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CHAPTER!

1.1 Introduction :

One of the most important agencies set up by each civilized nation in its 
efforts to preserve and improve itself is a system of education. The schools of 
a society are established to help its young people to understand that society’s 
beliefs, ways of life, and values, and to prepare them to take a constructive 
part in its activities and further development.

Teaching originated at the dawn of civilization, as the first mission of 
man. With the passage of time the process of teaching has undergone several 
changes. The quality of classroom teaching in the schools depends upon the 
quality of education of teachers and the quality of education of teachers depends 
upon the knowledge of subject matter on the one hand and knowledge of 
pedagogy on the other hand. The knowledge of pedagogy and its application 
in class teaching is also undergoing change in this changing world.

The Sophists in the West and the Gurus in the East, as they taught learners, 
developed techniques of teaching, which were mainly subject-centered. The 
teachers had to explore within the knowledge areas of the subjects. Thus, 
incidentally, new knowledge areas, such as the Vedangas of the East and 
Grammer, Rhetoric and Logie in the West, evolved.

In the post Renaissance Europe we find a magnificent development of 
teaching methods which gave rise to a shift from “Subject-Centricism” to Pupil- 
Centricism. Comenius, Pestalozzi and Herbert, gave the fundamental idea of 
Psychologising the teaching-learning process, i.e. to teach according to the 
learner’s individual ability, interest, aptitude, etc.

Finally we come to our own age, the age which is industrial, atomic and 
space age followed by the concept of globalisation and also the age of the 
rapid social change. The challenge of this age is to prepare young people for 
diversity. To achieve this goal, the most efficacious methods of teaching have ' 
to be evolved, so that the vast amount of knowledge can be learnt in the 
shortest possible time.

The traditional explanation of the term teaching, which equates teaching 
with telling is not acceptable to the educators of to-day. Teaching, by a 
traditional teacher, as conventionally understood, is the act of disseminating 
information to the learners in the classroom.
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Eminent educationists has defined teaching from different angles. These 
definitions are classified into four types.

a) Teaching as imparting knowledge or skill

b) Teaching as doing anything and everything that may lead to learning.

c) Teaching as a social act of influence.

d) Teaching as the act of developing a purposeful psychological 
environment.

Keeping in view the above four types definitions of teaching a number of 
contemporary researches have been conducted, throughout the world, especially 
on the teaching-learning system. In connection with the revolutionary change 
in the twentieth century teaching method have also changed significantly. On 
the one hand old methods of teaching have been discarded and on the other 
hand new methods of teaching have emerged.

New paradigms, many kinds of teaching model have been developed on 
the basis of these research findings. The traditional techniques of teaching 
have been replaced by new techniques. The pupils may also be benefitted from 
these new techniques, if we can faithfully implement these teaching models in 
our class-room communications. Thus the destiny of India can be shaped better 
in her class-rooms. Before this, the researcher should emperically verify how 
far these teaching models prescribe different approaches to the instructional 
process to bring about changes in the behaviour of the learners.

Models were used in several context in our daily life. In teaching also the 
use of model is very old. Socrates, the ancient greek philosopher, used his own 
model of question answer techniques, the ancient Indian teachers developed 
their own models of teaching to affect desirable changes in the behaviour of 
the learners. Recently several models of teaching have been developed specially 
in Western Countries. These models prescribe different approaches to the 
instructional process to bring about changes in the behaviour of the learners.

One of the most comprehensive definitions, given by Bruce Joyce & Marsha 
Weil, is that “a model of teaching can be defined as an instructional design 
which, describes the process of specifying and producing particular 
environmental situation which cause the students to interact in such a way that 
a specific change occurs in their behaviour.”

Models of teaching can help a teacher to build up his capacity to teach 
more children and create a richer and more diverse environment for them. They 
can help curriculum makers, plan learning centres and curricula which offer to
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children a variety of educational alternative. They can help material makers to 
create more interesting and effective instructional materials and learning sources. 
They may stimulate the development of new educational forms - the educational 
opportunities which will replace the schools today.

In the present day teachnig & learning system is not originated only on 
cognitive factors. But different sources including school environment, Social 
Communication, Socio-Economic Status, Cultural Pattern and other different 
functions can influence the teaching-learning system.

In this regard T/L system is very important aspect for quality education. 
But to develop proper academic environment the system of teaching & learning 
must be improved as a whole. It includes infrastructure to evaluation. On this 
basis the problem have been selected. We are interested to investigate the 
different variables in this context to improve the T/L system. For example in 
many educational institutions T/L system have been developed on the basis of 
technology and their system working successfully. But in our country system 
specialy stands for different essential components as a sub-system of education. 
Therefore T/L system is a dynamic concept on the basis of our social pattern 
and available resources which may guide our learners.

1.2 Objectives of Teaching Physical Science : A Background Study

We teach science, partly because of its usefulness, partly because of its 
discipline and partly because of its cultural values. We live, move, and have 
our own being in a world in which science has become, of better or for worse, 
an inseparable element. Daily contact with the modern world makes some 
acquaintance with the facts and conclusions of science almost imperative.

According to Kothari Commission Report (1964-66)

"Science education, became an integral part of school education, and 
ultimately some study of science should become a part of all courses in the 
humanities and social sciences at the University stage, even as the teacing of 
sciences can be enriched by the inclusion of some elements of humanities and 
social sciences. The quality of science teaching is to be developed considerably 
so as to achieve its ability of problem solving, analytical skills and ability to 
apply them to the problems of material equipments and social living besides 
permitting the spirit of enquiry and experimentation."

Science is an intimate part of the environment, living things, the earth, the
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sky, air and water, heat and light and forces such as gravity. Hence, science is 
so close to the life of every boy and girl that it must be blended with education.

Narendra Vaidya Observes :
“Fundamental to the conquest of nature by the Scientist has been his 

method of approach to the unknown. Facts and understandings bring the 
scientists to the frontier, but it is scientific methodology that extends the frontier 
of knowledge.”

H. N. Sannders Opinions :
“The purpose of teaching science is not to instill a knowledge of facts, 

important as this may be. It is to develop skill in critical thinking and an 
appreciation of scientific methods to encourage desirable attitudes and interests 
and to stir the imagination”.

Teaching and learning Magazine :

In modern concept Teaching-Learning system is rather replaced by the 
modern technology, reflected through Teaching and Learning Magazine, Educators 
Outlook by Gale Riedel (2003). Here system represented as technological device 
supported by the following documents :

Educators Outlook by Gale Riedel (2003)
"Our school Washington Elementary, boosts 1200 PCs tied to 12 servers. 

There are some 500 staff users and 3800 student users in our centrally managed 
system. So you can imagine all of the different problems we may face regarding 
our network management.

Recently, we faced a problem that seems relatively minor but has broad- 
reaching implications. Namely how to work with students in a computer lab to 
show them how to do something on their computers without having them take 
individual turns or having everyone gather around one 15 inch computer screen 
trying to watch what the teacher was doing. So we decided to see what options 
were out there that would give our teachers the ability to work with the students 
in the most effective way possible and allow the students the ability to follow 
along weigh out being lost, thus receiving the teaching that they need."

I. 3 Different Commission & Committee Proposed their recommendations on
Science education for its upliftment either in academic dimension or its 
others developmental technique. Some recommendation are given below.
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COMMITTEE ON PLAN PROJECTS PANEL 
FOR SCIENCE EDUCATION IN SECONDARY

SCHOOLS, 1964

Report on Science Education in Secondary Schools : New Delhi, G. I. Press, 1964

Main Recommendations :

The following are some of the recommendations made by the panel :

1. The Education Department of each State should frame proposals for the
new academic year well in advance of the start of the academic session
furnishing full details. This will help schools to complete formalities and
procure science equipment in time for the new session.

2. When science teaching is introduced in a high school, a minimum amount 
of Rs. 10,000 may be earmarked for setting up a reasonably well-equipped 
laboratory for Physics and Chemistry. In case Biology is also introduced 
an additional amount of Rs. 300 should be provided.

3. For Middle schools, a sum of Rs. 4,000 for science equipment is considered 
essential.

4. Each middle and high school should have a workshop attached to it for 
which a grant of Rs. 1,000 should be sanctioned separately.

5. Adequate facilities should be provided to science teachers and students 
for working on hobbies during school hours and in spare time. Refresher 
courses and workshops should be arranged for teachers periodically.

6. The creation of a separate branch of Science Education in each State 
Department of Education under a Special Officer would strengthen the 
steps being taken at various levels for improvement of science teaching. 
The report has six appendices dealing with various aspects of science 
equipment and apparatus required for High Schools and Middle Schools.

After post independence (1947) to impart science education was rather 
difficult in India. Because before independence science education was 
limited in a particular section. But after independence separate educational 
strategy had been taken where mass education was an emergent need.
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Therefore a balance had to maintain between the need and demand on 
science education on that time. In 1964 the report was basically on the 
above reason specially framed on the basis of socio-economic condition. 
Science education was encouraged on the secondary schools in India in 
the above report.

EDUCATION COMMISSION, 1964-66

Report : 1964-66, Education and National Development : Delhi, Manager
of Publications, 1966

Main Recommendations :

The Report is divided into three parts. The first part covers chapters I-VI 
and deals with general aspects of educational reconstruction common to 
all stages and sectors of education. The second part covers chapters VII- 
XVII and deals with the different stages and sectors of education. The 
third and last part covering two chapters, i.e. chapters XVIII and XIX, 
deals with educational planning, administration and finance. The Report 
makes recommendations about various sectors and aspects of education, 
some of which are as follows :

1. Work-experience and social service should be introduced as integral parts 
of general education at more or less all levels of education.

2. Secondary education should be vocationalised.

3. Mother-tongue has a pre-eminent claim as medium of instruction at school 
and college stages. Moreover, the medium of education in school and 
higher education should generally be the same. The regional language 
should, therefore, be adopted as the media of education in higher education.

4. The teaching and study of English should continue to be promoted right 
from the school stage. English will serve as a link language in higher 
education for academic work and intellectual inter-communication.

5. The Central and State Governments should adopt measures to introduce 
education in moral, social and spiritual values in all institutions under 
their control.

6. Secondary schools should be of two types - high schools providing a 
course of 11-12 years.
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7. Education, as distinguished from pedagogy, should be recognised as an 
independent academic discipline.

8. Duration of training courses should be two years for primary teachers 
who have completed the secondary school course. It should be one year 
for the graduate students.

9. Science and mathematics should be taught on a compulsory basis to all 
pupils as a part of general education during the first ten years of schooling.

10. No single stage of education need be designated as basic education, but 
its essential principles should be retained to guide and shape the educational 
system at all levels.

11. External examinations should be improved by orienting question papers to 
objectives rather than to acquisition of knowledge, by improving the nature 
of questions, adopting scientific scoring of scripts.

12. Internal assessment should be comprehensive and evaluate all aspects of 
student growth.

13. Some centres of advanced study and a small number of major universities 
should be set up with the view to achieving highest international standards.

14. Education for agriculture, and research in agriculture and allied sciences 
should be given a high priority in the scheme of educational reconstruction.

15. The Ministry of Education, in collaboration with the Asian Institute of 
Educational Planning, should under. According to Indian Parliamentary & 
Scientific committee 1961 science education should be imparted on the 
basis of practical orientation & Vocation based. Science education in 
Secondary level would be on the general basis.
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INDIAN PARLIAMENTARY AND SCIENTIFIC
COMMITTEE, 1961

Report : Delhi, Publications Division, 1964

Main Recommendations

1. Science education in the primary schools should be introduced in the 
form of nature study. Not less than 25% of the lessons in the different 
languages readers could be devoted to science subjects in the form of 
stories, explaining the phenomena in nature as well as the lives of great 
scientists who have contributed to the making of the modem world. Such 
lessons should not, however, lack in literary presentation and grace to 
stimulate creative talent of the pupil. Use of visual aids, visits to botanical 
and zoological gardens and other methods of instructions have to be 
employed as far as feasible. Besides, in the reorganisation of syllabus for 
primary schools some science teaching has to be introduced in an 
elementary form.

2. General Science courses could be started in the middle schools, i.e. classes 
VI, VII and VIII.

3. At the High School stage science should be compulsory for all students, 
but it has to take the form of separate subjects as mathematics, physics, 
chemistry, biological sciences, etc. along with the other humanistic subjects. 
Certain guidance in this connection could be offered by the way in which 
courses have been prescribed in the U.S.S.R. While formulating the courses 
it should be seen that there is a balance between the courses in science 
and courses in humanistic subjects' and the one does not outweigh the 
other. This should remove defects of earlyspecialisation. Everyone who 
leaves the Hish School should be equipped with elements of science as 
well as of humanistic culture. Whether he goes into employment or further 
courses in higher education or junior colleges instruction or in courses of 
vocational education in the trade schools, polytechnics or various other 
branches of vocational training which will expand as our economy 
progresses.

4. A decision will have to be taken regarding the nature of the higher 
secondary stage. If the trend is to follow the recommendations of the 
Sampurnanand Committee, it will be possible to have new institution of 
junior colleges or intermediate collegs attached to the colleges or high 
schools or independent with a 2-year curriculum consisting of the 11th
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and 12th classes. In that case, specialisation in science could be started at 
this stage for those students who would go in for professional courses of 
medicine, agriculture, engineering or degree courses like B. Sc. and M. Sc. 
in science itself. The courses will have to be, perhaps, of the same nature 
as adopted for the VI form in U. K. where boys spend at least 2 years, but 
very often 3 years in doing courses at advances level for admission to the 
universities and other institutions of higher training.

5. Specialisation at an early stage of school education should be avoided 
and courses of instruction should be so framed as to enable those who 
come out of the high school at the age of 16 plus or 17 after completing 
10 years of schooling either to pursue an occupation or train.

In 1961 recomaindations on science education was very significant. 
Reports regarding laboratory and equipments revealed the following facts 
for improment of science education :

1. Functional environments for science education.

2. Laboratory and equipment for faciliatating science education.

3. Details infrastructural environments for laboratories.

4. Socio-economic condition to be considered for improving Practical 
laboratories.

5. Details about size, shape and other conditions for maintaining a good 
laboratory.

COMMITTEE ON PLAN PROJECTS : PANEL FOR 
SCIENCE LABORATORIES AND EQUIPMENT, 1961

Report on Science Laboratories and Equipment in High/Higher Secondary
Schools : New Delhi, 1962

Main Recommendations

1. Since the main function of a laboratory is to impart scientific education 
in an efficient way, its design should, therefore, be based on functional 
requirements.

2. The Panel considers that in the interest of economical distribution of lay
out and services, it would be advisable to locate the laboratories for
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Chemistry and Home Science on the ground floor and those for Physics 
and Biology on the first floor over these laboratories if the school buildings 
have a double-storeyed structure. For a single-storeyed structure, the 
grouping of Home Science with Chemistry and of Biology with Physics 
may still be kept intact. Both Chemistry and Home Science laboratories 
require special lay-outs for water and drainage which will be best arranged 
if they are both on the ground floor and adjacent to each other.

3. The Panel is of the view that all the four laboratories, viz. Physics, 
Chemistry, Biology and Home Science could be of the same size, i.e. 10.0 
m x 6.0 m = 60 sq. m. (32' x 20' - 640 sq. ft.) with a space of 6.0 m = 
60 m x 3.7 m = 22.2 sq. m. (20' x 12' - 240 sq. ft.) provided for ancillaries 
for each laboratory. The Panel feels that the space requirement of 60 sq. 
m. for a batch of 24 students is the minimum that could be recommended 
for each laboratory.

4. The factor of light, apart from affecting visual and physical comfort of 
students, involves the question of economy also in respect of the size and 
type of windows and of the disposition of light fittings. The chief purpose 
of lighting is to provide comfortable visual observation for laboratory 
work and the conservation of vision of the young workers. It is desirable 
to make maximum use of day-light by proper location of doors, windows 
and skylights. Windows are best placed at a standard height of 1.2 m (4 
ft.) from the finished floor level, as this would give a good distribution of 
light over the work tables whose height may vary between 85 cm. and 90 
cm. (2'-9" and 3'). To save on capital as well as recurring expenses artificial 
lighting needs to be provided only for occasional work. Windows and 
doors should be so disposed as to provide as evenly distributed illumination 
as possible. A window area of 20 per cent of the floor area is considered 
to be adequate for general laboratory work. In terms of lumens per sq. ft. 
is considered to be adequate. The following reflectance standares are 
recommended for obtaining a desirable brightness level inside the 
laboratories :

Ceilings — 85% of the total amount of light received by the surface. 

Walls — 60% of the total amount of light received by the surface. 

Floors — 15% to 30% of the total amount of light received by the surface.

5. Light and colour are closely inter-related so that in determining a suitable 
colour scheme inside the laboratory, the reflectance value should always 
be taken into account. White is not considered suitable for laboratory
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walls as it causes glare and shows dirt very prominently. Light cream or 
silver grey be preferable.

6. Work table is the most important item of laboratory furniture and needs 
careful consideration. The Panel, after careful consideration of the 
functional requirements, makes the following recommendations :

(a) Size of the work table need not be the same for all the four 
laboratories since the work carried out differs in each case.

(b) Work tables in the Physics, Chemistry and Home Science 
laboratories need not have drawers or closed cupboards. Biology tables, 
however, may preferably be provided with drawers. In Physics laboratory 
the work tables may me provided with 2 ft. wide intermediate shelves 
about I foot above the floor level.

(c) Provision for tables should be made for 24 students in each 
laboratory.

7. The Committee strongly recommended that accommodation such as storage 
and balance room must form an essential part of the laboratory itself and 
should be well-planned in the same manner as the laboratory.

8. The Penel feels that laying down of specifications and standards for 
equipment and apparatus will greatly improve the quality of instruments 
at present being supplied to schools and recommends that the necessity 
for making these specifications may be brought to the notice of the Indian 
Standares Institution and the Central Scientific Organisation with the request 
that they may expedite the laying down of standards of at least those 
items of science apparatus which are already being manufactured in the 
country.

9. The Panel made a detailed study of the cost involved in equipping the 
various laboratories and recommended that the procurement of equipment 
and apparatus for a school which was to introduce science subjects afresh 
may be spread over a period of three to four years. In the case of a 
school which is already imparting instruction in these subjects, the 
requirements will vary with reference to the available equipment and need 
for future development within the limits of the Panels list.

In 1970's the examination situation was not proper. Some malpractices 
were reported in different parts of India from where West bengal, is not 
an exception. But presently in 2005-2006 the situation has been changed 
overall. The situation in the examination hall presently is almost fair.
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Actually we are not interested about the examination situations of 
the hall but simultaneously we cannot avoid it because in West Bengal in 
secondary schools evaluation technique is based on summative approach 
where examination environment and other technical factors are very 
important.

COMMITTEE ON EXAMINATIONS, 1970

Report : New Delhi, National Council of Educational Research and
Training, 1971

Summary of Recommendations

1. Legislation

The State and Central Governments should immediately take suitable
measures to get amending legislation passed in the relevant laws pertaining
to the following matters :

(a) Empowering the Board / University to grant autonomous status to 
well established institutions.

(b) Empowering the examining authorities to check students and prohibit 
those with weapons from entering the examination halls.

(c) Making the assembly of persons within a certain distance from an 
examination hall a cognisable offence.

(d) Making the indulgence in malpractices by employees and authorities 
of the universities / boards a cognisable offence.

(e) Empowering the examining authorities to take out insurance for the 
invigilators and examiners.

(f) Making the assault on an examiner or an invigilator or other person 
connected with examination, a cognisable offence.

2. Conduct of Examination

(a) Paper-setters should be appointed at least six months prior to the 
commencement of a Public Examination and they should be given at 
least eight weeks to draft questions. The papers should be finalised 
at a meeting of the paper-setters.
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(b) Where the number of candidates in Public Examination is very large, 
there should be decentralisation with separate examination for each 
group of 10,000 school students or 1,000 college students.

(c) A Public Examination should be conducted in the institution in which 
the students study. The majority of the invigilators and superintendents 
should be drawn from the institution concerned.

(d) Admission to the centre of a Public Examination should be through 
one main entrance. Only bonafide candidates with identity cards should 
be admitted in the examination centre after thorough checking.

(e) Model answers should always be prepared and supplied by the paper- 
setters.

(f) Copies of the question papers set should be made available to the 
teachers in the schools and colleges on the day of the examination 
but after it is over, so that the teachers could comment on the paper 
to the authorities quickly.

#

(g) The method of spot evaluation at a central place to which all the 
examiners are called, should be adopted.

(h) The result should be declared subject-wise and furnished in the form 
of grades. The 'raw' marks given on the candidates passing in the 
minimum number of subjects.

(j) The certificate issues by an examining authority should have two 
columns, viz. one giving the result of Public Examination and the 
other giving the result of the internal assessment by the teachers.

(k) For the awarding of prizes and scholarships to a candidate who stands 
first in an examination or in a subject, a separate test should be 
conducted and admission to the same limited to those who secure the 
highest grade in the Public Examination.

(l) There should not be too many Public Examinations. There should be 
one at the end of the upper primary / middle school stage, another 
at the end of the secondary stage and the third at the first degree 
stage. All others should be internal assessments only.

3. Use of Examination Results

(a) A recruitment to the services should be made on the basis of tests / 
examinations conduced by the Public Service Commissions and the 
maximum age for appointment for clerical posts be reduced to 19 
years.
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(b) Admission to colleges including professional colleges should be on 
the basis of an entrance test conducted specifically for assessing the 
aptitude of a student for a particular course. Eligibility to appear at 
these tests should alone be determined by the results of the Public 
Examination.

4. Budgeting for Education

In future, both the Central and State Governments should make funds 
separately for guidance and studies and research on examinations.

5. Research

There should be continued study and research on examinations, both 
at the State and Central levels and in the boards / universities in a 
coordinated manner. Necessary funds for the same should be provided on 
a priority basis.

6. Novel Ideas

Novel ideas for the organisation and conduct of Public Examinations 
should be encouraged.

COMMITTEE ON SCHOOL BUILDINGS, 1970

Report : New Delhi, Ministry of Education, Government of India, 1972

Main Recommendations

1. The committee has estimated that Rs. 90 crores will be required for the 
additional buildings for the primary and secondary schools started during 
the Fourth Plan. The Committee has also estimated that Rs. 250 crores will 
be required for clearing the blacklog of school buildings required for 
primary and secondary schools started before the commencement of the 
Fourth Plan. The Committee has assumed that 50 per cent of the amount 
required for the construction of school buildings will be available through 
popular contribution. The Committee urge the Government of India to set 
apart Rs. 10 crores per annum for the next ten years as grants to the State 
Governments specifically for construction of school buildings. If necessary, 
half of this amount may be given as loan and the rest as grant.

2. In order to mobilise local resources for school buildings, the following 
steps are recommended :
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(i) The committee strongly recommends that the funds collected by the 
different States through lotteries may be utilised for educational 
purposes including the capital costs on buring the sale of the lottery 
tickets.

