Elective Coitrses

Three of the available courses have to be offered. Apart from the traditional
courses some new courses with emergent potentials are proposed to be added
like:

e Computer Science

e Biotechnology

® (enomics

The courses in new specialisations will be evolved in collaboration with
the professionals in the respective ficlds.

The Vocational Stream

The courses of the vocational stream will be diversified and skill oriented for
being effective stepping stones for entering specialised vocational courses or
for entering the world of work,

The courses of the Vocational Stream will consists of

e Language

e General Foundation Courses

@ Health and Physical Education
@ Vocational Electives

The language course could consist of elements of language (functional
grammar, usages and operational vocabulary) with focus on two way
communication.



Methods of Teaching at the Senior Secondary Stage 321

The general foundation course in the vocational stream could besides
general studies, consist of items like entrepreneurship development environmental
issues, rural development and information and communication technology.

Health and Physical Education Programmes are envisaged to consist of
‘keeping fit' programmes matching the strenuous physical activities of the
different vocations. They will focus on containing physical strain, maintenance

of proper postures for effective execution of work, offering relaxation etc.
etc.

Focational Electives

These will be identified and developed in collaboration with the experts in
the respective ficlds. A large variety of the courses are proposed to be offered
1o cater to:

® local needs:

® wage employment and self-employment opportunities;
® geographical location; and

® interests of students.

A practical and functional orientation to these courses could be given by
not only identifying them but also developing them in collaboration with the
experts in the given fields.

33.2 National Curriculum Framework 2005

Higher Secondary Scheol

The status of the academic and vocational streams at the higher se:nnd_ﬂr}f slage
needs to be reviewed in view of the continued precccupation with and in ﬂuc nce
ofthe board and entrance examinations, and in view of the continued privilege
given to the so-called academic stream and the failure of the vocational stream
to take off. During this period of two years students make choices based on
their interests, aptitudes and needs regarding their future life. ;

The possibilities of choosing optional courses af study for explo Ting and
understanding different areas of knowledge, both in relation Lo ﬂnF:'s: interest
and one’s future career, is integral to this stage. Exploring diEEIFl“}EE and
approaching problems and issues from rich interdisciplinary perspectives are
possible at this stage. There is a need to allow for such investigalions to take
place between and outside the *subjects’ chosen for study.

Most boards of study offer a variety of subject areas in additic?n to the
compulsory language courses. There is a concern about the formal or in formal
restrictions that operate to narrow the choice of subjects or study for students,
Several boards restrict the combinations in the form of ‘the science stream’,
‘the arts stream’ and ‘the commerce siream’. The CBSE does not restrict the
possibility of combinations that students can choose, but in view of the
increasing popularity of some combinations of subjects of study, and also
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because of a perception of status of subjects in relation to each other, many
such options are now foreclosed to students. Further, universities also need to
review their admission criteria as they currently restrict admission based on
the kinds and combinations of courses studied at the +2 stage. As a
consequence, many significant and meaningful combinations of study, such
as, for example, Physics, Mathematics and Philosophy, or Literature, Biology
and History, are closed to students,

Recent trends of schools tailoring their classes to medical and engineering
courses have led to an artificial restriction on the courses they offer in school,
arguably on grounds of popularity and timetabling. In many parts of the country,
students who want to study the arts and liberal subjects are left with very few
options. Schools also discourage students from opting for unconventional
combinations, often on account of timetabling considerations. We believe it
is essential to keep all options open for students. In case there are not enough
students in a school opting for a particular subject, schools could consider
working out arrangements with other schools in the neighbourhood so that
they could employ aresource teacher together. Such resource teachers could
also be employed at the block level to teach such special subjects that would
not otherwise be available in a school. School boards may also consider a
more active role in promoting subjects and streams of study.

The courses offered at the +2 stage need to be alive to recent and current
developments in the disciplines, as new knowledge arcas are carved out,
disciplinary boundaries shift and multidisciplinary studies develop. To allow
students to engage with areas of study that are growing in importance within
the disciplines and fields, courses could also be designed to offer optional
modules, rather than trying to cover everything and packing courses with too
much information. For example, History could have an optional module to
study either Archaeology or World History; similarly, Physics could offer the
options of Astronomy, Space Science and Rocketry etc.

Under pressure to ‘cover’ vast syllabi, many impaortant aspects of learning
such as practicals and field trips, and ways of learning such as reference work,
project work and presentations, are not fully utilised, to the detriment of overall
learning. Well-equipped laboratories and libraries, and access to computers,
are essential, and all efforts must be made to ensure that schools and junior
colleges are well equipped with such resources.

The vocational stream originally was meant to address the needs of those
who would enter the work force earlier than those who would enter the
professions via the traditional academic streams, or those who would pursue
study and research. We recommend infusing productive work as a pedagogic
medium for knowledge acquisition, developing values and multiple skill
formation at all stages of education, including the +2 stage.



Methods of Teaching at the Senior Secondary Stage 323

Given the developmental nature of this stage, guidance and counselling
by trained professionals must be made available to children. Interventions
to enhance self/carcer awareness, career exploration and planning are also
essential. Besides, this stage coincides with adolescence, a period in an
individual's life that is marked by personal, social and emotional crises
created due to the demands of adjustment required in family; peer group
and school situations. The provision of these services in schools would help
create the support system required to cope with increasing academic and
social pressures.

33.3 Instructional Strategies at the Senior Secondary Stage

The teaching learning strategies at the senior secondary stage will witness a
variety of departures from the practices followed in the past. Some of the
significant ones among these will be:

e From teacher dispensed knowledge to self-acquired one through
exploration/experimentation and self-learning. '
From textbooks to reference books, library research and surveys.
From theory to practice.
From facts and principles to their application.
From classroom/laboratory oriented learning to environment-based
learning.
From passive learning to activity based learning. _
From acceptance of conclusions drawn by others to self-derived and
validated inferences.

® From knowledge-based to skill and vocation-based lnami_ﬂEr

e From course completion as the end, to course completion as the

beginning of reinforcement through apprenticeship. _

e From Individual learning to participatory group team learnmg.

These, in effect, are very far reaching changes with far reaching im Il'l_i“-i"‘ﬂ"f'“S
likely to influence philosophical and attitudinal modificaticns imparting new
meaning to education. e

So faras the techniques and methods of teaching are concerned, HJ”dm}“"ﬁ
choice from among the conventional and the uncon ventional ones described
earlier could be made. In this choice not just the teachers but the students
could play an active role.
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