(ii) Local people may be asked to donate one or two rooms at the time 
of birthdays, marriages and such other occasions and if so desired, 
the name of the donor could be inscribed on the room / rooms donated 
by him / her.

(iii) Public meetings may be arranged and an appeal could be made by a 
number of speakers for donations for the construction of school 
buildings.

(iv) A drive should be made to get the religious institutions to donate 
some buildings as a part of their programme.

(v) Other avenues like staging plays and organising exhibitions may also 
be explored for the purpose of raising funds for school buildings.

(vi) Contributions in kind, e.g. surplus cement and surplus food for paying 
for the labour in kind may also be accepted.

3. The Committee recommends that the programme of construction of school
buildings may be planned in the following order of priorities :

(i) Buildings for those schools where classes are held in the open 
(Information received from States / Union Territories at Annexure X);

(ii) Places where classes are conducted in tents;

(iii) Schools having rented accommodation;

(iv) Repairs, maintenance and improvments (additional rooms, etc.) in 
existing schools.

The possibility of providing tents to schools where classes are 
being held in the open till buildings can be provided should also be 
explored.

Though the examination committee report on 1957 was for 
higher education appointed by U.G.C. but some recommendations may 
be fruitful on secondary level also. Specially the formative approach 
in evaluation system may be introduced in the present secondary 
level to upgrade the present system.
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EXAMINATION COMMITTEE, 1957

Report : New Delhi, U. G. C.

Summary of Recommendations

1. No reform in the system of examinations will reduce the failure rate in 
our universities and colleges, unless the prevailing admission procedures 
are improved. We have therefore, to see that only those candidates are 
admitted to universities who can profit by higher education. One of the 
feasible ways by which this could be done is to introduce in the School 
Leaving Examination two additional papers, one to test competence in the 
use of the language of the university and one to test intellectual maturity, 
for those who wish to enter the university.

2. Teaching work should be done not only through lectures but through 
tutorials, seminars, etc. It will be desirable to hold periodical short tests 
on the work done in the tutorials and to maintain a record of the 
assessments made. This should be regularly evaluated. Each university 
may decide what weightage should be given to this. In order to make 
room for tutorials, lectures may be cut down (it should be possible to 
reduce them by 50 per cent) and the teaching work divided between 
tutorials and lectures.

3. The U. G. C. should encourage seminars, discussions and conferences of 
university and college teachers for defining the objectives of teaching and 
examinations in different subjects at various levels. A clear conception of 
the aims of teaching will facilitate good teaching and bring about a greater 
conformity between examinations and teaching.

4. Research should be undertaken in regard to both the educational and 
technical aspects of examinations. Topics which may be taken up for 
research in this connection are indicated in the report. It should be possible 
for the departments of education in universities to undertake such work as 
a part of their normal activities. Perhaps the newly created National Council 
of Educational Research and Training would also be able to assist in this. 
There should be arrangement in the University Grants Commission to 
coordinate the research work of the different universities and to disseminate 
information and conclusions with regard to the studies undertaken.
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SECONDARY EDUCATION COMMISSION, 1952-53

Report : Madras, India, Ministry of Education, 1953

Terms of Reference

Under the Terms of Reference, the Government was asked :

A. To suggest measures for its reorganization and improvement with particular 
reference to;

(i) The aims, organization and content of secondary education;

(ii) Its relationship to primary, basic and higher education;

(iii) The inter-relation of secondary schools of different types; and

(iv) Other allied problems.

Summary of Recommendations

1. Aims and Objectives of Secondary Education

The Commission have said in their report : "As political, social and 
economic conditions change and new problems arise, it becomes necessary 
to re-examine carefully and study clearly the objectives which education 
at each stage should keep in view. Moreover, this statement must take into 
account not only the facts of the existing situation but also the direction 
of its development and the nature and type of the social order that we 
envisage for the future to which education has to be geared."

In the Commission's opinion, the most outstanding and 
educationally relevant facts in the Indian situation were :

(1) The adoption of the goals of democracy and socialism necessitating 
the development among the people of a broad, national and secular 
outlook;

(2) The extreme poverty of the country and urgency for promoting its 
economic growth; and

(3) The absence of educational facilities needed for developing all aspects 
of the human personality and the neglect of cultural pursuits and 
activities.

On the basis of this analysis, the Commission recommended that 
secondary education should be reoriented to the following aims and 
objects :
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(a) Development of qualities essential for creative citizenship : This 
includes the development in the students of secondary schools of 
those habits, attitudes and qualities of character which are essential 
for creative citizenship in a democratic society. Among these qualities, 
which are to be fostered through curricular and eo-eurricular activities 
in secondary schools, are :

(i) The capacity for clear thinking (allied which is the capacity for 
clearness in speech and writing);

(ii) The scientific attitude of mind;

(iii) A receptivity to new ideas;

(iv) A respect for the dignity and worth of every individual;

(v) The ability to live harmoniously with one's fellowmen through 
the cultivation of discipline, cooperation, social sensitiveness 
tolerance; and

(vi) A sense of true patriotism.

(b) The promotion of vocational efficiency : This involves not only the 
creation of a new attitude to work and an appreciation of the dignity 
of manual labour but also the development of the students' technical 
skill and efficiency through greater emphasis on craft and productive 
work and the diversification of courses at the secondary stage.

(c) Development of personality : This implies cultivation of the students' 
literary, artistic and cultural interests for a fuller development of their 
personalities. This means the provision of subjects like art, craft, 
music, dancing and hobbies in the secondary school curricula.

(d) The training for leadership : The training of persons who, on 
completion of the Secondary stage, would be able to assume the 
responsibilities of leadership at the intermediate level.

2. Methods of Teaching

Inculcation of values, attitudes and work habits : The methods of 
teaching in schools should aim not merely at the imparting of knowledge 
in an efficient manner, but also at inculcating desirable values and proper 
attitudes and habits of work in the students.

They should, in particular, endeavour to create in the students a 
genuine attachment to work and a desire to do it as efficiently, honestly 
and thoroughly as possible.
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Activity and project methods : The emphasis in teaching should shift 
from verbalism and memorization to learning through purposeful, concrete 
and realistic situations and, for this purpose, the principles of Activity 
Method and Project Method should be assimilated in school practice.

Teaching methods should provide opportunities for students to learn 
actively and to apply practically the knowledge that they have acquired in 
the classroom. Expression Work of different kinds must, therefore, form 
part of the programme in every school subject.

Emphasis on clear thinking and expression : In the teaching of all 
subjects special stress should be placed on clear thinking and clear 
expression both in speech and writing.

Training pupils in techniques of study : Teaching methods should 
aim less at imparting the maximum quantum of Knowledge possible, and 
more on training students in the techniques of study and methods of 
acquiring knowledge through personal effort and initiative.

Instruction to suit different student abilities : Attempt should be made 
to adopt methods of instruction to the needs of individual students as 
much as possible so that dull, average and bright students may all have 
a chance to progress at their own pace.

Group projects and activities : Students should be given an adequate 
opportunity to work in groups and to carry out group projects and activities 
so as to develop in them the qualities necessary for group life and 
cooperative work.

3. Examinations and Evaluation

Reviewing the defects of examinations at the Secondary stage, the 
Education Commission said :

"The examinations today dictate the curriculum instead of following 
it, prevent any experimentation, hamper the proper treatment of subjects 
and sound methods of teaching, foster a dull uniformity rather than 
originality, encourage the average pupil to concentrate too rigidly upon 
too narrow a field and thus help him to develop wrong values in education.- 
Pupils assess education in terms of success in examinations. Teachers, 
recognizing the importance of the external examination to the individual 
pupils, are constrained to relate their teaching to an examination which 
can test only a narrow field of the pupil's interests and capacities and so 
inevitably neglect the qualities which are more important though less 
tangible."
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(a) External examination — introduction of objective type tests : The 
number of external examinations should be reduced and the element 
of subjectivity in the essaytype tests should be minimized by 
introducing objective tests and also by changing the type of questions.

(b) School records for assessment of all-round progress : In order to 
find out the pupil's all-round progress and to determine his future, a 
proper system of school records should be maintained for every pupil 
indicating the work done by him from time to time and his attainments 
in the different spheres.

(c) In the final assessment of the pupils due credit should be given to 
the internal tests and the school records of the pupils.

(d) Symbolic marking to replace numerical marking : The system of 
symbolic rather than numerical marking should be adopted for 
evaluating and trading the work of the pupils in external examinations 
and in maintaining the school records.

(e) One public examination—final comprehensive certificate : There 
should be only one public examination at the completion of the 
Secondary School course.

(f) The Certificate awarded should contain, besides the results of the 
public examination in different subjects, the results of the school 
tests in subjects not included in the public examination as well as 
the gift of the school records.

(g) The system of compartmental examinations should be introduced at 
the final public examination.

(h) Board of secondary education to be set up : There should be a 
Board of Secondary Education consisting of not more than 25 members 
with the Director of Education as its chairman to deal with all matters 
of education at the Secondary stage and to lay down general policies.

A Sub-committee of the Board should deal with the conduct of 
examinations.

4. Buildings and equipment

School buildings—space per pupil : Normally, in designing buildings
for schools, care should be taken to see that an area of not less than 10
sq. ft. is provided per student in the classroom.
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Optimum strength of class and school : The optimum mumber of 
boys to be admitted to any class should be 30 and the maximum should 
not in any case exceed 40; the optimum number in the whole school 
should be 500 while the maximum should not exceed 750.

Research regqured on school buildings, furniture and equipment : In 
the type design of schools as well as the furniture, etc., research should 
be carried on to improve functional effciency and to adjust them to Indian 
conditions.

An Expert Committee should be appointed to lay down carefully the 
amount and the kind of equipment required for various types of diversified 
courses and workshops.

Land for educational purposes : The State Governments and the Centre 
should, wherever possible, assign lands to schools for playgrounds, 
buildings or agricultural farms and other necessary purposes without any 
charge.

Exemption from customs duty for equipment and books : In order to 
popularize progressive teaching methods and facilitate their introduction, 
"Experimental" and "Demonstration" schools should be established and 
given special encouragement where they exist, so that they may try out 
new methods freely wigthout being fettered by too many departmental 
restrictions.

5. Teachers
\

Guide material for teachers : Suitable literature for the guidance and 
inspiration of teachers should be produced by the Education Departments 
of all States and either the office of the Director of Education or one of 
the training colleges should be adequately equipped for the purpose.

Special committee to review the scales of pay : A special committee 
should be set up to review the scales of pay of teachers of all grades and 
recommend such scles of pay that will meet in a fair and just manner the 
varying cost of living.

National Policy On Education 1979 suggests that "the present system' 
of education must be reorganized is the light of Contemporary Indian 
reatlities and requirements."

Secondary Education is very important for the continuation among 
secondary (10th grade), Higher secondary (12th grade) & primary education. 
National policy on Education 1979 rightly comments "The entire educational
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system has to be seem as one chain."

It is true that after independence number of secondary schools have 
been increased rapidly in India supported by the following informations—

* No of schools in 1950-51 — 7300 (Secondary Level)

* No of schools in 1982-83 — 52, 279
Ref :

Challenge of Education 1986.

But the system of teaching and learning simultaneonsly not upgraded 
according to the requirements. For giving Quality education the system 
has to be improved overall. We are trying to investigate in this study to 
find out the real situation of teaching & learning in West Bengal on 
Physical Science. Finally we try to give an alternative measeres for the 
improvement of the system.

COURSE STRUCTURE

Secondery Level 2006

Literature group ' Science group Humanities

Bengali English Physical Sc. Life Sc. Math History Geography 

Marks distributs :
200 100 100 100 100 100 100

Apart from additional paper (containing 100 marks) all papers are 
compulsory. Scoring standard is based on 800 marks other than additional 
paper.
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1.4 New Syllabi 2006

West Bengal Board of Secondary Education 
Instruction for Framing Questions & Marks Distribution

Subject : Physical Science

1. There will be four groups vig. A, B, C, D in the Physical Science question 
paper.

2. Gyoup A will be compulsory. Ten questions are to be answered and each 
question will carry 1 mark. The nature of questions will be very short 
answer type. Thirteen questions are to be set taking at least four questions 
from each of (i) common to both Physics and Chemistry Section (IX and 
X), (ii) Physics Section (IX and X both) and (iii) Chemistry Section (IX 
and X both).

3. Ten questions are to be answered, taking at least two from group B and 
at least three each from Group C and Group D. Each question will carry 
8 marks, which may be divided (4+2+2) or (3+3+2).

4. There will be four questions in group B from question 2 to 5. All questions 
are to set from the section of the syllabus common to both Physics and 
Chemistry (IX and X both) — questions should be set covering the whole 
syllabus. A question may be set from different chapters of class IX and X 
or both.

5. There will be six questions in Group C from question 6 to 11. All questions 
will be set from Physics sections of IX and X both of the Physical Science 
syllabus—questions should cover the whole syllabus. A question may be 
set from different chapters of class IX and X or both.

6. There will be six questions in Group D from question 12 to 17. All 
questions will be set from Chemistry sections of IX and X of Physical 
Science syllabus—questions should cover the whole syllabus. A question 
may be set from different chapters of class IX and X or both.

7. It is desirable the questions should be 40% knowledge based, 30% 
understanding based, 20% application based, 10% skill based.

8. For the external examinees ten questions out of fifteen are to be answered. 
Questions should cover the whole syllabus. Each question will carry 10 
marks.
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The basic objective of this curriculum is to give general awareness of 
science. Besides this some features are given below : During the past few 
decades there have been tremendous changes in its content, methodology 
and applications. Side by side with the increase of scientific knowledge; 
many social and pedagogical issues have emerged on the scene. Students 
at the secondary level should be competent enough to face the challenges 
before the society and must be equipped with problem-solving abilities 
and life skills.

1. The course units have been arranged in a logical sequence. The fundamental 
principles of physical science which are supposed to proved the basis for 
interpreting facts have been included and the course units are numbered 
in the sequence in which they are to be covered.

2. The revised curriculum will be able to develop among the young students 
an interest to study physical science as a discipline, apprise them with the 
interfaces with other disciplines of science, To a great extent this curriculum 
will be able to eliminate from the minds of the young students the fear of 
memorizing facts with out knowing their various aspects used in day-to- 
day life.

3. The course has been made self-contained and it broadly covers the 
fundamental of physical science providing scope for cultivating problem 
solving ability in the students, though some background knowledge in 
chemistry at the secondary school science level' is assumed.

4. Under the existing time frame, the revised curriculum of Secondary level 
will not only serve as a link of continuits between the Secondary and the 
H. S. level, but also it will maintain the equivalence and uniformity in the 
standards at the National level.

1.5 System : Meaning and Concept

* A system has certain functions to perform.

* A system has many components / parts each of these may have a different 
function to perform but all of these together contribute to the function(s) 
of the system.

* The components of a system are interrelated and interdependent.

Thus a system may be defined as an entity which consists of interrelated
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and interdependent components, and works towards the attainment of certain 
functions.

Ref. Indira Gandhi National Open 
University Study Material-2005

(B.Ed)

System Meaning and Concept

"As deliberately designed synthetic Organisms Comprised of interrelated and 
interacting components which are employed to function in an integrated fashion 
to attain predetermined purposes"

Ref : Innovations in Teaching-Learning 
Process by S. S. Chauhen 

Page No.-47, 2001

Long man's Dictionary of Contemporary E English Edited by paul proeter defines.

System as a group of related parts working together : an ordered set of 
ideas, methods.

According to Oxford dictionary compiled by Betty Kirk Patrick - 2002.

System refers to structure, organization, order and arrengement of a 
particular dimension.

The advanced learner's Dictionary of current English (Mines that "Group 
of things or parts working together in a regular relation."

Banghart (1969) defines system as "an integrated assembly of interacting 
elements, designed to carry out Co-operatively a predlter mined function."

R. L. Ackoof (1971) defines "A system is the set often interrelated and 
interdependent elements."

Crawford Robb (1973) : "System is a systematic organisation of the elements 
that operates in a unique way."

Robert Davis - defines as "A learning system is an original combination 
of people, materials, facilities, equipment and procedures which interact to 
achieve the goal."

Hickey (I960)! "A system is an assemblage of objects united by some 
form of regular interaction or interdependence, which collectively Contribute 
towards an important and complex function."
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Johnson, Kast, Rosenzweigh (1964) define a system as "an organised or 
complex whole, an assemblage or combination of things or parts for many a 
complex or unitary whole."

A.K. Jalaluddin (1981) : " A system may be defined as a dynamic, complex, 
integrated whole consisting of self-regulating pattern of interelated and 
interdependent elements organised to achieve the pre-determined and specified 
objectives."

Ref : J. C. Agarwall

The 'System' model of the educational process :

Input Output

Model at the Interactive Teaching-Learning System by
young-sheng-chen (2004)

Teacher

Teaching
Resource
Progress
Discussion
Evaluation

^ Monitoring

Teaching
Learning
Activities

Grading

Learning 
Knowledge 
Follow up 
Discussion 
Examination

Student

From background study it reveals the following aspects :

(1) Real situation of Teaching & Learning in West Bengal.

(2) Analysis of examination system to understand the true picture of 
evaluation techniques followed in West Bengal Secondary Schools.
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(3) Mechanism of Teaching Learning system on the basis of realistic 
mode.

(4) An alternative model of Teaching-Learning system is given below :

Teaching-Learning System

School Environment _

/

Curriculum Structure

/ \

Available Resources

v
T/L Process

Modified Process

A

Evaluation System

~T~

Mechanism of 
T/L process

Any teaching learning system should be based on situational factors, 
availibility of Resource persons, infrastructural facilities, curriculum structure, 
teaching learning process & Examination pattern are different sub systems of 
Teaching-Learning system.

Investigation has been conducted through survey on the basis of Input 
including school environment, curriculum structure & availibility of resources 
in secondary schools of West Bengal on the basis of a standerdised 
Questionnaire.

Remedial solution has been given on the last chapter by giving a suggested 
model namely Interest diversification model after investigating the input & the 
output. By compaing the input & the product finally conclusion has been made.

Teaching Learning System (2002) by Roy Lee Foley

The process of system dynamics for a teaching-learning system consists of 
five stages.

* The first stage : It is the description or mapping of the system. It is the 
most important and the least straightforward of the stages in our analysis. 
It requires taking various bits of information about teaching-learning 
systems in the real world and turning them into a unified theory.
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* Second stage : The formulation and construction of a simulation model is 
performed. The system description is translated and converted into the 
level and rate equations of a system dynamics model by providing the 
requisite parameters. Creating the simulation model requires that the rather 
general and incomplete description of the first stage be made explicit.

* Third stage : Simulation of the model, will start after the equations of the 
previous stage pass the logical criteria of an operable model, such as all 
variables being defined, and consistent units of measures. The first 
simulations at this stage will raise questions that cause repeated returns to 
the both prior stage until the model becomes adequate for the purpose 
under consideration.

* forth state : Some policy alternatives are chosen for testing.

* Fifth stage : Proposed policy changes will be tried to the model to maintain 
or obtain sustainable improvement in performance while considering the 
feasibility of implementing these changes in its real world. If the model is 
relevant and persuasive, then the process can be concluded for the necessary 
evaluations.

The Parameters of Teaching Learning System

Many parameters and situations are considered in this study. Below are some
examples.

1. Types of learning : Different types of learning are generally accepted and 
required in any educational process. They include : rote learning 
(memorizing), closed problem solving (understanding and comprehending), 
open problem solving (creative thinking), and skill development. Other 
types and sub-types have also been defined.

2. Teaching System : Different types of teaching systems are generally 
considered. They include : traditional teaching (Professors, instructors, 
graduate students as TA's and RA's and lecturers, lectures, textbook, lecture 
notes, overhead and slide projectors lab, etc.), computer driven overhead, 
interactive software, testing and marking software, interactive distance video, 
all students with computers, and improvements to internet to remove paper 
requirements.

3. Subject Matter : Different types of subject matter can be generally 
considered. But learning materials extracted from an introductory course
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in Industrial Engineering taught to the second year Engineering students at 
University of Manitoba is chosen for the purpose of the study. The subject 
learning materials require a quantity of mathematics, physics, chemistry, 
analytic, geometric, memory, dexterous and other abilities.

4. Student Type : A student description requires at least three groups of 
parameters. They are : 'ability to learn' relative to subject type and learning 
type, 'poor knowledge' about the subject (and also general background 
knowledge), and 'desire to learn'. The ability to learn is not considered 
essentially fixed because certain learning skills may still be learned. The 
prior knowledge (and or background knowledge) of the student can typically 
be adjusted by remedial programs if they have the basic ability to learn in 
the subject. Some types of desire (motivation) e.g. basic interest in subject, 
tend to be intrinsic while other types, e.g. seeing a relation between the 
subject and a future profession, can be adjusted to some extent by the 
structure and style of the teaching process.

Ref. : Website, Teaching Learning system.

1.6 OBJECTIVES OF OUR STUDY

* To study the present Teaching Learning System of Physical Science in 
Secondary Schools of West Bengal.

* To study the school environment of West Bengal regarding Teaching 
Learning System of Physical Science.

* To study the curriculum structure of Secondary level schools in West Bengal 
Board.

* To study the Teaching Learing process of Secondary Level Schools of 
West Bengal.

* To study the evaluation process of secondary curriculum in West Bengal.

* To study the mechanism of Teaching Learning system.

1.7 STATEMENT OF THE PROBLEM

"An Investigation into the Teaching-Learning System of Physical Science 
in the Secondary Schools of West Bengal."
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1.8 METHODOLOGY

Type of Research : The Research is basically descriptive type Survey 
Research. Both discriptive and inferential statistics have been used for conducting 
the study.

1.9 TOOLS USED :

1. Standardized Questionnaire of Teaching-Learning System.

2. Assembled Questions of Xth Grade examination conducted by West Bengal 
Board of Secondary Education for last four years.

3. Interest Diversification Model of Teaching.

1.10 LIMITATIONS :

* Actually the investigation is vast and expensive too. We are trying hard to 
investigate the position of Teaching-Learning System of West Bengal from 
North to South and East to West almost every district of West Bengal. But 
we are limited our attention to the West Bengal Board of Secondary 
Education. We cannot reach directly to the ICSE and CBSE or other Boards 
though they are not large enough in comparison to West Bengal Board.

* The study is limited within the components of teaching learning system 
based on academic environment not on the basis of tecnological device 
since very few institution used webbased technology or computers as an 
instructional strategy in educational atmosphere of West Bengal. What we 
observed on that basis we develop our system.

* The Research is comprehensive in nature. It may be more particularised 
but then mechanism of Teaching-Learning System may be difficult to predict.
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CHAPTER II

COMPONENTS OF TEACHING LEARNING SYSTEM
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CHAPTER — II

2.1 Introduction :

Teaching-Learning system is a complex procedure depends on the 
multidimensional components. It is true that Teaching and Learning is basically 
bipolar process. But the nature of Teaching & Learning may vary in different 
population not in the same fashion. In West Bengal what we observe in different 
schools that school environment are in diversified mode. Some places are there 
where academic situation is satisfactory. But there are some places where the 
picture is not appreciable. From our observation we find that Teaching-Learning 
system specially function of four components which are mentioned below :

Teaching-Learning system :

* School Environment.

* Curriculum Structure.

* Teaching & Learning Process.

* Evaluation technique

2.2 Review of Related Studies :

According to Ferreria Learners attitude depends on available facilities in school 
environment, infrastructure, building condition & other facilities (1995). In 1970 
prushansky talking about the physical settings & atitude of learning human 
development causes from the academic atmospheric condition. Their feelings, 
attitudes, values, expectances, desires came from their school surroundings.

Mayburry Explains How Environment & non cognitive factors affected the 
Learning in 1992.

In 1988 Christopher observed that pleasant surroundings have had a better 
feelings or make a better attitude. School environment is a touchy matter to the 
learners. Their achievement & attitude both depends upon these factors. In 
1972 according to Lovin the children were very much interested about their 
school building & similary shows positive response towards bright & 
comfortable surroundings.

In 1982 Chan founded that pupils housed in a modern school building 
have a positive relationships with their attitude

In 1976 creamer also showed the effectiveness of school facilities. Lewin
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in 1976 showed the influence of open-space classrooms is more effective than 
closed-space classrooms.

According to Bronfenbrenner (1989), young people need to have adults 
who are 'Crazy' about them. Unfortunately, in our most troubled schools teachers 
aren’t crazy about students, and students aren't crazy about teachers, instead 
they are driving each other crazy. In these schools, support networks are weak 
or nonexistent for both children and teachers. Teachers may resent what they 
perceive as inadequate encourage, assistance, and the resources to do their job. 
Students may feel that nobody at school knows or cares about them.

In the domain of self concept Bowers and Burkett in 1989 shown that self 
concept scale of students in a modern facility were significant by higher than 
the student of score of those who housed in older facilities.

School environment significantly related to the fllowing factors :

1. Effective principal leadership (Teddile & Stringfield) 1993.

2. A safe and orderly setting (Bryk & Thum) 1989.

3. Extracurricular Activities (Landers & Landers) 1978.

4. Size & impersonality of schools (Eberts & Stone) 1988.

5. Needs of the students (Gattfredson & Cottfredson) 1985.

6. School Contexts (Landers & Landers) 1978.

Some schools have a warm, friendly ambience, while others have a cold, 
foreboding environment that permeates classrooms and offices. It seems probable 
that school and classroom climate would influence student performance, and 
the research to classroom climate would influence student performance and the 
research to support this conclusion (e.g. Hill, Foster and Gendler, 1990; Fraser 
and Fisher 1982; Moos. 1979). To provide a warm school climate, school 
administration and support services in poor area must be especially sensitive to 
the needs of students with responsibilities or problems outside school (e.g., 
working students, teen mothers). Students with emotional problems may never 
have their difficulties treated because many schools have inadequate, 
psychological services (Tuma, 1989).

Highly mobile students may particularly suffer from inadequate 
administrative and support practices. Migrant children, for example, may lose 
academic credits or experience delays in enrollment due to lack of 
communication and coordination between schools. School staff may be unaware
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of migrant students' needs and may fail to provide adequate guidance. 
Consequently, migrant children's academic progress may suffer, discouraging 
student persistence (Morse, 1988; Philips, 1985). Homeless children may suffer 
similar difficulties in school. These children face and array of problems that 
may interfere with learning and attendance : poor nutrition, lack of a quite 
place to study, inadequate clothes and school supplies, dangerous surroundings, 
peer ridicule and the stress of constant moves. Schools are often not prepared 
to address these problems. Homeless children may have difficults enrolling in 
school because they lack prerequisite records or a permanent address, and once 
in school they may not receive adequate encouragement and assistance (Molnar, 
Rath and Klein 1990; Nichols-Pierce, 1992).

Instructional practices and materials if fails to engage and challenge 
students, and for which classroom climate and intellectual development may 
suffer. Teachers may spend most of their time demanding attentiveness or trying 
to maintain order. The entire class, including the teacher, may watch the clock, 
longing to be put out of their misery. Teacher burnout and student disciplinary 
attendance problems are likely outcomes.

Interest is a significant determinant of how people attend to and persist in 
processing information (for a review of research see Hidi 1990). Children are 
more likely to learn material that stimulates their interest. The lack of active 
learning experiences may help explain why students' interest in challenging 
subjects tends to decline. A survey of black seventh graders’ science interests 
finds that although most students express curiosity about various science topics, 
and show strong interest in science discussions, filed trips, and experiments, 
they report that they never or seldom have input into selecting class topics or 
projects (Anderson, Pruitt and Courtney, 1989). Reyes and Laliberty (1992) 
hypothesize that the limited literacy skills of many Hispanic children may result 
from their assignment to classes that emphasize basic skills and passive learning 
rather than cultivating higher order proficiencies.

The "basic skills" approach to teaching literacy ’dooms' students to a 
curriculum that lacks interest and relevance (p. 264). Consequently, students 
have little motivation to learn. Other studies suggest that active learning in 
combination with "Scaffolding" (building upon the cultural knowledge that 
children bring to the classroom) may enhance the learning of young people of 
colour (Guitierrx 1992, Lee, 1992; Peterson, 1991).

Co-operative learning has been proposed as a way of enhancing academic 
engagement and fostering positive relations between students of diverse 
backgrounds (Slavin, 1990; Cohen, 1984; Skon, Johnson, and Johnson, 1981).
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In Co-operative settings, group efforts are rewarded, thus students have an 
incentive to resolve differences and work together. At any rate, complete 
harmony among students and teachers is not a likely outcome of student 
engagement - indeed, one of the definitions of 'engagement' is to enter into 
conflict. The expression of intellectual differences between students and teachers 
can stimulate curiosity, improve reasoning skills, and enhance creativity (Johnson 
and Johnson, 1979). Conflict in the classroom can be constructive if it occurs 
within a structured learning environment in which problem solving, rather than 
personal attack, is the goal.

If schools are too accommodating to low performance, they may limit the 
usefulness of school attendance. Continuation schools, for examples, may be 
more responsive to students needs (e.g. offering daycare to young mothers) 
and thus often may be more attractive to students than comprehensive schools; 
however, they may offer limited opportunities for academic challenge (Kelly, 
1989). Studying a school that has a lower dropout rate than would have been 
predicted by its demographics, Miller, Leinhardt, and Zigmond (1988) find that 
the school's warm, accommodating environment enhances engagement and thus 
increases the school's holding power - but it does not encourage achievement.

According to Foley 2003 Teaching Learning Process is interactive in nature. 
In one way interactions all the information moved to the knowledge base to 
the individual. One way interaction which is passive in nature would include 
: (a) reading (b) listening (c) watching a video taped presentation.

In two way interaction the individual is able to develop the knowledge 
base & in return the knowledge base will also produce some response.

Similarly interaction is also possible with the living world. Specially with 
teachers & trainers. In this situation the relationship between teacher & students 
are very important for developing knowledge & skills.

* Teaching Learning process includes : (1) Cognitive (2) Behavioral (3) 
Experimental dimension.

* Teaching learning basically dual & complementary process but to model an 
educational system more concentration is given on learning side.

* Learning is the function of students interaction with method & subject 
matter.

* Learning is possible through instruction and organised experience.

An Interactive Teaching Learning system is very important in todays' world 
when the Teaching Learning system is mainly learner centric. Here interaction

35



is the methodology which helps learners for their better performance.

According to yung sheng chen (2004) : The main components of classroom 
based instruction include :

(a) Instructor teaching the key contents in a textbook.

(b) Students paying attention to follow the guidence.

(c) Examinations for evaluating the learning performance of students.

Teaching and Learning framework

According to Denise Bradley (2003) - Teaching Learning framwork include 
following steps.

* Teaching and Learning strategy

* Teaching & learning priorities.

* Future plans

* Statement on progress

* Teaching and research on Educations.

Learning Strategy

Dimension Content Source

Organized study methods Consistent work, well-organized
and regular Lancaster 1

Achievement motivation Competitive approach equivalent
to the 'hope for success' found Lancaster 1 
in cluster analyses and interviews

Fear of failure Motivation fed by anxiety, as flund Lancaster 1 
in cluster analyses and interviews

Disillusioned attitudes to 
study

Showing little involvement in work;
cynical and disenchanted with their Lancaster 1
university exprience
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Syllabus-boundness Relies on clear instructions, Parlett
structure and defined syllabus to (1970) as
guide studying modified in

Lancaster 1

Sociability Involvement in social life at
University - interest in people Lancaster 1

Deep approach Looks for meaning; interacts
actively; links with real life Marton

Surface approach Relies on rote learning; conscious
of exam demands Marton

Comprehension learning Uses analogies in building up 
descriptions of topics, emphasizing
the outlines of ideas and
inter-connections

Pask

Operation learning Relies on step-by-step, logical
approach emphasizing factual 
details

Pask

Strategic approach Tries to obtain cues from lecturers Miller and
or previous papers about likely Parlett
examination questions; tries to (1974)
impress staff - likes to be noticed modified by

Ramsden
(1979)

Intrinsic motivation Interested in learning for its own
sake Biggs

Extrinsic motivation Sees university as a way of obtaining
necessary qualifications Biggs

Internality Uses internal standards of truth Biggs

Openness Sees university as place where
values are questioned Biggs.

Ref. : Noel Entwistle 2000
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Related literature bave been extracted directly on indirectly from different 
research findings based on teaching-learning system of physical science. Besides 
this teaching & learning conponents sometimes they are extracted from science 
based other subjects. Specially for curriculum planning, teaching-learning models, 
teaching-learning process, evaluation teaching, other available resources. 
Sometimes it looks not releavent. But for considering T/L system, we focusing 
our attention in a free mind to collect the data. Different findings are given 
below :

In 1994 Kishore Lalit and Puri H.S. in their study showed the process-based 
learning of physics. The main purpose of such a project is to transfer scientific 
attitude and temper among students. The study is a comprehensive in nature 
and will be helpful for proferssional preparation of teachers.

Major Findings : (1) The scientific attitude of the teachers showed a significant 
improvement after the treatment of investigatory projects in physics. (2) The 
understanding of science of the teachers showed a significant improvement 
after the implementation of investigatory project in physics. (3) While the high 
and middle groups showed significant improvement in the scientific attitude 
the low group showed no significant change in their scientific attitude after the 
treatment. (4) The middle and low groups showed significant improvement in 
the understanding of science while the high group showed no significant 
improvement in their understanding of science. (5) The inservice programme 
yielded fruitful results. [0025]

In 1995 Maharajan S. D. showed the development of environmental studies in 
science curriculum for primary schools of Nepal. The main reomendations are—

Major Findings : (1) The curriculum was evaluated by experienced primary 
school teachers, teacher educators and experts from India and Nepal. Some of 
its subunits were field tested in Nepal by the researcher to see the feasibility 
of the curriculum. The final version of the curriculum was reformulated on the 
of the curriculum from this group. (2) On the basis of the researcher's 
observation and the result of the pre-test and post-test on sample sub-units of 
the curriculum in the classroom situation, it was found that the proposed EVS 
curriculum was functional but required more extensive evaluation for the whole 
range of units. [0046]

Nayak Ram Sahw showed in 1996 Interest of boys and girls towords science 
in schools.

Major Findings are : (1) Compared to the boys, the girls interest for science
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appeared negative in students. (2) In connection with the nature of science the 
inferences derived in the study reflected the impact of curriculum changes 
introduced in schools. (3) At the secondary stage, there was a bifurcation in 
two major streams of science and humanities. [0035]

Rajgapalan Malathi in 1995 observed the Formal Reasoning of piaget in science 
among school students and investigate the relationship between formal reasoning 
and aspects like Intelligence, socio-economic status, medium of instruction, age 
and class.

Major Findings are : (1) All the four socio-econimic status groups, both the 
medium-of-instruction groups and both the sex groups differed significantly. 
(2) The successive age groups or the pupils in successive grades did not show 
significant differences in performance. But the differences became significant 
when larger differences in age or grade were considered. (3) Pupils studying 
through English medium did show better ability in formal reasoning. (4) The 
medium as such did not influence the development of formal reasoning. (5) IQ 
and gender contributed significantly to formal reasoning. (6) Socio-economic 
status and gender seemed to influence formal reasoning with greater significance 
as compared to other aspects like age, grade and medium of instruction. (7) 
The formal reasoning ability of boys was higher than that of girls. (8) A higher 
level of socio-economic status led to higher score in formal reasoning. (9) The 
medium of instruction did not influence the development of formal reasoning. 
(10) The test of formal reasoning that had been devised (in English and Tamil) 
was useful in identifying the pupil's formal reasoning at five levels. [0161]

A study conducted by A. B. Saxena related to the curriculum planning and 
construction by identifying the misconceptions of the entire curriculum in 1994.

Major Findings are : (1) In school-A out of seven units under study, four units 
showed significantly higher gain scores of experimental group. Two units 
showed that control group gained significantly more than the experimental group. 
(2) In school-B only five units could be taught with the prescribed strategy. 
Out of the five units, only in one unit experimental group gained significantly 
more in comparison to control group. In one unit the gains of experimental and 
control groups were not significantly different. For the other units, no definite 
trends could be seen. (3) Continuity of using the strategy played an important 
role in terms of gains. (4) Concept mapping was mentioned as one of the 
elements of the conceived strategy. It was found that the students took time to 
learn drawing the concept map. [0021]
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Singh Ram D, Ahluwalia, Sudarshan P and Verma Sunil K. 1994 observes the 
attitude of high school students towards mathematics on different intelligence 
levels.

Major Findings are : (1) The students of high intelligence group had more 
favourable attitude towards mathematics compared to the students of both 
average and low intelligence groups. (2) The students of average intelligence 
had a more favourable attitude towards mathematics than the students of low 
intelligence. (3) The males did not have a more favourable attitude towards 
mathematics than females. (4) The students of age 13+ showed more favourable 
attitude towards mathematics compared to the students of ages 14+ and 15+ 
but the students of age 14+ did not have more favourable attitude towards 
mathematics compared to the students of age 15+. (5) In the age range of 13+ 
to 15+ students of lower age showed morefavourable attitude towards 
mathematics. [0139]

In 1995 Sumangala V. showed the relationship between different psychological 
components and academic achievement in mathematics.

Major Findings are : (1) mathematics Aptitude and its components viz., Numerical 
Ability, Numerical Reasoning, Ability to use Symbols, Spatial Ability and Abstract 
Reasoning, Attitude towards Mathematics and Self-Concept in Mathematics 
discriminated significantly between high and low achievers in Mathematics. (2) 
The relation among the independent variables, Mathematical. Aptitude and its 
component viz. Numerical Ability, Numerical Reasoning Ability to use Symbols. 
Spatial Ability and Abstract Reasoning. Attitude towards Mathematics and Self 
Concept in Mathematics with Achievement in Mathematics were significant and 
positive. (3) Regarding the extent of relationships. (3) Regarding the extent of 
relationships, relation of Achievement in Mathematics with Mathematics Aptitude, 
ability to use Symbols. Reasoning and Attitude towards Mathematics were 
substantial whereas those with other variables were low. (4) Achievement in 
Mathematics was related not only to Cognitive Variables like Intelligence, 
Aptitude, etc. but also to the affective variables like Attitude towards 
Mathematics and Self-Concept in Mathematics. [0100]
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Scheerens & Basker : Components of Effectiveness 
Enhancing Factors (1997)

Factors

Achievements, *
orientation *
high expectations *

*

Educational leadership *
*

*

*

*

*

*

*

Components

Clear focus on the mastering of baisc subject 
High expectations (school level)
High expectations (teacher level 
records on pupil achievement

General leadership skills
School leader as information provider
Participative decision-making
School leader as coordinator
Meta-controller of classroom process
Time spent on educational and administrative
leadership
counsellor and quality controller of classroom 
teachers
initiator and facilitator of staff professionalization

Consensus and 
cohesion among 
staff

types and frequency of meeting and consultations 
contents of cooperation 
satisfaction about co-operation 
indicators of successful cooperation

Curriculum quality *
/ opportunity to learn *

*

*

*

setting eocurricular priorities 
choice of methods and textbooks 
application of methods and testbooks 
opportunity to learn 
satisfaction with the curriculum

School climate (a) Orderly atmosphere—
* the importance given to an orderly climate
* rules and regulations
* punishment and mvard
* absenteeism and drop-out
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Evaluative potential

Parental involvement

Classroom climate

*

*

*

good conduct and behaviour of pupils 
satisfaction with orderly school climate 
(b) Climate in terms of effectiveness orientation 

and good internal relationship 
proprieties in an effectiveness - enhancing school 
climate
perception on effectiveness-enhancing conditions
relationships between pupils
relationships between teacher and pupils
relationships between staff
relationships : the role of the head teacher
pupils engagement
appraisal of roles and tasks
job appraisal in terms of facilities, conditions of
labour, tasks load and general satisfaction
facilities and building

*

*

*

*

*

*

*

evaluation emphasis
monitoring pupils' progress
use of pupils progress
school process evaluation
use of evaluation outcomes
keeping records on pupil performance
satisfaction with evaluation activities

*

*

emphasis on parental involvement in school 
policy
contact with parents
satisfaction with evaluation activities

*

*

*

*

relationship within the classroom 
order
work attitude 
satisfaction
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Effective learning time * importance of effective time
* time
* monitoring of absenteeism
* time at school
* time at classroom level
* classroom management
* homework

Singh Basant Bahadur 1994 Effectiveness of U.G.C. countrywide classroom 
programmes on models of teaching with talk-back and with interactive mode. 
Bharatiya Shiksha Shodh Patrika. Vol. 13(1), 43-48.

Major Findings : (1) The adjusted mean achievement on the test of group with 
talk-back and with interactive mode differed significantly. (2) The interactive 
group was likely to perform significantly better than the group with talk-back. 
[0137]

Another important dimension of Teaching-Learning system is teaching strategies. 
Innumerable research have been conducted in this aspect. Information processing 
model has been upgraded from various research comers. Existing different models 
have been compared with the traditronal one on different subjects.

Major Findings : (1) Concept attainment model of teaching was found effective 
in developing reasoning ability, scientific creativity as well as fostering 
favourable attitude of the students towards science whereas it could not foster 
inquisitiveness, persistency or problem awareness among them. (2) Inductive 
thinking model was found to promote reasoning ability, scientific creativliy, 
problem awareness ability as well as attitude of the students towards science 
favourable but could not bring significant enhancement in inquisitiveness or 
persistency ability among them. (3) Inquiry training model of teaching was 
found effective in developing reasoning ability, scientific creativity, problem 
awareness ability and attitude of the students towards science favourably. 
However, this model could not bring significant gain in inquisitiveness or 
persistency. (4) Concept attainment model, inductive thinking model or inquiry 
training model did not differ in effectiveness in terms of enhancing reasoning 
ability or scientific creativity. (5) Inductive thinking model and inquiry training 
model of teaching had been rated better than concept attainment model in 
fostering problem awareness ability. However, inductive thinking model and 
inquiry training model didn't differ in fostering ability to see the problems. (6) 
Concept attainment model, inductive thinking model or inquiry training model 
did not differ in promoting attitude of the students towards science. [0016]
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According to ACER1 (Australian Council For Educational research) following 
points are relevant to explain Teaching learning system.
* positive relationship with learning
* development of a positive self-concept
* sense of self-discipline and self-worth
* student's living skills becoming a productive and confident member of the 

adult world in time.
* the development of appropriate value systems; and
* the preparation of the student for the next stage of learning (McGaw et al, 

1992)

The system of Education — By Throsby & Gannicott (1990)2 States that :

* trained teachers make a difference
* class size is not relevant

* the provision of instructional materials is one of the most cost-effective 
ways of raising the quality of education

* education is most effective if initial instruction uses the mother tongue
* lavish buildings and equipment will not raise quality
* curriculum reform will not necessarily raise educational quality
* examinations are a useful way of monitoring school quality

* healthy well-fed children learn better

* amount of learning time affects educational outcomes
* quality depends on good decentralized education management

Lonis Chhen, Lawrence Manion and Keith morris on (1999) in their book 'A 
Guide To Teaching Practice' mention the following teaching-learning strategies—

* establish clear expectations of pupil behaviour in the classroom and secure 
appropriate standards of discipline;

* create and maintain a purposeful, orderly and supportive environment for 
their pupils' learning;

* maintain pupils' interest and motivation;

Ref. 1 to 2 : An Explorative Study on School Effectiveness by Aduri Khatun supervised 

by Prof. P.C. Biswas 2004 A dissertation paper, University of Kalyami.
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* present learning tasks and curriculum content in a clear and stimulating 
manner;

* teach whole classes, groups and individuals, and determine the most
appropriate learning goals and classroom contexts for using these and 
other teaching strategies;

* use a range of teaching techniques, and judge when and how to use them;
* employ varing forms of curriculum organisation, and monitors their

effectiveness
* communicate clearly and effectively with pupils through questioning; 

instructing, explaining and feedback.
* manage effectively and economically their own and their pupils time;

* make construction use of information technology and other resources fro 
learning;

* train pupils in the individual and collaborative study skills necessary for 
effective learning.

(Page No. 24)

Mohan Raju, P. 1992. A study of factors contributing to the teaching profession. 
Ph.D., Edu. Uniu. of Delhi.

Major Findings : (1) More committed teachers were found significantly different 
from less committed teachers on "Work-related Personality" (Factor I); and on 
all its six constituent variables. (2) On the factor "perceived characteristics of 
the profession' (Factor II), more committed teachers were found to have scored 
significantly higher than less committed teachers; and also more committed 
teachers were significantly higher on all six constituent variables. (3) Scores 
on Factor III ("professional choice satisfaction") and on its constituent variables 
were found significantly more for more committed teachers than for less 
committed teachers. The constituent variables were choice satisfaction and 
opportunity for other jobs. (4) Less committed teachers were found to have 
significantly lower scores than more committed teachers on "professional 
satisfaction and importance" (Factor IV) and on its constituent variables. (5) 
More committed teachers expressed a significantly higher "desire to improve 
skills" (Factor V) compared to less committed teachers. (6) More committed 
teachers were distinguished by having higher scores on "perceived characteristics 
of the profession" (Factor II; "work related personality characteristics" (Factor 
I), "desire for skill improvement" (Factor V) and "Perceived Characteristics of 
the Profession". (7) Results of multiple regression analysis revealed that 4 out 
of the 5 predictor factors were found significant. They were perceived
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characteristics of the profession, work-related personality, professional 
satisfaction and importance and desire for skill improvement. Among the 
psychosocial variables external expectations was the most contributing variable 
followed by the variables perceived status, intrinsic motivation, interest in the 
profession, desire to improve skills, social support, choice satisfaction poerceived 
challenges. [0013]

Singh. Ajit and Kumar, Anil. 1996. Perception of teachers. The Primary Teacher, 
Vol. 21(1), 1-5.

Major Findings : (1) More than 80% of the teachers in both the districts reported 
that interest in teaching young children was the reason for them to join the 
teaching profession. (2) Most of the teachers perceived an improvement in 
their social status. (3) More than 60% of the teachers from both the districts 
reported that their economic status was moderate. (4) About 80% teachers in 
both the districts reported that they could meet the needs of their family to 
some extent only. (5) About three-fourths of the female teachers in Wyanad 
district and one-half female teachers in Mallapuram perceived their professional 
status to be either very high or high. About half of the male teachers in Wyanad 
and half on the female teachers in Mallapuram Perceived their social status as 
moderate. (6) About 17% teachers from Wyanad District improved their 
qualification up to Graduation, B.Ed., etc. after their appointment as primary 
school teachers. But the percentage of such teachers was very low in Mallapuram 
District. (7) None of the sampled teachers in both the districts got any teacher 
award. (8) The percentage of teachers who received promotion was also quite 
low in both the districts. (9) Majority of the teachers in both the districts 
reported that their promotional prospects were bleak. [0032]

Sundararajan, S. and Nelliappan, N.O. 1994. Problems impeding effective role 
performance by higher secondary teachers. Experiments in Education, Vol. 22(1), 
15-20.

Major Findings : (1) Between the male and the female teachers, significant 
difference was found in respect of the six problem areas, except in the problem 
area "Pupils". (2) In the areas of "Facilities", "Pupils" and "Parents", there was 
significant difference between the teachers working in the government schools 
and the Teachers working in the private schools. (3) In respect of all the sub 
samples, there was no significant difference between any one pair of them. (4) 
Male teachers experienced greater problems in all the six areas than the women 
teachers and only in respect of the problems connected with the pupils there 
was no significant difference between them. (5) Similarly the teachers working
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in government schools experienced greater problems in the three areas of 
Facilities, Pupils and Parents than the teachers working in private schools. [0105]

Some components regarding teaching and learning are finely sourced from 
satisfaction with Teaching Questionnaire by D. Galloway, K. Baswell, F. 
Parckhurst, C. Boswell and K. Green, Presented below :

Rank Item Fairly Satisfied Corelation

1. Your relationship with pupils.

Percent of 
teachers (N=296)

95.9

with overall
Satisfaction

0.331

2. Your relationship with other teachers; 94.3 0.245

3. Your freedom to select teaching 
methods 87.5 0.308

4. The time tabling of the programme 
activities 87.2 0.276

5. Your freedom to select subject matter
for your class(es) 84.8 0.200

6. The number of hours you teach 
each week 83.4 0.286

7. Your relationship with senior 
staff in the school 81.8 0.184

8. Your allocation to teaching a 
particular class / unit 81.8 0.149

9. The level of pupil achievement 
in your class(es) 81.1 0.347

10. The general behaviour of pupils 
in your class(es) 80.7 0.406

[Vol. 27, Feb. 1985, Page No. : 46 Harvard Educational Review]

According to Ron Edmonds Teaching-Learning system including the following 
points :
1. Strong leadership at the building level.
2. “Best practice” teaching.

3. An organizational climate that supports good work by teachers.
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4. Curriculum that fosters an “instructional emphasis” or an “academic press.”

5. A pupil progress measurement system that is geared more to the next 
lesson's teaching than the next grade's promotion.

Ana Helvia Quintero proclaims the open system of education should include 
teaching and learning system. Here the system is rathir flexible in all dimensions 
reflected from the following presentation in her writing on Harvard educational 
review August 1989 Page No. : 358.

The educational situation more closely resembles an open system, full of 
contingencies and surprises. Flexibility in organisations should therefore be 
developed to allow teachers and principals the organizational space to deal 
with new problems and opportunities. The programs initiated by our project 
promote co-ordination among the various school subjects, requring 
communication among teachers, as well as some co-operative plaining of 
activities.

Since the rigidity of the usual school time schedule does not provide space for 
such communication, we need a more flexible time schedule to facilitate the 
diversity in teaching strategieo and activities both in and outside the classroom 
that our programs encourage.

2.3 PRESENT EVALUATION SYSTEM OF PHYSICAL SCIENCE 
AT SECONDARY LEVEL SCHOOL IN WEST BENGAL

Actually the recent development at measuring educational instrument and 
evaluation may be regarded as an extension and improvement of old practices. 
At present examinations are the usual means adopted in evaluating the 
achievement of the students.

As per the recommendation of Kothari Commission (1964), the structure of 
secondary education in West Bengal is reorganized in 1974 and school education 
of ten year's duration is introduced instead of eleven year's school education. 
At the end of class-X, West Bengal Board of Secondary Education conducts an 
external examination namely Madhyamik Examination to mark the termination 
of the first ten years of general school education. The examination is conducted 
on different subjects, Physical Science is one of them. In Madhyamik 
Examination, oral tests are also introduced along with the written tests. There 
are nine compulsory papers in the examination and each paper carries an hundred 
full marks. Ninety marks are allotted for written test and ten marks for oral 
test. The topics of the question papers are confined both to the syllabus of 
class (IX) and (X) and even to some items of class (VIII).
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The system of examinations has always, had its criticize. Education 
commissions and committees hitherto appointed by the Government of India 
have strongly felt the need of reforming examinations in Indian education from 
time to time. All the expert bodies have recommended that each Board or 
University should set up an examination research unit to analyse the 
examinations conducted under its supervision. The work of the unit should be 
to design the structures of examinations, to study tabulated marks for better 
scaling, to assist the paper-setters, in devising appropriate question items, and 
to make recommendations for better administration of examinations. They also 
pointed out that the reforms of examinations should be based on research 
evidence gathered, not merely through descriptivestatistics such as frequency 
distributions, .... means and standard deviations of marks, but through 
correlational analysis of the individual questions of the existing external 
examinations.

There is no doubt that several attempts had been made from time to time 
for reformation of the examination system. In West Bengal, according to the 
recommendation of Kothari Commission, the Secondary Education was 
reorganized in 1974. All the four factors of examination namely, the syllabus, 
the method of teaching, the question paper and the method of assessment had 
undergone a lot of changes for the improvement of the evaluation system. In 
the present set-up of question papers of Madhyamik Examination of West Bengal 
Board of Secondary Education, a lot of objective type items and short answer- 
type questions are included instead of the essay-type questions of the traditional 
examination system. But inspite of all the attempts, there are various types of 
criticisms for the question papers in Physical Science set in the Secondary 
Examination. Some are of the opinion that the questions set for the examination 
are not satisfactory and a group comments that the questions are hard enough. 
Sometimes it is also uttered that it is not at all difficult for the ordinary students 
to score 60% marks or above. The teachers the students and the gurardians did 
not agree as regards the difficulty level or discriminating power of the items 
set in the question papers. There are other comments also. But it is not possible 
on the part of the investigator to discuss overall the criticisms. For this the 
present investigation into the question papers from a few specific angles.

A review of institutions in the country have been undertaking sustained 
studies in the area of examinations and evaluation during the last twenty years. 
Buch and lele in the M.S. University of Baroda, Gayen at IIT, Harper at the 
Ewing Christian College, Allahabad, Taylor at Gwahati University and Bokil at 
the Maharastra State Board of Secondary Education have undertaken 
commendable studies. The U.G.C. has supported willing universities in setting

49



up examination research and reform units. A substantial amount of work has 
been done with the grants received from the NCERT and UGC in a number of 
universities. About two hundred studies are available in the area of examination 
and achievement testing both at Ph. D. and at project levels. A review of these 
studies indicates definite trends of research in this area.

In the sub-area of examinations the eleven studies conducted by Harper 
(1962-70), Gayen et.al. (1962-70) and Chauhan (1967) are related to the general 
aspects of examinations. The five studies conducted by Gayen et al. (1962-70) 
at IIT, Kharagpur have concentrated on the measurement of achievement in 
different subjects like English, Sanskrit, Hindi, Bengali, Physics, Chemistry, 
Geography, General Science, Biology, History, Civics and Economics on the 
basis of following objectives.

(a) Percentages of failures, passes and non-attempts for alternative question 
items; (b) Grouping of items and balancing of alternatives; (c) difficulty values 
and discriminating powers of the question-items; (d) relationship of marks in a 
particular item with the total marks, (e) comparative study of scores on one 
paper of a subject with another and with the total marks on the subject as a 
whole; (f) content analysis of the syllabuses and the question papers; (g) 
comparative performance of candidates in the three subjects; and (h) comparison 
of the internal and the external assessments of student's performance.

Gayen et. al. (1962-70) found the reliability and validity of most of the 
present examination systems-to be very low and this was because performance 
of students was assessed in a single final examination, by a large number of 
examiners, on a set of questions mostly of the essay type and comparatively 
small in number from which, again, students were given option to select 
alternatives. Three students by harper are (i) Research in Examinations (ii) 
Chance in the traditional examinations and (iii) objective and traditional 
examination. In the study 'Chance' in the traditional examinations', it is pointed 
out that chance plays a role in determining the achievement level of pupil.

Chauhan (1967) in his study of University Examination found that of the 
students who fail, a large proportion fails not because of not knowing the 
subject matter but because of some external factors like defective question 
papers, carelessness of examiners in evaluating answer books and evaluation 
by incapable examiners. In a similar context, Malhotra (1972), while studying 
the effectiveness of question papers of matriculate examinations, found that the 
question papers had many defects with respect to difficulty level, coverage and 
weightage. As regards the type of questions used in our examinations, Lele et 
al. (1962) analyzed the question papers and found out only one fifth of the
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total questions were good, whereas the rest were poor discriminators. Lele et 
al. (1963) found that in essay type examinations, teachers and students did not 
agree as regards the difficulty level of the questions and that the selection of 
question on the part of students varied with the nature, clarity and difficulty 
level of questions. Hill (1964) found that it was beyond the competence of 
even the most skilled paper setter to make each question in every question 
paper function exactly as he wished it to. Taylor (1963) observed that an 
examiner's mark had neither the sanctity as he wished it to. Taylor (1963) 
observed than an examiner's mark had neither the sanctity nor the precision 
which were usually attached to it. Different examiners showed a large variation 
in the mean and standard deviation of their evaluation.'

The focus of those above studies have been mentioned earlier. Gayen et. 
al. Have been taken the results of School Final Examination and the old Higher 
Secondary Examination of West Bengal Board of Secondary Examination. But 
the purpose of this investigator has been bit different from those mentioned 
earlier.

CURRICULUM EVALUATION AS A COMPONENT 
OF TEACHING - LEARNING SYSTEM

The process of evaluation is undertaken in order to determine the strengths 
and weakness of an existing or an under-construction curriculum so that 
improvement can be made in curriculum design. Evaluation results are primarily 
a function of judging the effectiveness of the curriculum.

An integral part of curriculum development process is evaluation. Evaluation 
means both assessment of students to find how much of the intended curriculum 
has been transacted and also what actually happens in a classroom as experienced 
by the students when they are involved in learning activities. These experiences 
of the students need not be confined to the four walls of a classroom and 
within the stipulated time frame of a rigid school schedule. These could also 
include activities which form part of hidden curriculum like wearing a school 
uniform, standing up when the teacher enters the class and help in each other 
in organizing an exhibition in the school. Thus we are interested in looking at 
evaluation not just as the evaluation of activities inside the classroom but also 
as the evaluation of the school as a whole developing system. There are 
differing views on this among teacher, parents and school authorizes. There are
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some schools where entire emphasis is on the end examination and all activities 
are geared towards that. There are other schools where emphasis is on the 
realization of hidden curriculum and over all development of the child.

Exiting educational programmers are criticized not only form the point of 
view of their content but also from the point of view of the mode in instruction. 
All though there is research evidence to prove that memorizing factual 
information contributes very little to the intellectual development of a learner.

2.4 CURRICULUM OBJECTIVES

Curriculum is required to flow certain objectives on the fulfillment of which 
depends its success. These objective are all related to the learner's development. 
These concerns the cognitive, affective and psychomotor aspects of development. 
Cognitive objectives include knowledge, comprehension, application, analysis, 
synthesis and evolution. Affective objectives contain attention, interest attitude 
and values. The Psychomotor objects include imitation, manipulation, precision, 
articulation and naturalization. All these refer to different categories and 
dimensions of behaviour-development.

General Guiding Principles of Curriculum Construction of
Xth Grade in W. B. 2006

A curriculum construction depends upon certain guiding principles. These
are :

1. Dynamism is the first significant point without which curriculum becomes 
static and dead. Only a dynamic curriculum is capable of meeting all the 
challenges of education successfully. Dynamism is the very vital aspect of 
a curriculum enabling it to cope up with the ever changing needs and 
complexities of both life and education. So the curriculum should be a 
dynamic one.

2. Flexibility is another important point to be noted. It must not be closed 
and mechanically rigid. It need to be open responsive and receptive 
allowing it to react rightly under all circumstances.

3. The Curriculum should not be merely the theoretical study of certain 
branches of knowledge, unrelated to child's life interest. Beside books 
various experiences and activities should be included.
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4. The needs of the child should not be worked out in an artificial abstract 
and schematic manner from the adult point of view. Curriculum should be 
formed to meet the needs, the abilities and interest of the children.

5. The curriculum should be organized with an eye to meet the social 
demands. It will help to make a happy home, for becoming a good 
productive citizen, for utilizing leisure for a acquiring vocational efficiency.

6. To meet social and economic needs of the students, there must be the 
scope for vocational preparation.

7. Curriculum should be wide and comprehensive, irrelevant subjects or 
portions of a subject should be given up. The subject matter should be 
carefully arranged.

8. The curriculum should present a compact and comprehensive life 
environment at each stage of development and there should be proper 
integration between the curriculum of successive stages.

9. Curriculum should prepare the individual not only for the life of work but 
also for the life of leisure, by exploring and developing the recreational 
resources. Rightly under all circumstances.

10. Only a coordinated and balanced curriculum is called a satisfactory 
curriculum. It should not over emphasize some elements and neglect others. 
It should not suffer from looseness and lack of planning.

11. An ideal curriculum submits itself to continuous evaluation and ensures 
its further improvement. It goes on examination itself all the time for 
necessary correction and modification.

SOURCES OF CURRICULUM EVALUATION

There are several sources form where meaningful information can be collected 
regarding a given school curriculum. Major sources are discussed below :

Students : The students of a particular course are the primary and most important 
source of information regarding how relevant the intended curriculum is and 
how it is being implemented.

Teachers : Curriculum review of evaluation should be done by the teachers in 
the school. The teachers, are the part of the curriculum in the sense that they 
transact the curriculum in the class. They can give valuable information 
regarding the implementation of the curriculum.
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Subject experts : To get balanced information on the implementation of a 
curriculum, especially from the discipline pint of view, it would be worthwhile 
to consider the views of other subject experts in the field as relevant and 
reliable. The subject experts could be form other systems like a practitioner in 
the field or even a self-employed person. The experts will provide valuable 
information on the filed condition which would be of tremendous value for the 
purpose of curriculum evaluation.

Curriculum experts : Curriculum experts can provide information regarding 
the development of a curriculum so that it becomes more meaningful form the 
student's point of view. The curriculum experts are a good source of information 
for curriculum evaluation.

Policy makers : Policy makers occupying responsible positions in apex bodies 
like Central Board of Secondary Education (CBSE), National Council of 
Educational Research and Training (NCERT), National Open School (NOC) AND 
State Board of Secondary Education are also excellent sources of information 
for curriculum evalution. By virtue of their position they are better informed 
about the current and the envisaged changes in government policies regarding 
economy, industry, agriculture and education. All these areas have direct or 
indirect implications for school curriculum.

Community : The local community where the products (educated / trained 
persons) of a particular course are to be absorbed can be yet another important 
source of information for cilrriculum evolution. The requirements of the local 
community can make the curriculum relevant and need-based or otherwise. A 
curriculum revised on the basis of needs and requirements of the community 
will be able to serve the cause of the community better in producing better 
socialized and more responsible citizens.

Dropouts sample : Those students who have dropped out of a particular course 
can be yet another valuable source of information for curriculum evaluation. 
These students can pin-point the curricular factors that might have been 
responsible for heir withdrawal from the course. A diagnostic lest administered 
on these dropouts can provide valuable information regarding the misconception 
generated by the present curriculum. This feed back will help in modifying or 
improving the curriculum.

Employers and entrepreneurs : The opinion of the employers who have to 
absorb the products needed by them, will reflect on the strengths and weaknesses 
of the curriculum. Those who are self-employed, even in the unorganized service 
sector can provide valuable information on the strengths and weaknesses of a 
particular curriculum. Such information can help in making the curriculum 
socially relevant and useful.
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IMPORTANCE OF CURRICULUM EVALUATION

The followings are the main purpose of curriculum evaluation :

To develop a new curriculum : If we wish to develop a new curriculum for 
a vocational course at the secondary stage, it would be worthwhile to evaluate 
a current curriculum from a different system before adopting it to our emerging 
requirements. The usual practice would be to prune and exiting curriculum to 
suit our new requirements because at times the decisions in the planning process 
can be quite arbitrary. Such a process leads to the risk of overloading the 
curriculum. To make objective decisions on the developments of the new 
curriculum, evaluation of the exiting curriculum is necessary.

To review a curriculum under implementation : It may be required by policy 
planners and decision makers to get an immediate feed back on the 
implementation of a curriculum in order to make amendments if required for 
effective realization of all the bojectives related to it. A curriculum evaluation 
exercises would be necessary for this purpose.

To remove 'dead wood' and up date an existing curriculum : It is essential 
to remove obsolete ideas and practices from a curriculum and include current 
development in the curriculum. In order to make objective decisions about 
inclusion or deletion of content or practices a curriculum evaluation exercise 
would again be necessary.

To find out the effectiveness of a curriculum : To know the effectiveness of 
a curriculum in terms of the achievement of its immediate as well as long term 
objectives, a curriculum evaluation exercise would be essential.

Curriculum evaluation can help teachers and decision - maker take objective 
decisions on curriculum, and its developments and implementation. This indeed 
is the major purpose of any curriculum evaluation exercise. The results of 
evaluation can be used to improved future educational effort, other wise there 
is little sense in carrying out any curriculum evaluation activity.

The administrator , policymak ers, teachers, parents and each student 
are concerned with the ways in which a particular school curriculum is being 
implemented. They have reasons enoufh for making it accountable. It is the 
curriculum evaluation gains importance because of these reasons. Students and 
does not improve his ability to solve problems, most text books are still crammed 
with factful information that students are required to memorized questions are 
also directed towards testing the memory power of the students. Both these 
aspects determine to a large extent the activities of a teacher in a classroom.
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As a result teacher devote most of their time in a classroom in explaining 
difficult issues contained in test book. The test books or the examination do 
not provide much opportunity for mental faculties like, analysis, synthesis, 
discovery, problem solving ability, creativity. It is the process of evaluation 
which can provide a away to improve the system. Thus, curriculum evaluation 
is the collection and provision of evidence, on the basis of which decisions 
can be taken about the suitability, efficiency, effectiveness and educational 
value of curricula.

NEED FOR CURRICULUM EVALUATION

In order to develop an sufficient and effective curriculum what should we 
do? We should evaluate the existing curriculum and modify it to make it more 
relevant. Thus the need for evaluating a curriculum emerges from the field. In 
any content area there would be developments taking places periodically and 
if the current changes are not incorporated, the students would be unable to 
know the reality. In order to incorporate recent developments and to fit them 
in to the structure of the course one requires to analysis curriculum 
systematically. This scientific analysis if followed up logically leads to 
curriculum evaluation.

A particular curriculum may look good on paper but the actual output in 
terms of the quality of the product may not be judged very well by the 
consumers. For example, the post-secondary institutions (consumers or recipients 
of the secondary school products) may have several complaints about the way 
in which a particular content is taught at the secondary level. How do we 
improve the effectiveness of the curriculum implementation so as to reach the 
expected level of the post second institution? A curriculum evaluation exercise 
would help us to modify curriculum and improve its effectiveness.

To improve the efficiency of a curriculum, it is necessary to analyses the 
out puts of and the inputs into the educational system and make the necessary 
modification as revealed by the analysis. This can be accomplished by carrying 
out a curriculum evaluation.
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GUIDENCE OF FRAMING CURRICULUM

These are as follows :

* A curriculum is always preplanned : It is not a act of activities developed 
on the spot or spontaneously.

* Any curriculum has four bases viz : Social forces, knowledge of human 
development as provided by the accepted theories, the nature of learning, 
and the nature of knowledge and cognition. Thus a curriculum is meant 
for education in a particular society and for children of a particular age 
group. A curriculum that has been developed for girl student of grade Xth 
may quite irrelevant for boys of grade Xth preparing for a particular 
vocational stream.

* The goals of a curriculum are reflected in the set of educational objectives 
that accomany it. These objectives are the end and the given curriculum 
is a means to achieve them.

* A curriculum facilitates planning of instruction by teachers. Because of 
their intimate knowledge of chilfren, and also how various educational 
objectives can be attained by chilfren, teachers can plan a set of learning 
experiences that flow from a given curriculum, the quality and relevance 
of learning experiences determines the effectiveness of curriculum 
implementation.

* The teacher plan the same set of learning experiences for all students of 
his class. However, they differ in terms of the learning experiences and 
their level and quality of participation. Their individual differences and 
variation in their social background are responsible for these results. 
Because of these, every lerner has an actual curriculum which is different 
from the actual curriculum of other learners in the same class.

* Because of the gap between the intended curriculum, and the transacted 
curriculum as reflected by the individual learner's actual curriculum the 
teacher role assumes very importance. A teacher should bot only provide 
flexible arrangement but also meaningful alternatives in learning. These 
demand professional decisions from teachers in terms of the objective, 
bases and criteria of the given curriculum.
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2.5 EVALUATION OF THE PHYSICAL SCIENCE AT THE 
SECONDARY LEVEL IN WEST BENGAL

We are living in the age of science and technology. Great basic discoveries are 
announced with increasing frequencies. Development of scientific knowledge 
with in the individual is an aim of science teaching. Science teaching helps the 
children to learn better understanding, so that the learner may faces this 
scientific society. Science teaching is responsible for developing attitude and 
skills of the learner to take proper and fruitful decision concerning their future.

It is generally accepted that some knowledge of Physical Science in an 
important part of liberal education. It help the puoils to observe and think 
clearly, critically and carefully. It introduces the pupil to a knowledge of 
scientific facts needed note only for many trades and profession, but also to 
enable the pupil to lead happy, well behaved and sueful life. It also help the 
pupil keep them selves in front of important development in the world.

Afer publication of mudalior commission Report the emphasis on science 
education has been establish at the secondary and higher secondary level. Up 
to six decades to 20th century science was optional subject of 50 marks and 
additional subjects of 100 marks at the Matriculation or S. F. examination. Now 
there are two compulsory subjects Physical Science and Life Science and 
additional subjects like Physics, Chemistry, Biology etc. at the S. F. stage. At 
the higher secondary level in West Bengal, Physics, Chemistry, Biology, 
Mathematics, Statistics, have been listed as the compulsory subjects for the 
students of science group. The students who opt for higher education in technical 
or professional schemes like Engineering, Medical, Pharmacy etc are to be 
appear in the Joint Entrance Examination. In the Joint Entrance Examination 
for Engineering and Technical courses compulsory subjects are Physics, 
Chemistry and Mathematics. For Medical Entrance Examination, the subjects 
are Physics, Chemistry and Bioilogy. The students who aspire to join the Poly
technique courses are to face Joint Entrance Examination having Physics, 
Chemistry and Mathematics. For better achievement in Joint Entrance 
Examination for both Engineering and Medical stream, understanding about 
physical science is important factor for enrollment in this professional stream. 
So the subject Physical Science curriculum because better teaching-learning 
process depends upon the better curriculum. New concept and ideas are being 
added every day to the syllabus of Physical Science. New concepts and New 
inventions are replacing the old one. So, it is a question whether the present 
curriculum of Physical Science at the secondary level in West Bengal Board of 
Secondary Education is justified up to the mark or not. The answer depends 
upon the enquiry and evaluation of curriculum.
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Educational measurement is not a new idea rather it has root in the remote 
past. From -ancient times, teachers have laways endeavered to measure the results 
of their teaching efforts as indicated by the progress of their pupils towards 
desired educational goals. A well-defined aim enables the worker to direct his 
efforts towards the accomplishment of the particular task. It is by the use of 
the proper instruments for measuring results that the worker is able to know 
what he has accomplished. It is necessary for parents and teachers to know 
how pupils are progressing and grade them according to their attainments. Parents 
and society wish to assess the work and progress of the institution where there 
children are being educated, and authorities consider it necessary to assess the 
work of the teachers and schools has to be evaluated from time to time.

From the background study it is clear that teaching-learning system of 
physical science associated to multifacets dimensions. Four basic components 
are—

* School Environment
* Curriculum structure
* Teaching-learning process
* Evaluation technique.

According to Asian Regional workshop on the Progress of Intigrated Science 
Teaching, 1970 under the guidence of UNESCO, "Science Teaching has been 
one of the best vehicles we have for educating the child".
Different recommendations have been made by UNESCO on science teaching 
including from. Design and production of school science are given below

* Development of Science Curriculum
* Training of Teachers
* Improvement of Evaluation

In 1976 a regional seminar held on life long Education Organiged by UNESCO, 
from which following recommendation is very important —
"The concept of life long education should therefore act as on emergizing 
force for the reform of Education systems, and as an organizing principle by 
which the various components and types of education are brought together in 
a coherent strategry for educational action."

Therefore we are concentrating our attention for the all round development 
of teaching-learning system of physical science by Suggesting diffent 
components of Teaching and learning. Moreover we are investigating the real 
situation of teachng & learning of different Xth grade schools of West Bengal 
by applying a standerdised questionnaire. Different components of physical 
science have been presented through graphical percentage method which will 
be helpful to understand the actual situation of teaching & learning.
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GRAPHICAL PERCENTAGE RESPONSE OF STUDENTS 
AND TEACHERS TOWARDS SYSTEM OF PHYSICAL 
SCIENCE AT SECONDARY LEVEL SCHOOL IN WEST 
BENGAL

2.1 Present curriculum of Physical Science at secondary level in West 
Bengal Board is satisfactory

From the graph, it is clear that 27.5% of the students and teachers are showing 
agree ness towards the statement, 67.5% are showing disagree ness. Hence 
from the graph, it can be said that the above statement is not satisfactorily 
made, at secondary level.
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2.2 Infrastructure is safeffaetory for teaching physical science

30% 10% 60%

Infrastructure is very important factor affecting teaching-learning system. In 
reality the situation is not well accepted supported by the graphical presentation.
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2.3 The content of the Physical Science Curriculum at secondary 
level in West Bengal Board of Secondary Education is sufficient 
to create scientific temper among the students

From the graph, it is understood that 48% of the students and teachers are 
showing agree ness towards the item, and 38% showing disagree ness. It 
indicates that the statement is true.
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2.4 Teaching learning process is based on Student-Teacher 
Relationship

70% 10% 20%

The above statement is agreed by 70% of students that is to have a better 
teaching-learning process Relationship between student & teacher specially 
mentionable.
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2.5 "Curriculum of Physical Science at the secondary stage 
communicate the course between secondary and Higher Secondary 
curriculum."

From the graph, it is clear that 43% students and teachers showing agree ness 
towards the item, and 47% showing disagree ness towards the item. Hence, it 
can be said that the curriculum need some modification.
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2.6 Co-curricular activities are giving importance in T/L process

38% 22% 40%

In teaching-learning system co-curricular activity plays an important role. In 
West Bengal graphically it is observed that co-curricular activity is not uniformly 
applied in teaching and learning.
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2.7 The presentation of content of the Chemistry curriculum at the 
secondary level in West Bengal Board of Secondary Education 
create interest among the students.

From the graph, it is clear that, 61.5% students and teachers are showing agree 
ness, 8% showing disagreeness. That is the item is true which means the content 
of Physical Science create interest among the students in secondary level.
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2.8 Teaching Aids used logicaly and in the properway

10% 10% 80%

Teaching Aids are very important for teaching-learning process but not used 
logically in classroom situation resulting the teaching is monotonus and not 
effective sometimes.
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2.9 The curriculum of Physical Science at Secondary Level in West 
Bengal is similar standard with those of Other English medium 
Board.

From the graph, it is evident that, 22% showing agreeness, and 64.5% showing 
disagreness. That is the curriculum of Physical Science at the secondary stage 
in West Bengal Board of Secondary Education is not similar with those of 
other boards.
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2.10 Learners Attitude towords school is positive.

75% 4% 21%

Positive attitude of learners is a significant dimension towards their institution. 
It will help them for<xaa.demic betterment.
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2.11 The curriculum is the same standard with those of any other 
country out side India

From the graph, it is seen that, 22.5% showing agreeness, and 51.5% showing 
disagreeness. Hence the cruuiculum of Physical Science at secondary stage in 
West Bengal Board of Secondary Education is not at par with those of any 
other country out side India.
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2.12 Student Teacher Relationship is Satisfactory

70% 10% 30%

In West Bengal it is observed that the relationship between student and teacher 
is very much satisfactory which creats a healthy school environment.
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2.13 The curriculum helps the student for in-depth study of Physical 
Science in West Bengal Secondary Board

From the graph, it can be found that 44.5% showing agreeness, and 43% showing 
disagreeness. Hence we can conclude that the knowledge of Chemistry help the 
student indepth study to some extent.
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2.14 Learners can enjoy the classroom climate

35% 5% 60%

Classroom climate is not well supported by teaching-learning components 
reflected from the above results.
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2.15 The curriculum of Chemistry at the Secondary stage of 
education brings fatigue among the students.

From the graph, it is clear that, 55.5% showing agreeness, and 30.5% showing 
disagreeness. Hence we can say, the curriculum does not bring fatigue among 
the students.
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2.16 Work culture in our school is appreciable :

65% 6% 29%

Work Culture is highly appreciated mostly because the teachers co-operative 
attitude & better student-teacher relationship.
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2.17 The curriculum of Physical Science at the Secondary stage has 
no scope to develop creativity among the students

From the graph, we find that 53.5% showing agreeness, and 33% showing 
disagreeness. That is the curriculum help to nurture creativity among the students.
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2.18 Classroom management is well controlled

81% 3% 16%

Most of the learners agreed that the classroom are well controlled and managed 
by the teachers and administration.
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2.19 The curriculum helps to develop problem solving ability among 
the students

From the graph, it can be found that, 49% showing agreeness, and 33% showing 
disagreeness. Hence the curriculum help to develop problem solving ability 
among the students.

f
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2.20 Teacher used to explain physical science topic very nicely

60% 5% 35%

More than fifty percent students give their views that the teacher demonstrate 
their lessons satisfactorily.
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2.21 The curriculum develops thinking ability and imagination power 
among the students

From the graph, it is seen that 62% showing disagreeness, and 26.5% showing 
agreeness. That is the curriculum help the student in developing thinking ability 
and imagination power.
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2.22 Learners are interested in physical science teaching,

40% 25% 35%

Interest is the very important dimension for considering effective teaching. 
From the available informations it is clear that 40% of the students are interested 
in science teaching but others are not getting interested from the teaching - 
learning situation.
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2.23 The curriculum represents the real combination of theoretical 
and practical aspects.

From the graph, it is clear that 60.5% showing agreeness, and 28.5% showing 
disagreeness towards the item. Hence the curriculum represents a true 
combination of theoretical and practical aspects.
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2.24 The content is just enough to discreate high intelligent and 
low intelligent students.

From the graph, it is clear that 39% showing agreeness, and 49% showing 
disagreeness. That is the curriculum require some addition and alteration for 
the high intellectual students.
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2.25 Remedial Teaching is given to the learners.

14% 4% 82%

Weaker students are not getting proper support from the school, because most 
where no Remedial Teaching is accomodated.
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2.26 The method of teaching is appropriate

It is clear from the graph that, 28% showing agreeness, and 44.5 showing 
disagreeness. Hence, the method of teaching Chemistry at secondary level need 
some modification.
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2.27 Evaluation process is systematic

71% 20% 43.1%

Most of the learners consider that the evaluation process is systematic. Basically 
in West Bengal sumnative approach is followed. Learners are evaluated by two 
exams, one is Half yearly examinations & Another is Annual examinations 
though the last one is the determining one.
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2.28 The method of teaching encourages the students.

From the graph, it can be said that 56.5% showing agreeness, and 32% showing 
disagreeness. It can be concluded that the method of teaching encourage the 
student perfectly.
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2.29 Learners are continously evaluated

31% 4% 65%

Statistics revealed that learners are not continuously evaluated. Science 
Curriculum in West Bengal are evaluated by summative approach and therefore 
learners are giving their opinion in disfavour of the statement.
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2.30 Values like cooperation, sympathetic actions can be developed 
through the curriculum.

From the graph, it is clear that 48.5% showing agreeness, 26% showing neutrality 
and 25.5% showing disagreeness. Hence it can be concluded that the curriculum 
helps to develop values among the students.
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2.31 Evaluation process is effective

38% 8% 54%

54% of the students in secondary level schools of West Bengal disagreed about 
the effectiveness of evaluation process.
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2.32 Workshop, inter-school test, quiz, Seminar and such type of 
activity should include to develop interest among the students 
in Physical Science curriculum.

From the graph, it is clear that, 84.5% showing agreeness, 10% showing 
neutrality and 5.5% showing disagreeness towards the item. We can conclude 
that inter-school test, quiz etc are necessary to develop interest among the 
students.
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2.33 The knowledge of Physical Science will help the students for 
their further study

From the graph, it is clear that, 62.5% students and teachers are showing agree 
ness, and 30.5% showing disagreeness.
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Calculation :

2.7 Tools used : A standardised questionnaire is used for taking information
and its analysis.

Initially a pilot study have been made with 78 items. After 
item analysis & item verification 60 items have been 
accepted.

2.8 Population : All the schools of secondary level have been considered as
population in West Bengal.

Sample : Following schools have been selected from various parts of West 
Bengal as sample of the present study—

SI.
No.

Name of the school from which 
sample is selected

District

1. Jetia Girls' High School North 24 Parganas

2. Malancha High School (Co-educational) North 24 Parganas

3. Shibpur Prasanna Kumari Balika Sikshalaya' Howrah

4. Tiljala Brojanath Vidyapith (Boys) South 24 Parganas

5. Halisahar Rabindra Vidyamandir 
(Co-educational)

North 24 Parganas

6. Chinsurah Balika Bani Mandir Hooghly

7. Nimtala Ragaswar High School (H.S.) (Co-Edu.) Nadia

8. Chalsa Gayanath Vidyapith (H.S.) Jalpaiguri

9. Khalboalia High School (H.S.) (Co-Edu.) Nadia

10. Lalbagh Shingh High School Murshidabad

11. Maharaja manindra Chandra High School Murshidabad

12. Bagmari High School Murshidabad

13. Tentulia Balika Vidyalaya North 24 Parganas

14. Ramchandrapur Balika Bidyalaya North 24 Parganas

15. Gangagharpur Girls' School Jalpaiguri
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16. Mitelli High School Jalpaiguri

17. Deultpur High School Howrah

18. Gangadharpur Vidyamandir Howrah

19. Kanthi High School Midnapur

20. Tamluk High School Midnapore

21. Kulti Boys High School Bardwan

2.9 Reliablity : The Questionnaire is highly reliable. Mainly Test-Restest
method is used for calculating reliablity. The reliability 
coefficient is found to be 0.86.

Validity : Validity is calculated from reliability index and content validity is 
highly maintained.

2.10 Hypotheses : The type of research is discriptive survey type. Both
discriptive & inferential statistics hare been used for 
conducting the study. To conduct the study following 
hypotheses are listed below :

Hypotheses :

HO! : There is no significant relationship between high & Low group of 
school infrastructure and Academic achievement.

H02 : There is no significant relationship between attitude towards school
& Academic achievement

H03 : There is no significant difference between student teacher relationship
and Academic achievement

H04 : There is no significant relationship between classroom climate and
Academic achievement

H05 : There is no significant relationship between eocurrieular activities and
Academic achievement
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H06 There is no significant relationship between work culture and Academic 
achievement

H07 : There is no significant difference between boys & girls on the basis
of school environment

HOg : There is no significant difference between urban & rural schools for 
school environment

H09 : There is no significant relationship between Teaching aids & Academic
achievement

HO,0 : There is no significant relationship between classroom management 
and Academiic achievement

HOn : There is no significant relationship between attitude & Academic 
achievement in Teaching-Learning process.

HO)2 : There is no significant relationship between explanation & academic 
achievement in Teaching-Learning process.

H013 : There is no significant relationship between development of interest 
& Academic achievement in Teaching-Learning process.

HOu : There is no significant relationship between reinforcement & Academic 
achievement in Teaching-Learning process.

H015 : There is no significant relationship between organisation of content 
& Academic achievement

H016 : There is no significant relationship between the way of introducing 
the lesson & Academic achievement

HO)7 : There is no significant relationship between Remedial Teaching & 
Academic achievement

Ho[g : There is no significant difference between rural school students and 
urban school students towards the Content of the Physical Science 
curriculum at Secondary level in West Bengal.

Ho19 : There is no significant difference between rural school students and 
urban school students towards the development of interest in Physical 
Science curriculum at Secondary level in West Bengal.
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Ho20 : There is no significant difference between rural school students and 
urban school students towards the Continuity in Physical Science 
curriculum at Secondary level in West Bengal.

Ho21 : There is no significant difference between rural school students and 
urban school students towards the consistency in Physical Science 
curriculum at Secondary level in West Bengal.

Ho22 : There is no significant difference between rural school students and 
urban school students towards the Future Prospects of the Physical 
Science curriculum at Secondary level in West Bengal.

Ho23 : There is no significant difference between rural school students and 
urban school students towards the Frustration due to the Physical 
Science curriculum at Secondary level in West Bengal.

Ho24 : There is no significant difference between rural school students and 
urban school students towards the Creativity in Physical Science 
curriculum at Secondary level in West Bengal.

Ho25 : There is no significant difference between rural school students and 
urban school students towards the Problem Solving Ability in Physical 
Science curriculum at Secondary level in West Bengal.

Ho26 : There is no significant difference between rural school students and 
urban school students towards the Method of Teaching Physical 
Science curriculum at Secondary level in West Bengal.

Ho27 : There is no significant difference between rural school students and 
urban school students towards the Examination System in Physical 
Science curriculum at Secondary level in West Bengal.

Ho2g : There is no significant difference between rural school students and 
urban school students towards the 'Value' education offered by the 
Physical Science curriculum at Secondary level in West Bengal.

Ho29 : There is no significant difference between rural school students and 
urban school students towards the generation of comprehensiveness 
in Physical Science curriculum at Secondary level in West Bengal.

HO% : There is no significent difference in systematic evaluation in Urban 
& Rurul areas.
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H03| : There is no significant difference in evaluation system at Urban and 
rural area on the basis of continuous evaluation.

H032 : There is no significant difference between Urban & Rural areas on 
the basis of effectiveness of evaluation system.

2.11 CALCULATION : SCHOOL ENVIRONMENT

Table - 2.1

Significance Mean difference in the measures of school environment and 
Academic achievement.

SI.
No.

School environment ^ . . Academic achievement
Position

Mean SD CR

1. Infrastructure High 25.65
Low 19.06

10.12
9.65

2.94*

2. Attitude towards school High 28.15
Low 19.06

10.74
9.65 3.50*

3.
Student - Teacher High 14.05 4.484

3.92*Relationship Low 12.48 3.73

4. Classroom climate High 21.40
Low 17.25

14.25
9.42 2.52*

5. Co-curricular activities High 25.60
Low 23.15

12.35
13.07

1.00

6. Work Culture High 16.00
Low 15.48

7.52
4.27 0.45

Significant at 0.01 Level

Table - 2.2

ANOVA (Srata & Gender wise)

Strata (Sex) Boys Girls

Urban 100 students 100 students

Rural 100 Students 100 students
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Table - 2.3

ANOVA Table for the Scope of School Environment

Source of variance Sum of
squares

d.f. Mean
squares

F Value

Sex 712 1 71 3.89*

Strata 95.8 1 952.8 5.205*

Sex x Strata : (Interaction) 169.56 1 169.56 0.926

Within 72481.23 396 183.03

Table - 2.4

Values showing significance of Relationship between Academic
Achievement and school environment

School Infrast Attitude Student Classroom Co- Work
Environment ructure towards Teachers climate curricular culture

school relationship activities

x2 (df=l) 6.94* 7.38* 7.46* 6.80* 3.26 1.21

* Significant at 0.01 level

Table - 2.5 TEACHING LEARNING PROCESS

Significance Mean difference in the measures of Teaching Learning Process 
and Academic achievement.

SI.
No.

Teaching Learning
Process

Position Mean SD
Academic

achievement

1. Teaching Aids High
Low

14.75
22.07

5.22
7.39

6.00*

2. Classroom Management
High
Low

12.95
12.45

4.76
3.56 0.639
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3.
Development of Positive 
Attitude

High
Low

2.75
19.1

13.04
12.99

1.86*

4. Explanation
High
Low

20.05
21.15

6.76
6.36 0.87

5. Development of Interest
High
Low

17.10
19.45

12.79
9.81

3.49*

6. Reinforcement High
Low

25.15
19.5

8.32
10.13

3.25*

7. Organisation of content
High
Low

23.70
22.6

7.49
7.69

0.75

8. Introduction of Lesson
High
Low

8.75
19.5

10
9

0.396

9. Remedial Teaching
High
Low

18.40
24.99

11.24
13.8 2.72*

Table - 2.6

Values showing significance Relationship between Academic 
Achievement and Teaching Learning Process

Teaching Teaching Attitude Interest Reinforcement Remedial
Learning aids teaching
process

X2 (df=l) 6.12* 9.81* 7.38* 7.15* 6.86*

* Significant at 0.01 level
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Table - 2.7 CALCULATION : EVALUATION TECHNIQUE 

Significenee Mean difference in the measures of Evaluation technique

SI. Evaluation Position Mean SD CR
No. technique

1. Systematic
Urban
Rural

20.00
14.75

5.10
5.90

3.02*

2. Continuous Urban
Rural

21.7
18.9

2.13
3.27

5.07*

3. Effective Urban
Rural

21.15
23

3.55
3.43 2.61*

* Significant at .01 level

Values showing significance Relationship between Academic 
Achievement and Evaluation technique.

Systematic Continuous Effective
Evaluation 5.28* 6.49* 6.22*
Technique 
x2 (df-1)

* Significant at 0.01 level.
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Table - 2.8

CALCULATION : CURRICULUM STRUCTURE

Hypotheses testing regarding curiculum structure

Holg There is no significant difference between rural school students 
and urban school students towards the Content of the Physical 
Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error 't'
School difference Difference (SED)

Rural
Urban

100
100

10.323
8.868

1.455 0.743 1.958

Not significant

The findings revealed here statistically insignificant *t* value (t=1.958, not 
significant) which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
the 'Content' dimension of 'Curriculum Evaluation'.

Ho19 There is no significant difference between rural school students 
and urban school students towards the development of interest 
towards the Physical Science curriculum at Secondary level in 
West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100
100

7.823
7.573

0.250 0.406

Not significant

The findings revealed here statistically insignificant 't' value (t=0,614, not 
significant) which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
the 'Interest' dimension of 'Curriculum Evaluation'.
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Ho20 There is no significant difference between rural school students 
and urban school students towards the Continuity in Physical 
Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100
100

3.117
0.708 0.345

2.409

't'

2.049

Significant

The findings revealed here statistically insignificant't' value (t=2.049, significant 
at 0.05 level) which indicates the rejection of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to Continuity dimension in Curriculum Evaluation.

Ho21 There is no significant difference between rural school students 
and urban school students towards the Consistency in Physical 
Science curriculum at Secondary level in West Bengal.

•t'Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100
100

7.824
3.426 1.397 0.581 2.404

Significant

The findings revealed here statistically insignificant't' value (t=2.404, significant 
at 0.05 level) which indicates the rejection of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to Consistency dimension in Curriculum Evaluation.

Ho22 There is no significant difference between rural school students 
and urban school students towards the Future Prospects of the 
Physical Science curriculum at Secondary level in West Bengal.

'fType of N Mean Mean Std Error
School difference Difference (SED)

Rural 100
100

10.677
10.333

0.644 0.884
Urban

0.728

Not significant
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The findings revealed here statistically insignificant 't' value (t=0.728, not 
significant) which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
the Future Prospect dimension of Curriculum Evaluation.

Ho23 There is no significant difference between rural school students 
and urban school students towards the Frustration due to the 
Physical Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100 3.029
0.168 0.321100 3.197

Not significant

The findings revealed here statistically insignificant 't' value (t=0.522, not 
significant) which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
the Frustration dimension of Curriculum Evaluation.

Ho24 There is no significant difference between rural school students 
and urban school students towards the Creativity in Physical 
Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural 100 3.235
0.432 0.325

Urban 100 2.803

Not significant

The findings revealed here statistically insignificant 't' value (t= 1.331, not 
significant) which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
the Creativity dimension of Curriculum Evaluation.
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Ho25 There is no significant difference between rural school students 
and urban school students towards the Problem Solving Ability 
in Physical Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100 7.029
1.079 0.535100 5.950

* Significant at 0.05 level

The findings revealed here statistically insignificant't' value (t=2.016, significant 
at 0.05 level), which indicates the rejection of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to Problem Solving Ability dimension of Curriculum Evaluation.

Ho26 There is no significant difference between rural school students 
and urban school students towards the Method of Teaching 
Physical Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100 6.824
1.512 0.471100 5.312

** Significant at 0.01 level

The findings revealed here statistically significant 't' value (t=3.210, significant 
at 0.01 level), which indicates the rejection of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to Method of Teaching dimension in Curriculum Evaluation.

Ho27 There is no significant difference between rural school students 
and urban school students towards the Examination System in 
Physical Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100 12.500
0.927 0.867100 11.573

Not significant
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The findings revealed here statistically insignificant 't* value (t= 1.069, not 
significant), which indicates the acceptance of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to Method of Teaching dimension in Curriculum Evaluation.

Ho28 There is no significant difference between rural school students 
and urban school students towards the 'Value' education offered 
by the Physical Science curriculum at Secondary level in West 
Bengal.

Type of N Mean Mean Std Error
School difference Difference (SED)

Rural
Urban

100
100

3.471
0.250 0.989

3.721
Not significant

The findings revealed here statistically significant 't' value (t=0.253, not 
significant), which indicates the acceptance of Null hypothesis and establishes 
the uniformity among the two types of school students (rural and urban) towards 
th 'Value' dimension of 'Curriculum Evaluation'.

Ho29 There is no significant difference between rural school students 
and urban school students about comprehensiveness in Physical 
Science curriculum at Secondary level in West Bengal.

Type of N Mean Mean Std Error
School

Rural
Urban

100
100

3.941
3.183

difference

0.758

Difference (SED)

0.309

** ISignificant at 0.05 level

The findings revealed here statistically significant 't' value (t=2.453, significant 
at 0.01 level), which indicates the rejection of Null hypothesis and establishes 
the difference between the two types of school students (rural and urban) in 
relation to 'Curiosity' dimension in 'Curriculum Evaluation'.

For the testing of the fourteenth hypothesis which was Null in nature, 't' 
value was calculated between the mean scores of college students and mean 
scores of school students. Here degrees of freedom 148. The tabulated value of 
't' at 0.05 level of significance is 1.98 and at 0.01 level of significance is 2.61.
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2.12 Interpretation of the Results

1. Infrastructure of school environment is significantly related to the academic 
achievement and hence the teaching learning system of physical science. 
Therefore hypothesis one is rejected.

2. It is observed that students performance are keenly related to their attitude 
towards school and therefore H02 is rejected.

3. Student teacher relationship has also greater impact towards the output of 
learners capability which we have from the statistical findings and therefore 
H03 is rejected.

4. Classroom climate of school environment will have to have a close relation 
towards the terminal performance of the learners and therefore H4 is 
rejected.

5. Co-curricular activities of school environment and its relation to academic 
achievement is accepted in hypothesis five.

6. Generally we have a concept of work culture which have a significant 
relationship with the Academic achievement is rejected in our hypothesis 
no. 6.

7. From ANOVA it is observed that Urban School environment and Rural 
school environment differ significantly.

8. In Gender wise study of school environment it shows the significant 
difference and therefore Hg is rejected.

9. Hypothesis regarding the mean difference of High Group and Low group 
of school environment is significant from 't' test.

Therefore, it is concluded that school environment has a positive input on 
the academic advancement of learners specially on the dimensions of 
infrastructure, attitude towards school, student teacher relationship and 
classroom climate supported by the parametric statistics on the basis of 
assumed normal distribution and homogeneity, and so also further verified 
and supported by the distribution free X2 test.

10. In Teaching-Learning process application of Teaching Aids helps the 
students for their academic betterment supported by the significant 
relationship between teaching and learning process and academic 
Achievement. Hence H09 is rejected

106



11. Development of Attitude and interest are also playing Key role for the 
Academic achievement in Teaching-learning Process.

12. Reinforcement in different ways also can give the enhancement of the 
performance of learners supported by 't' test.

13. In any Teaching Learning process many students are facing problems 
according to their individual ability & other factors too may promote their 
Academic Achievement through remedial Teaching.

14 From the findings it can be interpreted that the two types of schools (rural 
and urban) showing uniformity towards the dimensions - Content, Interest, 
Future Prospect, Frustrations, Creativity, Examination System and value 
pattern supported by the hypothesis No. H0lg, HOig, H022, H023, H024, 
H027 and HOzg .

15. It can also be interpreted that there are differences between the two schools 
in relation to the following dimensions - Continuity, Consistency, Problem 
Solving Ability, Curiosity in the Curriculum.

16. There is no gender sensitivity towards the present consideration of 
curriculum at Secondary Level School in West Bengal.

17. Urban schools & Rural schools differ significantly in respect to systematic 
& continuous evaluation. That is there is a difference between systematic 
& continuous evaluation in Urban & Rural areas supported by the hypothes 
No. HO30, H031 and H032 .

18. From the critical ratio it is also interpreted that Urban & Rural areas 
differ significantly in respect to effective evaluation. On the basis of 
hypothesis testing and other available informations we are now potential 
to suggest a teaching learning system through which a school may be 
guided, by the significant factors reflected in our result mentioned 
earlier.
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CHAPTER III

PRESENT EVALUATION SYSTEM OF 
PHYSICAL SCIENCE AT SECONDARY 
LEVEL SCHOOLS IN WEST BENGAL
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3.1 PRESENT EVALUATION SYSTEM OF PHYSICAL 
SCIENCE AT SECONDARY LEVEL SCHOOLS IN WEST 
BENGAL

Actually the recent development in measurement of educational instrument 
and evaluation may be regarded as an extension and improvement of old 
practices. At present examinations are the usual means adopted in evaluating 
the achievement of the students.

As per the recommendation of Kothari Commission (1964), the structure 
of secondary education in West Bengal is reorganized in 1974 and school 
education of ten year’s duration is introduced. At the end of class-X, West 
Bengal Board of Secondary Education conducts an external examination namely 
Madhyamik Examination to mark the termination of the first ten years of general 
school education. The examination is conducted on different subjects, Physical 
Science is one of them. In Madhyamik Examination, oral tests are also 
introduced along with the written tests. There are nine compulsory papers in 
the examination and each paper carries one hundred full marks. Ninety marks 
are allotted for written test and ten marks for oral test. The topics of the 
question papers are confined both to the syllabus of class Nine (ix) and Ten 
(x) and even to some items of class Eight (viii).

The system of examinations has always, had its criticize. Education 
Commissions and committees hitherto appointed by the Government of India 
have strongly felt the need of reforming examinations in Indian education from 
time to time. All the expert bodies have recommended that each Board or 
University should set up an examination research unit to analyse the 
examinations conducted under its supervision. The work of the unit should be 
to design the structures of examinations, to study tabulated marks for better 
scaling, to assist the paper-setters, in devising appropriate question items, and 
to make recommendations for better administration of examinations. They also 
pointed out that the reforms of examinations should be based on research 
evidence gathered, not merely through ‘descriptive statistics such as frequency 
distributions, means and standard deviations of marks, but through ‘correlational 
analysis of the individual questions of the existing external examinations’.

There is no doubt that several attempts had been made from time to time 
for reformation of the examination system. In West Bengal, according to the 
recommendation of Kothari Commission, the Secondary Education was 
reorganized in 1974. All the four factors of examination namely, the syllabus, 
the method of teaching, the question paper and the method of assessment had 
undergone a lot of changes for the improvement of the examination system. 
The present investigator is interested with the study of the third factor i.e. with
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the evaluation of question papers. In the present set-up of question papers of 
Madhyamik Examination of West Bengal Board of Secondary Education, a lot 
of objective type items and short answer-type questions are included instead of 
the essay-type questions of the traditional examination system. But inspite of 
all the attempts, there are various types of criticisms for the question papers in 
Physical Science set in the Secondary Examination. Some are of the opinion 
that the questions set for the examination are not satisfactory and a group 
comments that the questions are hard enough. Sometimes it is also uttered that 
it is not at all difficult for the ordinary students to score 60% marks or above. 
The teachers, the students and the guardians did not agree as regards the 
difficulty level or discriminating power of the items set in the question papers. 
There are other comments also. But it is not possible on the part of the 
investigator to discuss overall the criticisms within limited time period. For this 
the present investigation into the question papers from a few specific angles.

The purpose of this study is to investigate the difficulty level of the 
questions, discriminating powers of the items, yearwise performance of the 
students and repetition of questions from year to year.

3.2 SAMPLE

a) Area : The test was applied on students living in urban areas.

b) Class : The test was applied on the students of class Ten (x) who completed 
the syllabus of class Nine (ix) in Physical Science according to West 
Bengal Board of Secondary Education.

c) Number of Schools : Tow boys' schools, one co-educational school and 
one girl's school had been taken for administration of the test.

d) Number of students : The test was administered on two hundred eleven 
students (one hundred fifty two boys and fifty nine girls). Out of them, 
hundred students were randomly selected for analysis and interpretation 
of data.

e) Sex : Out of hundred students, seventy boys were randomly selected from 
one-hundred fifty two boys and thirty girls were randomly selected from 
fifty nine girls.

A sample design is a definite plan completed and determined before any 
data are collected for obtaining a representative sample from a given population.

To study a whole population in order to arrive at generalization would be 
impracticable, if not possible. Fortunately, the process of sampling makes it
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possible to draw valid inferences or generalizations on the basis of careful 
observation of variable within a relatively small proportion of the population.

Sampling tools save an investigator time, money, and energy and enable 
him to probe problems that are too unwisely to be tackled by conventional 
methods. To obtain a sample representative of its population, four main 
techniques have been devised; random, stratified or quota, incidental and 
purposive.

Nature of the sample under investigation

The sample under the present investigation is a stratified sample. The 
investigator considered two stratification on in terms of rural urban area and in 
selection of schools.

The schools also were not selected at random. Two boys’ school, one 
girls’ school and one co-educational school were selected for administering the 
test.

As the schools situated in semi-urban and rural area were not available in 
due time period, the schools of urban area were for the sake of working facilities.

The size of the sample
In order to make a study comprehensive and to avoid sampling error i.e. 

the variation, which may be attributed to chance elements, a large sample is 
necessary. But as the time is short because of school administration and work 
is survey in nature, the investigator has to remain satisfied by taking two 
hundred and eleven (211) students only.

Selection of the sample
The students were selected from two schools of Halisahar (Dist. 24 

parganas). One Co-ed school from Nadia District and one girls' school from 
North 24 Parganas District. The investigator administered the test on all the 
students of Class-X present in the classroom of those institutions. Among them 
the number of boys were one hundred and fifty-two and the number of girls 
were fifty-nine only. After administering the test, the investigator selected 
following (Using Fischer’s Table) seventy boys from one fifty-two boys and 
thirty girls from fifty-nine girls for analysis and interpretation of data.

As equal number of boys and girls were not available for administering 
the test, only thirty girls were selected.
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3.3 AREA OF CONTENT

The test items were confined to the syllabus in Physical Science of West 
Bengal Board of Secondary Education taught in class-IX.

Selection of question papers : The question papers of consecutive four 
years (2001, 2002, 2003 and 2004) had been taken into consideration.

The present investigator admits that if the test was administered with the 
items confined both to the class (ix) and class (x) syllabuses of Physical Science, 
the survey was conducted on a limited number of students of class (x) from four 
schools of Urban areas and with question papers of consecutive four years only.

The system of examinations is open to much criticisms and yet 
examinations are indispensable. It is the integral part of the total system of 
education. So the study of evaluation and examinations is very essential for 
bringing about fruitful reforms in the system of education and examination.

For drawing up a consistent programme of examination reform, it is 
necessary as a first step to review the position through statistical analysis of 
all the four factors of examination and education as mentioned earlier. The 
present investigator is interested with the study of question papers and attempted 
to study the appropriateness of the question items from the viewpoint of their 
power of discrimination, difficulty value, repetitions questions etc. attempts have 
also been made to study yearwise performance of his sample. The present 
investigator will determine.

i) The difficulty value of the questions set in the question papers that is “to 
what extent the candidates achieve correctness of response to the item.

ii) The discriminating value of the questions set in the questionpapers.

iii) The repetitions of questions from year to year.

iv) The performance of sample in four consecutive years, is not possible to 
the investigator to make a thorough investigation on question papers from 
every point of view. But there is no doubt that properly constructed 
question papers can be very serviceable as a measuring tool of achievement 
of the students. The present investigator hopes that his findings and 
observations on question papers may be of particular interest to teachers, 
paper setters and examiners to evaluate the system.

The subject by its very nature offers ample opportunity for continuous 
research involving the past, the present, and the future systems of education 
and examination.
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3.4 STATEMENT OF HYPOTHESES

From those considerations in view, the researcher formulated the following 
hypotheses:

1) The questions are not set in order of graded difficulty.

2) The questions are set in such a way that most of them cannot separate the 
high achievers from the low achievers.

3) Every year questions carrying 50% marks (approximate) are repeated from 
the question papers of the last three years.

4) The question paper does not vary in standard from year to year i.e.

i) The students answering 2001 question paper do not vary significantly 
in answering 2002 question paper.

ii) The students answering 2001 question papers do not vary significantly 
in answering 2003 question paper.

iii) The students answering 2001 question papers do not vary significantly 
in answering 2004 question paper.

iv) The students answering 2002 question papers do not vary significantly 
in answering 2003 question paper.

v) The students answering 2002 question papers do not vary significantly 
in answering 2004 question paper.

vi) The students answering 2003 question papers do not vary significantly 
in answering 2004 question paper.

ASSUMPTIONS FOR FRAMING THOSE HYPOTHESES

1) The researcher framed the hypothesis no. 1 and 2 after studying the related 
literature and taking into consideration the opinions of the experienced 
persons in the field of examinations.

2) After making a thorough look into the question papers, the investigator 
formulated by hypothesis no. 3.

3) The experienced persons, the guardians and the students opined that the 
standard of question papers very from year to year. But researcher’s idea 
is different from them on the issue, so he formulated the hypothesis 
no. 4.
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3.5 DEFINITION OF RELATED TERMS

(1) Urban Area : An urban area, according to 1971 census included all 
municipal towns, cantonments and any other areas being administered by 
local bodies such as - Town Committees, Union Committees etc. and any 
other place which satisfied the following empirical criteria viz. (1) a 
population of not less than 5000 persons. (2) a density of at least 1000 
persons per square mile, (3) three-fourth of the occupation of the working 
population should be outside of agriculture, and (4) the place should have 
a few pronounced urban characteristics and amenities like location of 
educational, medical or public institutions, offices or trading centres in it.

(2) Madhyamik Examination : This Examination is conducted by the West 
Bengal Board of Secondary Education to mark the termination of the first 
ten years of general school education.

(3) Question paper : The tool for measuring the achievement of the students 
in the written test of any individual subject taught in the school.

(4) High Achiever : The students who obtained upper 27% marks in the test 
are called high achievers in this test.

(5) Low Achiever : The students who obtained lower 27% marks in the test 
are called low achievers in the test.

3.6 SELECTION OF TOOL

The question papers of Madhyamik Examination of West Bengal Board of 
Secondary Education are the tool for measuring the performance of the students 
in Physical Science.

The investigator selected the question papers of Madhyamik Examination 
in Physical Science of the last four consecutive years (2001, 2002, 2003, 2004 
as it is difficult to study with more question papers within the limited time 
period.

3.7 CONTENT AREA SELECTED

The whole content area of the question papers in Physical Science of 
Madhyamik Examination is confined both to the syllabus of class-IX and class-X. 
But the investigator has selected only those items that correspond to the syllabus 
of class-IX as recommended by the West Bengal Board of Secondary Education.
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The items that have been set from the syllabus of class-X as recommended 
by West Bengal Board of Secondary Education have been excluded as the 
students who have completed the syllabus of class-X have not been available 
in the schools and there are difficulties to administer the test on the students 
who have been allowed in the test examination at a particular time and at a 
particular place.

SEPARATION OF ITEMS THAT CORRESPOND TO THE
SYLLABUS OF CLASS-IX

%

The investigator made a thorough look on the syllabus of class-IX in 
Physical Science as recommended by West Bengal Board of Secondary Education 
and there after the separated the questions corresponding to the syllabus of 
class-IX. For example, the questions that confined to syllabus of class IX were 
separated from the question paper of Madhyamik Examination and were printed 
on a paper and this paper was named as group A. In a similar way Group-B, 
Group-C and Group-D question papers were made ready from the question 
papers of Madhyamik Examination on 2001, 2002, 2003, 2004 respectively. It 
had been observed that in each group there were 20-25 items (approximately) 
carrying approximate 55 marks in total.

OPINIONS OF THE EXPERIENCED PERSONS ON 
SELECTION OF ITEMS

The original question papers and the prepared question papers were 
presented to some experienced teachers who are the examiners in Physical 
Science of Madhyamik Examination of West Bengal Board of Secondary 
Education. They were requested to judge whether the items of the prepared 
questions paper actually correspond to the syllabus of class-IX and whether the 
item that were excluded from the test actually correspond to the syllabus of 
class-X.

3.8 ADMINISTRATION OF THE TEST

The investigator administered the test on two consecutive days in every 
school. As the number of schools was four, eight days were taken for 
administration of the whole test. Group-A and Group-B test were administered 
on the first day and Group-C and Group-D test were administered on the same 
group of students on second day. The tests were administered on all the students
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present in the classroom question papers and answering sheets were supplied 
to all the students.

Time allowed for answering the questions was three hours per day (from 
11 a.m. to 2 p.m.). The students were asked to start at the same time. They 
were instructed to try each item. They were asked to complete the answers 
within the scheduled time limit. The tests were taken in a calm and quite 
atmosphere. The teachers of the schools rendered co-operation for the peaceful 
administration of the tool.

When the scheduled time was over, the answer scripts were collected from 
the students.

Afterwards the answer scripts of those who were absent in any one of the 
four group tests were cancelled. Only the answer-scripts of those who appeared 
on every group test were taken into consideration.

SCORING-PROCEDURE

After the administration of the test, the scoring of answer paper was made. 
The answers of questions were sub-divided into parts as far as possible to
facilitate the procedure of scoring. The answer-scripts of the students were
examined against scoring key. A scoring key consisting of right answers was
made before hand. Marking was made on the basis of all or none principle.
This meant that no partial credit was given to any answer of any student. Each 
correct answer was credit with full marks. The item that was either incorrectly 
answer or not attempt by an individual was given zero or no credit.

Then students’ performance charts consisting of one hundred students for 
each of the four consecutive years were prepared so as to compute the analysis 
more easily.

The test scores obtained by the students in consecutive four years have 
been shown in Table-1.

FINDING OUT OF THE DIFFICULTY VALUES OF THE
TEST ITEMS

The difficulty values of test items were considered to be very important 
aspect of a test. If response to a test item be classified as either correct or 
incorrect, the difficulty value may be defined as the ratio of the number of 
correct answers to the total number of students participating in the test.
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DISCRIMINATING VALUES OF TEST ITEMS

The discriminating value is how far an item discriminates the high achievers 
from low achievers. Out of the various methods adopted by the psychometricions, 
the investigator, here, in this study used the method adopted by Johnson by 
taking into account the difference of upper 27 per cent of the total group and 
lower 27 per cent of the total group responding to an item.

The researcher computed the upper lower index of each item with the 
help of the formula:

Ru~R,

ULI =------------
f

Where ULI = Upper-lower index;

Ru, R} = Numbers giving right answers in upper and lower groups, 
respectively;

f = Number of examinees in each group;

THOROUGH ENQUIRY IN THE QUESTION PAPERS 
REGARDING REPETITIONS OF QUESTIONS

A thorough enquiry is made by the investigator to study repetitions of the 
questions in the question-paper of every year, which is shown in Table-20.

YEARWISE DIFFERENCE IN PERFORMANCE

Year to year difference in performance of the subjects is studied by the 
investigator.

STATISTICAL CALCULATION

To interpret the data collected in the research work, the investigator uses 
the mean, median, standard deviation, skewness, kurtosis and the ‘t’ test for 
testing whether there is significant difference between the groups.
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CHOICE OF STATISTICAL TEST

Conditions (1) Independence of the observations, (2) Normality of 
population distributions and (3) homogeneity of the groups required for ‘f test 
are to be satisfied by the conditions. Since the sizes of the groups to be 
compared are equal, the conditions (2) and (3) however need not be satisfied. 
Thus under the assumption of independence of observation the ‘t’ test may be 
applied for analysis of data.

‘t’ Test

The ‘t’ test helps us to determine whether two groups differ significantly 
in mean performance and enables us to say with confidence that there is a 
difference between the means of the population from which the samples were 
drawn. The equation of the ‘t’ test is stated as follows:

M1 - M2 
t = --------------

Where M} and M2 represent two sample means of group A and group B 
and a} and a2 are the standard deviation of the two samples respectively.

Where a difference is to be taken significant or not depends upon the 
probability that the given differences could have arisen “bychance”.

Experimenters have for convenience chosen arbitrary standards, called 
levels of significance of which .05 and .01 levels are most often used.

SAMPLE
The population of the sample is the Learners of secondary Level students in 
West Bengal. We are selecting our sample specially Xth Grade students of the 
following schools.

SI. Name of the school from which District
No. sample is selected

1. Jetia Girls' High School

2. Malancha High School (Co-educational)

3. Shibpur Prasanna Kumari Balika Sikshalaya

North 24 Parganas 

North 24 Parganas 

Howrah
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4. Tiljala Brojanath Vidyapith (Boys) South 24 Parganas

5. Halisahar Rabindra Vidyamandir 
(Co-educational)

North 24 Parganas

6. Chinsurah Balika Bani Mandir Hooghly

7. Nimtala Ragaswar High School (H.S.) (Co-Edu.) Nadia

8. Chalsa Gayanath Vidyapith (H.S.) Jalpaiguri

9. Khalboalia High School (H.S.) (Co-Edu.) Nadia

10. Lalbagh Shingh High School Murshidabad

11. Maharaja manindra Chandra High School Murshidabad

12. Bagmari High School Murshidabad

13. Tentulia Balika Vidyalaya North 24 Parganas

14. Ramchandrapur Balika Bidyalaya North 24 Parganas

15. Gangagharpur Girls' School Jalpaiguri

16. Mitelli High School Jalpaiguri

17. Deultpur High School Howrah

18. Gangadharpur Vidyamandir Howrah

19. Kanthi High School Midnapur

20. Tamluk High School Midnapore

21. Kulti Boys High School Bardwan
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3.9 PRESENTATION AND ANALYSIS OF DATA TEST 
SCORES IN PHYSICAL SCIENCE

The test has been applied on two hundred and eleven students. Among 
them seventy boys are randomly selected from one hundred and fifty two boys 
and thirty girls are randomly selected from fifty nine girls. The scores obtained 
by the students are given in Table No. 1.

The frequency distribution of the students have been shown in Table No. 
2, 3, 4, 5.

Table - 3.1 : Presentation of the Test Scores of the students in Physical 
Science of the four consecutive years.

CN 2001 (X) 2002 (X) 2003 (X) 2004 (X)

009 49 47 17 42
0035 14 20 20 17
026 21 14 11 30
012 34 12 35 21
005 5 16 27 20
054 11 15 43 15
032 22 27 19 9
064 7 16 15 31
051 10 25 38 46
042 18 29 36 30
102 14 26 21 29
030 22 17 23 22
016 11 5 33 15
106 11 5 33 15
123 7 7 23 26
135 20 6 12 32
171 31 12 26 42
031 27 13 22 29
058 23 12 29 27
190 15 22 31 19
082 26 24 16 33
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CN

126
143
075
061
105
089
099
108
178
204
003
104

053
038
098
019
066
150
079
156
160
085
147
008
101

048
113
120

023
184
169
159

2001 (X) 2002 (X) 2003 (X) 2004 (X)

10 16 39 4
22 11 44 48

28 13 40 25
22 23 44 16
16 24 7 27
6 29 24 34
5 24 33 20
11 20 42 17
9 16 20 30
28 18 25 37
19 25 39 29
33 5 34 12
11 21 35 34
19 8 15 20
15 20 13 33
17 46 29 17
15 10 22 31
12 16 28 36
37 17 24 16
30 10 30 35
17 10 41 19
5 24 24 23
8 17 16 17
5 11 24 21
23 13 33 16
26 14 10 15
11 11 20 11
12 7 32 20
17 6 30 12
36 21 39 11
32 23 18 22
20 23 37 13
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CN
001

037

029
077

121
006

010

059

034

081

103

125

148

015
040

063

086

109

132
154

013

045

068

091

137

161
002
027

052

074

100

131

153

2001 (X) 2002 (X)
22 11

21 21

43 18

31 20

15 21
24 5
24 6

10 15

19 5

16 13
24 9

13 26

17 19
19 37
25 33

29 26
15 10

6 11

25 21

8 18

9 22

20 21

6 10

24 22

12 13

15 28
47 6
12 16
21 22

8 21

16 19

19 36
14 27

2003 (X) 2004 (X)
19 29

34 25

17 31

6 30

16 25

28 31

32 24

47 32

19 21

29 16

27 34

45 23

30 32

21 16

46 27

35 24

32 23

16 14

23 20

30 10

32 21

25 27
24 32

37 30

15 10

39 7
17 19
37 35
31 38

18 28

29 20

5 39

34 33
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CN 2001 (X) 2002 (X) 2003 (X) 2004 (X)

090 18 25 27 • 22

190 12 14 20 25

164 21 27 28 37

177 16 24 35 22

146 18 12 26 34

108 17 11 36 33

017 17 20 34 15

197 5 15 30 39

065 13 20 15 34

182 23 43 25 32

183 13 19 21 28

203 23 9 26 35

195 13 13 20 28

039 16 22 25 17

Table - 3.2 : Frequency distribution of test scores of the students in Physical
Science in 2001.
Scores f
45-49 2

40-44 1

35-39 2

30-34 6

25-29 7

20-24 22

15-19 24

10-14 21

5-9 15

Total (N) = 100

Mean (M) = 18.45 Quartile Deviation (Q)

Median (Mn) = 17.42 Skewness (Sk) = 1.66

Standard deviation (SD) = 8.63 Kurtosis (Ku) = 0.245

All calculations and formula are given in the Appendix.
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Table - 3.3 : Frequency distribution of test scores of the students in
Physical Science in 2002.

Scores f
45-49 1
40-44 2
35-39 2
30-34 1
25-29 13
20-24 21
15-19 21
10-14 25
5-9 14

Total (N) = 100

Mean (M) = 17.65 Quartile Deviation (Q) = 5.665
Median (Mn) = 16.88 Skewness (Sk) = 0.765
Standard deviation (SD) = 8.11 Kurtosis (Ku) = 0.285

Table - 3.4 : Frequency distribution of test scores of the students in 
Physical Science in 2003.
Scores f
45-49 5
40-44 4
35-39 15
30-34 17
25-29 17
20-24 17
15-19 18
10-14 4
5-9 3
Total (N) = 100

Mean (M) = 27.10 Quartile Deviation (Q) = 7.355
Median (Mn) = 26.85 Skewness (Sk) = 0.40
Standard deviation (SD) = 9.565 Kurtosis (Ku) = 0.309 
All Calculations are given in Appendix
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Table - 3.5 : Frequency distribution 
Physical Science in 2004.

Scores f
45-49 2
40-44 2

35-39 8
30-34 23

25-29 19
20-24 18
15-19 16
10-14 9

5-9
Total (N)

Mean (M) = 24.80 
Median (Mn) = 25.29 
Standard deviation (SD) = 8.84

of test scores of the students in

100

Quartile Deviation (Q) = 6.605 
Skewness (Sk) = - 1.3125 

Kurtosis (Ku) = 0.296

Difficulty-Indices
Each item of the question papers of 2001, 2002, 2003 and 2004 are 

analyzed in terms of difficulty value.
In Table No. 6, 7, 8 & 9 statements of difficulty values of the items in the 

question papers of 2001, 2002, 2003 and 2004 have been shown respectively.

Table - 3.6 : Difficulty values of the items in 2001.

Item No. Difficulty values

1 (a) 77.78

1 (b) 66.67
1 (c) 22.22

1 (d) 59.26

1 (e) 59.26

1 (f) 48.15

1 (g) 59.26

Item No. Difficulty values

2 (b) 81.48

2 (c) 9.26
2 (d) 31.48
2 (e) 35.18

3 (a) 40.74

3 (b) 22.22

3 (c ) 3.70
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Item No. Difficulty values Item No. Difficulty values

1 (h) 61.11 3 (d) 12.96

1 (i) 57.41 3 (e) 3.70

2 (a) 72.22 4 (a) 61.11

4 (b) 88.89 6 (a) 16.67

4 (c) 29.63 7 (a) 55.56
5 (a) 29.63 7 (b) 55.56

5 (b) 16.67

Table - 3.7 : Difficulty values of the items in 2002.

Item No. Difficulty values Item No. Difficulty values

1 (a) 40.74 3 (c) 20.37
1 (b) 90.74 4 (a) 7.41
1 (c) 59.26 4 (b) 22.22
1 (d) 33.33 4 (c) 0
2 (a) 16.67 5 (a) 33.33
2 (b) 42.59 5 (b) 27.78
2 (e) 44.44 6 (a) 77.78
2 (d) 88.89 6 (b) 61.11
2 (e) 9.26 6 (c) 31.48
3 (a) 24.07 7 (a) 62.96
3 (b) 7.41 7 (b) 7.41

Table - 3.8 : Difficulty values of the items in 2003.

Item No. Difficulty values Item No. Difficulty values

l.a (i) 83.33 2 (d) 0
1. a (ii) 100.00 3. 61.11
1. a (iii) 83.33 4 (a) 83.33
1. a (iv) 66.67 4 (b) 87.04
1. a (v) 62.96 4 ( c) 27.78
1. a (vi) ‘ 61.11 5 (a) 29.63
lb (i) 59.26 5 (b) 40.74
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Item No. Difficulty values

lb (ii) 81.48
lb (iii) 53.70
lb (iv) 44.44
lb (v) 66.67
2 (a) 50.00
2 (b) 33.33
2 (c) 5.56

Table - 3.9 : Difficulty values of the

Item No. Difficulty values

1 (a) 46.30
1 (b) 74.07

1 (c) 25.93

1 (d) 29.63

1 (e) 27.78

1 (0 25.93

1 (g) 35.19

1 (h) 70.37

1 (i) 11.11

2 (a) 68.52

2 (b) 40.74

2 (c) 1.86

2 (d) 85.19

2 (e) 29.63

3 (a) 77.78

3 (b) 20.37

Item No. Difficulty values

6 (a) 50.00
6 (b) 70.37
6 (c) 40.74
7 (a) 72.22
7 (b) 27.78
7 (c) 24.07

items in 2004.

Item No. Difficulty values

3 (c) 0
4 (a) 3.70

4 (b) 50.00

4 (c) 20.37

5 (a) 42.59

5 (b) 7.40

6 (a) 18.52

6 (b) 92.59

7 (a) 85.19

7 (b) 25.93

7 (c) 42.59
8a (i) 25.93
8a (ii) 25.93
8a (iii) 61.11

8b (i) 31.48
8b (ii)

From the studies of the difficulty values of items of the question papers 
of Madhyamik Examination of West Bengal Board of Secondary Examination 
in the years 2001, 2002, 2003 and 2004, it is evident that the questions are not 
set in order of graded difficulty which leads to the retention of hypothesis Hr
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Discriminating Indices :

The discriminating values of the items in the question papers of 2001, 
2002, 2003 and 2004 have also been found out and shown in Table No. 10, 11, 
12, 13 respectively. It contains serial number of the items, the number of 
successful students in upper 27% group, number of successful students in lower 
27% group, and discriminating value of each item.

Frequency distribution of difficulty values and discriminating values of 
the items for every year has been shown in Table No. 14 and Table No. 15.

Table - 3.10 : Discriminating values of item in 2001.

Item No. U. Gr. L. Gr. Discriminating values
l.a 24 18 0.22
l.b 25 11 0.52
l.c 8 4 0.15
l.d 19 13 0.22
l.e 21 11 0.37
l.f 18 8 0.37

1-g 22 10 0.44
l.h 20 13 0.26
l.i 20 11 0.33
2. a 27 12 0.56
2. b 24 20 0.15
2.c 5 0 0.18
2.d 17 0 0.63
2.e 16 3 0.48
3.a 22 0 0.81
3.b 12 0 0.44
3.c 2 0 0.07
3.d 7 0 0.26
3.c 2 0 0.07
l.a 25 8 0.63
4.b 27 21 0.22
4.c 15 1 0.52
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Item No. U. Gr. L. Gr. Discriminating values

5.a 13 3 0.37

5.b 8 1 0.26

6.a 9 0 0.33

6.b 3 0 0.11

7.a 22 8 0.52

7.b 22 8 0.52

Table - 3.11 : Discriminating values of item in 2002.

Item No. U. Gr. L. Gr. Discriminating values

1. a 14 8 0.22
1. b 27 22 0.19
1. c 25 7 0.66
1. d 15 3 0.44
2. a 7 2 0.19
2. b 18 5 0.48

2. c 18 6 0.44
2. d 25 23 0.07
2. e 4 1 0.11

3. a 13 0 0.48

3.b 4 0 0.15

3. c 9 2 0.26

4. a 4 0 0.15

4. b 12 0 0.44
4. c 0 0 0

5. a 13 5 0.30

5. b 13 2 0.41
6. a 27 15 0.44
6. b 27 5 0.78
6. c 17 0 0.63
7. a 24 10 0.52
7. b 4 0 0.15
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Table - 3.12 : Discriminating values of item in 2003

Item No. U. Gr. L. Gr. Discriminating values
1. a 25 20 0.19
1. a 27 27 0
1. a 24 21 0.11
l.a 23 13 0.37
1. a 25 9 0.59
1. a 20 13 0.26
1. b 23 9 0.52
1. b 27 17 0.37
1. b 22 7 0.56
l.b 23 1 0.81
l.b 25 11 0.52
2. a 21 6 0.56
2. b 15 3 0.44
2. c 3 0 0.11
2. d 0 0 0
3. 18 15 0.11
4. a 26 19 0.26
4. b 26 21 0.19
4. c 14 1 0.48
5. a 22 0 0.81
5. b 22 0 0.81
6. a 19 8 0.41
6. b 26 12 0.52
6. c 20 2 0.67
7. a 24 15 0.33
7. b 15 0 0.56
7. c 13 0 0.48
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Table - 3.13 : Discriminating values of item in 2004

Item No. U. Gr. L. Gr. Discriminating values
1. a 16 9 0.26

1. b 22 18 0.15
1. c 8 6 0.07
1. d 9 7 0.07

1. e 12 3 0.33
1. f 7 7 0

1- g 13 6 0.26

1. h 27 11 0.59
l.i 3 3 0
2. a 26 11 0.56
2. b 21 1 0.74

2. c 1 0 0.04

2. d 26 20 0.22
2. e 15 1 0.52
3. a 27 15 0.44

3. b 11 0 0.41
3. c 26 2 0.89
4. a 0 0 0
4. b 2 0 0.07
4.c 20 7 0.48
5. a 11 0 0.41
5. b 21 2 0.70
6. a 4 0 0.15
6. b 10 0 0.37
7.a 27 23 0.15
7. b 27 19 •0.30
7. c 7 7 0
8. a (i) 13 0 0.11
8. a (ii) 11 3 0.30
8. a (iii) 11 3 0.30
8. b (i) 22 11 0.41
8.b (ii) 13 4 0.33
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U. Gr. - Denotes upper group; i.e. upper 27% of the total sample, 
L. Gr.- Denotes lower group; i.e. lower 27% of the total sample. 
Total number of students involved in the test being 100.

From the table No. 10, 11, 12 and 13 of Discriminating values, it is 
evident that most of the items have not been able to discriminate the high 
achievers from the low achievers which leads to acceptance of 2nd Hypothesis 
(H2).

Table - 3.14 : Frequency distribution of difficulty values of the items in 
2001, 2002, 2003 and 2004.

Difficulty values f (2001)
1.00-1.04 0

. 95-.99 0

. 90 - .94 0

. 85 - .89 1

.80 - .84 1

. 75 - .79 1

.70 - .74 1

. 65 - .69 1

.60 - .64 2

.55 - .59 6

.50-.54 0

.45 - .49 1

.40 - .44 1

.35-39 1

.30 - .34 3

.25-.29 0

.20-.24 2

.15 - .19 2

.10-.14 1

.5-.09 2
0 - .04 2

f (2002) 
0 

0 
1 

1 

0 

1 

0 

0 
2 
1 

0 
0 
3 
0 
3 
1
3 
1 

0
4 
1

f (2003) 
1 

0 
0 

1 

4 

0 

2 

2 

3 
1 

3 
0 
3 
0 

2 
2 

1 

0 
0 
1 

1

f (2004) 

0 
0 

1 

2 

0 
1 

3 

1 
1 

0 
2 
1 
3 

2 
3 
5 
2 
2 

1 
0 
1

Total No. of items N = 28 N = 22 N = 27 N = 32
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Table - 3.15 : Frequency distribution of discrimination values of the items 
in 2001, 2002, 2003, 2004.

Difficulty values f (2001)
1.00-1.04 0
. 95-.99 0
. 90 - .94 0
. 85 - .89 0
.80 - .84 1
. 75 - .79 0
.70 - .74 0
. 65 - .69 0
.60 - .64 2

.55 - .59 1

.50-.54 4

.45 - .49 1

.40 - .44 2

.35-.39 3

.30 - .34 2

.25-29 3

.20-.24 3

.15 - .19 3

.10-.14 1

.5-.09 2

0 - .04 0

Total No. of items N = 28

f (2002) 
0 
0 

0 
0 
0 
1 

0 
1 

1 

0 

1 

2 
5 

0 

1 
1 

1 

5 
1 

1 

1

f (2003)
0
0
0
0
2
0

0
1

0
5
3
2
2
2

1

2
0
2

3
0
2

f (2004) 
0 
0 

0 
1 

0 
0 

2 
0 

0 
2 
1 

1

4 

1

5 
2 

1 

3 
1 

2 
3

N = 22 N = 27 N = 32
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Table - 3.16 : Comparative study of difficulty values and discriminating 
values in 2001.

Item Difficulty Discriminating Item Difficulty Discriminating
No. Values Values Values Values Values

1. (a) 77.78 0.22 3. a 40.74 0.81
1. b 66.67 0.52 3. b 22.22 0.44
1. c 22.22 0.15 3. c 3.70 0.07
1. d 59.26 0.22 3. d 12.96 0.26
1. e 59.26 0.37 3. e 3.70 0.07
1. f 48.15 0.37 4. a 61.11 0.63

1- g 59.26 0.44 4. b 88.89 0.22
1. h 61.11 0.26 4. c 29.63 0.52
l.i 57.41 0.33 5. a 29.63 0.52
2. a 72.22 0.56 5. b 16.67 0.26
2. b 81.48 0.15 6. a 16.67 0.33
2. c 9.26 0.18 6. b 5.56 0.11
2. d 31.48 0.63 7. a 55.56 0.52
2. e 35.18 0.48 7. b 55.56 0.52

Table - 3.17 : Comparative study of difficulty values and discriminating
values in 2002 .

Item No. Difficulty values Discriminating values
1. a 40.74 0.22
1. b 90.74 0.19
1. c 59.26 0.66
1. d 33.33 0.44
2. a 16.67 0.19
2. b 42.59 0.48
2. c 44.44 0.44
2. d 88.89 0.07
2. e 9.26 0.11
3. a 24.07 0.48
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Item No. Difficulty values Discriminating values
3. b 7.41 0.15

3. c 20.37 0.26

4.a 7.41 0.15

4. b 22.22 0.44

4. c 0 0

5. a 33.33 0.30

5. b 27.78 0.41

6. a 77.78 0.44

6. b 61.11 0.78

6. c 31.48 0.63

7. a 62.96 0.52

7. b 7.41 0.15

Table - 3.18 : Comparative study of difficulty values and discriminating 
values in 2003.

Item
No.

Difficulty
values

Discriminating
values

Item
No.

Difficulty
values

Discriminating
values

1. a (i) 83.33 0.19 2. d 0 0

1. a (ii) 100.00 0 3. 61.11 0.11

1. a (iii) 83.33 0.11 4. a 83.33 0.26

1. a (iv) 66.67 0.37 4. b 87.04 0.19

1. a (v) 62.96 0.59 4. c 27.78 0.48

1. a (vi) 61.11 0.26 5. a 29.63 0.59

1. b (i) 59.26 0.52 5. b 40.74 0.81

1. b (ii) 81.48 0.37 6. a 50.00 0.41

1. b (iii) 53.70 0.56 6. b 70.37 0.52

1. b (iv) 44.44 0.81 6. c 40.74 0.67

1. b (v) 66.67 0.52 7. a 72.22 0.33

2. a 50.00 0.56 7. b 27.78 0.56

2. b 33.33 0.44 7. c 24.07 0.48

2. c 5.56 0.11
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Table - 3.19 : Comparative study of difficulty values and discriminating 
values in 2004.

Item No. Difficulty
values

Discriminating
values

1. a 46.30 0.26

1. b 74.07 0.15

1. c 25.93 0.07

1. d 29.63 0.07

1. e 27.78 0.33

1. f 25.93 0

1. g 25.19 0.26

1. h 70.37 0

l.i 11.11 0

2. a 68.52 0.56

2. b 40.74 0.74

2. c 1.86 0.04

2. d 85.19 0.22

2. e 29.63 0.52

3. a 77.78 0.44

3. b 20.37 0.41

3. c 51.85 0.89

4. a 0 0

4. b 3.70 0.07

4. c 50.00 0.48

5. a 20.37 0.41

5. b 42.59 0.70

6. a 7.40 0.15

6. b 18.52 0.37

7. a 92.59 0.15

7. b 85.19 0.30

7. c 25.93 0

136



8. a (i) 42.59 0.11

8. a (ii) 25.93 0.30

8. a (iii) 25.93 0.30

8. b (i) 61.11 0.41

8. b (ii) 31.48 0.33

From the comparative study of the table 16, 17, 18, 19 giving difficulty 
values and the discriminating values of the items, it is evident that the items 
that have medium difficulty values could discriminate the high achievers from 
the low achievers more distinctly (having higher discriminating values) a few 
exception.

The higher the numerical value of the index of difficulty the easier the 
item and lower in the discriminating power of the item.

Exactly what the expected value of index of discrimination would be for 
any level of item difficulty depends on other characteristics of the item and the 
test.

Repetitions of questions
Repetitions of questions in the question paper from last year, alternate 

year and three years earlier, have been studied by the investigator which have 
been shown in Table No. 20.

Table - 3.20 : Repetitions of questions from last three years

Repetition from Repetition from Repetition from three
last year alternate year years earlier

10% 20% 25%

From the study of repetitions in the question papers, it is evident that 
questions carrying 55% marks are repeated in the question papers of last three 
years.
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Determination of statistics of scores of obtained by the students 
in the test :

The statistics of the tests showing mean, median, standard deviation, quartile 
deviation, Skewness, Kurtosis have been shown in Table No. 21.

Table - 3.21 : Statistics of the scores relating to the measures of central 
tendency and variability.

2001 2002 2003 2004
Mean (M) 18.45 17.65 27.10 24.80
Median (Mdn.) 17.42 16.88 26.85 25.29
Standard Deviation (SD) 8.63 8.11 9.565 8.84
Quartile deviation 5.515 5.565 7.355 6.605
Skewness 1.66 0.765 0.40 -1.3125

Kurtosis 0.145 0.285 0.309 0.296

For comparing the investigator presented the distribution of scores of the 
students year-wise. All these distributions had been shown in Tables 22, 23, 24, 
25, 26 & 27 respectively.

Table - 3.22 : Presentation of the distributions of scores of the students in 
2001 and 2002 in test in Physical Science.

Scores f
2001

Cum. f Cum f% f

2002

Cum. f Cum f%
45-49 2 100 100 1 100 100
40-44 1 98 98 2 99 99
35-39 2 97 97 2 97 97
30-34 6 95 95 1 95 95
25-29 7 89 89 13 94 94
20-24 22 82 82 21 81 81
15-19 24 60 60 21 60 60
10-14 21 36 36 25 39 39
5-9 15 15 15 14 14

N = 100 N = 100
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Table - 3.23 : Presentation of the distribution of scores in the test of 
Physical Science in 2001 and 2003.

Scores f
2001

Cum. f Cum. f% f
2003

Cum. f Cum. f%

45-49 2 100 100 5 100 100

40-44 1 98 98 4 95 95

35-39 1 98 98 4 91 95

30-34 6 95 95 17 76 76

25-29 7 89 89 17 59 59

20-24 22 82 82 17 42 42

15-19 24 60 60 18 25 25

10-14 21 36 36 4 7 7

5-9 15 15 15 3 3 3

N = 100 N = 100

Table - 3.24 : Presentation of 
Physical Science

the distribution of 
in 2001 and 2004.

scores in the test of

2001 2004

Scores f Cum. f Cum. f% f Cum. f Cum. f%

45-49 2 100 100 2 100 100

40-44 1 98 98 2 98 98

35-39 2 97 97 8 96 96

30-34 6 95 95 23 88 88

25-29 7 89 89 19 65 65

20-24 22 82 82 18 46 46

15-19 24 60 60 16 28 28

10-14 21 36 36 9 12 12

5-9 15 15 15 3 3 3

N = 100 N = 100
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Table - 3.25 : Presentation of the distribution of scores in the test of
Physical Science in 2002 and 2003.

Scores f
2002

Cum. f Cum. f% f
2003

Cum. f Cum. f%

45-49 1 100 100 5 100 100

40-44 2 99 99 4 95 95

35-39 2 97 97 15 91 91

30-34 1 95 95 17 76 76

25-29 13 94 94 17 59 59

20-24 21 81 81 17 42 42

15-19 21 60 60 18 25 25

10-14 25 39 39 4 7 7

5-9 14 14 14 3 3 3

N = 100 N = 100

Table - 3.26 : Presentation of the distribution of scores in the 
Science in 2002 and 2004.

test of Life

2002 2004

Scores f Cum. f Cum. f% f Cum. f Cum. f%

45-49 1 100 100 2 100 100

40-44 2 99 99 2 98 98

35-39 2 97 97 8 96 96

30-34 1 95 95 23 88 88

25-29 13 94 94 19 65 65

20-24 21 81 81 18 46 46

15-19 21 60 60 16 28 28

10-14 25 39 39 9 12 12

5-9 14 14 14 3 3 3

N = 100 N = 100
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Table - 3.27 : Presentation of the distribution of scores in the test of 
Physical Science in 2003 and 2004.

Scores f
2003

Cum. f Cum. f% f
2004

Cum. f Cum. f%

45-49 5 100 100 2 100 100

40-44 4 95 95 2 98 98

35-39 15 91 91 8 96 96

30-34 17 76 76 23 88 88

25-29 17 59 59 19 65 65

20-24 17 42 42 18 46 46

15-19 18 25 25 16 28 28

10-14 4 7 7 9 12 12

5-9 3 3 3 3 3 3

N = 100 N = 100

Finding out of the difference in performance of the students in comparison 
to different years.

Year-wise difference in performance of the students is studied and it is 
tested whether there is significant difference between the performance of the 
students from year to year, which is shown in Table-28.

Table - 3.28 : Year to year difference in performance of the subject Physical 
Science

Year

2001-2002

Statistics

Ni

M,
: 100 
= 18.45 
8.63

N2= 100 
ML = 17.65 
s„ = 8.11

Value Level of significance 

0.675 Not significant

2001-2003 N2 = 100 N, = 100 6.714 Significant at .01 level
M2 = 18.45 M, = 27.10

s2 = 8.63 s, = 9.565
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2001-2004

M2 = 18.45
n2 = 100
Mj = 24.80 
s2 = 8.63

N, = 100

s, = 8.84

5.14 Significant at .01 level

2002-2003 n2 = 100
M2 = 17.65 
s2 = 8.11

N, = 100
M, = 27.10 
s, = 9.565

7.54 Significant at .01 level

2002-04 n2 = 100
M2 = 17.65 
s2 = 8.11

N, = 100
M, = 24.80
Sj = 8.84

5.96 Significant at 0.01 level

2003-04 N, = 100
M, = 27.10
Sj = 9.565

n2 = 100
M2 = 24.80 
s2 = 8.84

1.77 Not Significant at 0.01 level

3.10 RESULTS

1. From the study of the performance of the students in 2001 and 2002, it is 
found that there is no significant difference between the performances of the 
students in the two years which leads to retention of hypothesis 4.1 (H41).

2. From the study of performances of the students in 2001 and 2003, it is 
evident that there is a significant difference between the performances of 
the students in the two years. Therefore, hypothesis 4.2(H42) is rejected.

3) From the study of performances of the students in 2001 and 2004, it is 
evident that there is a significant difference between the performance of 
the students in the two years. Therefore, hypothesis 4.3 is rejected (H43).

4) From the study of performances of the students in 2002 and 2003, it is 
evident that there is a significant difference between the performance of 
the students in the two years. Therefore, hypothesis 4 is rejected (H44).

5) From the study of performances of the students in 2002 and 2004, it is 
evident that there is a significant difference between the performance of 
the students in the two years. Therefore, hypothesis 4 (v) is rejected (H45).

6) From the study of performances of the students in 2003 and 2004, it is evident 
that there is no significant difference between the performance of the students 
in the two years which leads to the retention of hypothesis 4 (vi); (H46). 
These studies in general lead to the conclusion that there is a variation in 
standard of question papers in different years. Therefore, hypothesis (4) is 
rejected (H4).
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CHAPTER IV

MECHANISM OF TEACHING - LEARNING SYSTEM
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Chapter - IV

4.1 What is diversification of Interest

According to Ray Lee Foley (2002) teaching-learning system includes 
different subsystems of which a model of teacing and learning is mostly 
significant.

Before suggesting an alternative model we investigate different teaching - 
learning components in West Bengal by conducting survey then analyze the 
information & finally select the model namely interest Diversification Model.

[Ref. : Research Project Diversification of interest and its impact on 
Education by Dr. Dibyendu Bhattacharyya.]

The basic feature of this model is to increase the interest of learners 
academic field by multiplication & then substitute & shifting the interest into 
the other domain.

Diversification of interest basically stands for multi-dimensional approach 
of interest related to teaching and learning where one stimulus could be 
responded in many ways. If stimulus is many then how one stimulus will be 
bonded with multifarious interest of the learners in a particular teaching-learning 
situation. As a result some responses are connected well to the particular stimulus 
but others are isolated with the main-stimulating agent. Therefore, in these 
types of connection diversification of Interest is very much significant for the 
betterment of correlating stimulus in various ways.

In learning situation diversification is to be explained in the following 
pattern :

1. General Example

S <------------------ > R
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2. In case of Diversification :

Diversification
through development of interest

That is how in a teaching-learning system one stimulus is diversified in 
different responses. Here for one stimulus four responses are generated. For 
each response the teacher has to provide four stimulus. Now their responses 
are modified to R. The way in which responses are modified to connect with 
a stimulus in various way is called diversification. To explain diversification 
we can classify diversification of interest in three categories.

Diversification of Interest

Multiplication Substitution Shifting

Here diversification is made by implementing multiplication, substitution 
& shifting to convert different responses to modified one.

A. Multiplication of Interest

Suppose a student is interested in Mathematics and specially in Arithmatic 
part. Now the question is how his/her interest could be enhanced? Generally 
for diversification we use multiplication as a process of decentralise of one's 
interest according to the choice of the student. Therefore Learners can enable 
to multiply interest on the basis of their wishes.

B. Substitution of Interest

Substitution is one of the important components for diversification. Here 
substitution refers to substitute one interest to another. It is a spontaneous
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process. Naturally through substitution diversification is rather easy to execute. 
As for example a student has interest in science subjects could diversify Interest 
in social studies and language through substitution.

For example a student whatever the category he or she belongs academically 
at least have had some interest to a particular discipline. Some students have 
interest on science subjects, others are interested in social studies or language 
group, which refers that their interest is substituted by one or many disciplines. 
If we agree that one student is interested only in science subjects, that means 
the student is isolated his/her interest from other disciplines. In this respect for 
greater achievement their Interest will have to diversify from one interest zone 
to different interest zone. That is why substitution is important in teaching
learning system.

C. Shifting of Interest is then possible when learners can apply a 
concept.

Shifting is also more important and applicable when substitution is rather 
difficult. Suppose a student is isolated from academic atmosphere and become 
interested in non-academic activities. In this regard diversification will be 
followed non-academically. In this condition shifting of interest have had an 
urgent need for remedial measures. Here the non-academic activities could be 
shifted to academic activities on the basis of particular effort.

Shifting is specially related to those diversification pattern were one 
stimulus has been isolated to a particular response. For example we can explain 
shifting in the following way :

I. In general what happens

S <---------------- > R

II. In Shifting

S Isolated R

Now for shifting one's response has been analysed in detail to find out his/ 
her interest zone, whether in academic part or non-academic part.
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III. * Identification of Interest Zone

* S ..................................R

■z ----------------- 4
Academic Non-academic

IV. Diversification is to be allowed on the basis of students nature and standard.

V. Shifting his/her interest from one section to a particular desirable condition 
on the basis of situational factor.

Diagrammatic presentation of diversification of interest

(I)
Multiplication

(II)
Substitution

(HI)
Shifting of Interest

Multiplication from a 
particular point to 

multi facets 
dimension

One can substitute 
one's interest to 

another part

Shifting is a 
mentionable factor for 

diversification

The variables

Independent Variables > Multiplication

Diversification > Substitution
of Interest

Shifting
> Learning

Outcome

I
Instructional Strategy Academic

Achievement
Dependent Variable
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4.2 Instructional Strategy

Lesson plan on the basis of Interest Diversification Model will be the 
basic instrument for applying operational variables.

Suggested steps of Interest Diversification Model

Phase - One : Development relationship with learners through interaction
to generate a positive attitude towards the teacher & the 
subjects.

Phase - Two : To find out the interest zone of the student at their
horizontal surface area to knowledge.

Phase - Three : Multiplication of surface area where the learners' interest
are selected.

Phase - Four : Substitution of interest in different dimension of a
subject.

Phase - Five : Shifting of interest.

Phase - Six : To develop vertical surface area of knowledge

Phase - Seven : Evaluation

Phase - Eight : Reinforcement of interest and academic achievement.

Traditional Teaching Method

As regards planning of a lesson different suggestions have been given by 
Educationists. The present system is mainly guided by Herbertian five steps 
principles. The steps are given below :

i) Preparation : This is the first stage of a lesson. Teacher will prepare the 
mental set of the learners to create attention and interest of the learners. 
Pravious knowledge of the learners will be re-vised and re-evaluated. Some 
questions of the type known to unknown are thrown to create interest for 
the new lesson.
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ii) Presentation : Content of the whole lesson are divided on some small 
parts with the help of questions, explanation and teaching aids, teacher 
presents the lesson.

(iii) Assimilation : Teacher helps the learner to assimilate new knowledge with 
the previous one. New knowledge are being added upon the foundation of 
previous experience.

iv) Generalisation : In this step teacher generalizes some principles for 
application of the new knowledge. Thus, stage of acquiring new knowledge 
is being completed.

v) Evaluation (Adaptation) : How far the teacher has acquired or assimilated 
his/her day's lesson will be evaluated and at the same time his/her ability 
to apply this knowledge in a new situation is also being evaluated.

The teacher will have to play the main role in a classroom.

4.3 OBJECTIVES OF THE MODEL

The present study is taken to achieve the following objectives:

i) To develop teaching materials on the basis of Interest Diversification 
Model.

ii) To perform the experiment and compare the effectiveness of Interest 
Diversification Model with Traditional Teaching Method in teaching 
physical science.

iii) To find out whether the achievement of students differ significantly due 
to variation in instructional treatments given.

iv) To develop criterion tests for the assessment of outcomes after completion 
of experiment.

Comparison between Interest Diversification Model & Tradional
Teachers Model

i) Treatments : Based on the nature of the problem the instructional treatments 
is delimited into two, namely, Interest Diversification Model, and Traditional 
Teaching.
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ii) Sample : Sample of this study is delimited to 120 pupils of Class-VIII 
taken from two schools, such that in each school only 60 pupils.

iii) Content matters : The content area is delimited to only two units of the 
syllabus of physical science of class VIII under the West Bengal Board of 
Secondary Education.

4.4 NULL HYPOTHESES

OH, : There is no significant difference between the two treatments - Interest 
Diversification Model and Traditional method of teaching on the 
criterion of achievement in Physical Science.

OH2 : There is no significant difference between the two schools (H.R.V.M. 
& H.M.H.S.) on the criterion of achievement in Physical Science.

OH3 : There is no significant difference effects of school factor on the 
treatment in respect of achievement in criterion test in Physical Science.

OH4 : There is no significant difference between boys and girls on the 
criterion of achievement in Physical Science.

OH5 : There is no significant effects of sex factor on the treatment in respect 
of achievement in criterion test on Physical Science.

OHfi : There is no significant interaction effect of treatment and school on 
the criterion of achievement in Physical Science.

OR, : There is no significant interaction effect of treatment and sex on the 
criterion of achievement in Physical Science.

OHg : There is no significant interaction effect of school and sex on the 
criterion of achievement in Physical Science.

OH9 : There is no significant interaction effect of treatment, school, sex on 
the criterion achievement in Physical Science.
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4.5 DEVELOPMENT OF RELATED INSTRUMENTS (For 
ENTRY LEVEL TEST)

At first, the investigator selected ‘achievement’ as an independent variable 
with a desire to utilise the Entry Level Test as initial measures.

To develop this test, the researcher followed the following steps:

(a) Selection of the content area.

(b) Preparation of the entry level objectives.

(c) Development of measuring instruments.

Selection of the Content Area

The researcher has chosen several units from the syllabus of Physical 
Science for Class-VII & VIII under W.B.B.S.E. as content area to prepare the 
Entry Level Test. The reasons behind this selection were :
(i) to measure the readiness of the students for new instructional items already 

chosen as content area for the criterion test, and
(ii) to measure their entry level achievement.

The units are the following :

UNIT SUB-UNITS

AIR

1 1.1 Air has weight, what air is composed of Oxygen, Hydrogen, small
quantities of Carbondioxide etc.

1.2 Elementary ideas of elements and simple compounds-Mechanical 
mixture.

1.3 Separation of their constituents, separation by magnets, distillation 
etc.

Matter

2 2.1 Different states of matter (solids, liquids and gases), physical
properties of matter.

2.2 Elementary ideas of Physical and Chemical changes.

2.3 Atoms and molecules

151



Gravitation

3.1 Earth attracts all bodies 

Force of gravitation

Magnets

4 4.1 Simple explanation of the unit

Defining the pre-requisite knowledge and skill in behavioural terms 
of entry level behaviour

The description of entering behaviour lack two characteristics of terminal 
behaviour. They do not describe the conditions under which the performance 
must occur, and they do not specify a standard of acceptability. Although a 
statement of entering behaviour would include all the characteristics of a 
terminal behaviour, the list of entering behaviour on the units (preparation & 
study of the simple properties of gases like ‘Hydrogen, oxygen & Carbon-di
oxide and Magnets) selected simply do not do so.

For each terminal behaviour, attempt has been made to identify the 
corresponding entry-level behaviour.

The entering behaviour on the units (i) preparation & study of the simple 
properties of gases like H2, 02, Co2 and (ii) Magnets is given below :

(1) The learner defines ‘what is air’?

(2) He explains ‘Air’ as a mixture of several gases.

(3) He states the name of the constituent gases and their percentages in 
respect of volume in the air.

(4) He explains that the air has weight.

(5) He detects oxygen as important element in breathing.

(6) He indicates the statement - “The Hydrogen gas is lighter than the air’.

(7) He explains carbon-di-oxide as an important constituent in photosynthesis 
to prepare simple carbohydrate food by the green plants.

(8) Given an example explaining a gas baloon filled with Hydrogen gas in 
close contact with fire, he indicates the possible danger of taking a flight 
with a baloon filled with Hydrogen gas.
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(9) He states the percental ratio of volume and weight of Hydrogen-gas in 
the compound water.

(10) He identifies the simple nature of Hydrogen, Oxygen and Carbon-di
oxide as daily concern.

(11) He defines an atom.

(12) He states the participation of an atom in chemical reactions.

(13) He states the name of the lightest atom.

(14) He identifies different types of matter and also explains their nature.

(15) He explains elementary ideas of elements.

(16) He defines ‘Compound’: He compares mixture with compounds.

(17) He states the characteristics of a mixture.

(18) Given an example explaining the change of state of the into water and 
(water) vapour respectively, he defines the physical properties of a matter.

(19) He compares physical property with chemical property.

(20) Given two examples defining two different types of changes: one 
temporary and other permanent, he indicates the difference between 
physical and chemical change.

(21) Given some examples explaining different changes, he identifies ‘which 
one is physical change’ and ‘which one is chemical change’.

(22) He states the process of distillation to separate the constituents of a 
solution composed of sugar and water.

(23) Given some examples regarding the procedure of separation of a mixture 
by magnets, he explains the use of magnet.

(24) Given an explanation showing two poles - ‘N’ and ‘S’ a magnet, he 
defines simply the term ‘Magnet’.

(25) He also states simple properties of magnet.

(26) He indicates that the earth attracts all bodies.

(27) He defines simply the term ‘gravitation’.

(28) Given an explanation defining occurrence of tides due to attraction of 
the Sun and the Moon, he explains the gravitational force.
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Development of Measuring Instruments

Development of Achievement Test
In the present experiment, entry level achievement can be measured by 

the scores obtained in the (Entry Level) achievement test. So the researcher has 
constructed the achievement test by going through the following stages :

a) Planning of the achievement test
To lay out a plan for constructing the achievement test, firstly, the content 

area has been carefully judged and entry level objectives have been identified. 
Secondly, the behavioural outcomes in terms of knowledge, comprehension, 
skill and application have been worked out. Finally, types of items have been 
selected. Here, the researcher to avoid any biasness in the test, has preferred 
mainly the objective and short answer type items. Hence he has framed a test 
blue print for the preparation of the test items.

b) Preparation of the test Blue-Print
In order to build the content validity in the achievement test, it is necessary 

that the test items in the test should represent an adequate sampling of the 
behaviour domain.

To accomplish this the researcher has discussed with the subject experts. 
The entire procedure of assigning relative weightage upon the entry-level 
objectives-knowledge, understanding application and skill as well as subject 
matter domain have been selected (Table 4.1).

Table 4.1 : The relative weigtage assigned to both subject matter and 
objective domains

Content Assigned Objective Assigned
weightage in % weightage in %

1.1 21.5% Knowledge 36%
1.2 11%
1.3 9.5%
2.1 6% Understanding 37%
2.2 8.5%
2.3 7%
3.1 7.5% Application 17%
3.2 3.5%
4.1 13.5

Skill 10%
Total 100% Total 100%
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It has been found necessary to develop the test, by including test items 
from each sub-unit, in such a way that correct preparation of items from a 
given sub-unit, may match the weightage given to a particular objective. In test 
literature, the procedure outlined is known as “developing a test Blue Print”. It 
is the most systematic way of setting up the specification in terms of a two- 
way table, with objectives across the top and sub-units in the left-hand column. 
A blue print has been developed for the preparation of the entry-level 
achievement test.

c) Preparation of the items (Entry level Test)

The researcher has prepared 57 items, for the written test, the items are of 
various types - multiple choice, true-false, analogy, matching and short answer 
types.

Table in the Appendix, shows the correspondence between a entry level 
objective and the test items.

d) Scoring principle of achievement test (Entry Level)

The papers answered by the pupils have been scored. Some questions are 
credited with full marks (ranging from 1 to maximum 4.5 for each correct 
answer, and if wrong, zero. Some questions are also credited with partial scores 
(ranging '5; 1, 1*5, 2, 2*5, 3, 3*5, 4, 4*5) depending upon the quality of the 
answer. For this purpose, the researcher has prepared a model answer to each 
of such questions to determine the number of points (scores) to be assigned to 
it and to the parts within it, validated by some experts of the subject, Physical 
Science.

e) Item-Analysis

As the test is of criterion-reference type, therefore, no item analysis was 
attempted. Item analysis would remove some items from the test, and thus, 
certain behaviour domain would be lost.

f) Reliability of the test

Among the four methods of computing reliability (such as test-retest 
method, Kuder-Richardson Technique, method of using parallel forms, 
split-half method), test-retest method was selected for determining the reliability 
of the test.
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Test-retest Method

The same test was re-administered on thirty percent of students (36 students) 
of the original sample, i.e., thirty six students were selected randomly from the 
original sample.

To reduce memory effect re-test was done after three weeks from the day 
of first administration.

Reliability co-efficient of the test was found to be .86.

Table 4.2 : Blue Print of Entry Level Test

Unit Sub-unit Knowledge Understanding Appl. Skill Total

O.T. SA O.T. SA

1.1 7(7) 2(5) 3(3) - 2(8) 1 <4 V2) 15 (27 l!1)

1 1.2 5(5) 1 (2 !/2) 2(2) 3 V 1;2} - - 11 (17)

1.3 KD 2(2) 1(2) 1 (4 l/2) 5 (9 Vi)

2.1 - 1(2) KD 1(3) - - 3(6)

2 2.2 - - 4(4) 1 <2 \) 1(2) -
6(8 \)

2.3 2(2) 1(2) - 1(3) - - 4(7)

3.1 2(2) 1 (2 '/2)
- 1(3) - - 4 (7 Vi)

3 3.2 KD - -
1 (2 ‘/2)

- - 2 (3 Vi)

4 4.1 3(3) 1(2) - 1 (2 Vi) 2(6) - 7 (13 Vi)

21 (21) 7(16) 12(12) 9(24) 6(18) 2(9) 57 (100)

* Digits outside the brackets indicate no. of items 

** Digits inside the brackets indicate score of the items.

g) Validity of the test

Validity is the most important characteristic of a test. The validity of a test 
means the efficiency with which it measures what it attempts to measure. The 
researcher has determined the validity of the test scores by the following method.
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Establishing the Content Validity

To test the validity of the test, judgements have been accepted from the 
experts. Firstly, they have judged the weightage of the sub-units and objectives 
of the content (Table 4.1) on the basis of that weightage, finally the content 
validity is established logically by building the test blue-print (Table 4.2) which 
shows that the test has been developed by including items which were adequate 
representative of the behaviour domain sampled as given in the list of entry 
level objectives and as is evident in the table in the Appendix F (a).

4.6 DEVELOPMENT OF RELATED INSTRUMENTS (FOR FINAL 
TEST)

To collect relevant and adequate data and to test the hypotheses mentioned 
earlier, the following devices were developed.

(a) Development of Instructional Instrument,

(b) Development of Measuring Instrument

Selection of the content area

Two topics : (i) Preparation and study of simple properties of gases like 
oxygen, Hydrogen, Carbon-di-oxide; (ii) Magnets, as it occurred in the syllabus 
for class VIII prescribed by the West Bengal Board of Secondary Education 
have been selected as the content for the experiment.

The rationale behind choosing these topics was the following :

(i) One of the most remarkable aims of teaching Physical Science is to create 
interest about the physical environment around us.

(ii) Since Interest Diversification Model favours the teaching of these topics, 
which satisfy the curiosity of these topics & since the topics mentioned 
above fulfil this requirement, these have been included in this experiment.

(iii) Pupils in school are very much familiar with magnets, and are fully aware 
of elements like Oxygen, Hydrogen and Carbon. Educators feel that they 
should develop interest for knowing these correctly, develop an attitude of 
applying these phenomena in daily life and therefore, they should indicate 
a spirit of intrinsick motivation. It was felt that spirit of interest can best 
be cultivated by teaching them through Interest Diversification Model, 
because in teaching through this model there is scope for arousing their 
curiosity and stimulating their thinking as well.
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For the present experiment, the researcher has divided the content area 
into two units. Each unit is divided into several sub-units as following:

Unit-1

(Preparation and study of simple properties of gases-like Oxygen, Hydrogen & 
Carbon-dioxide)

The Sub-units are :

1.1 Oxygen gas a) Preparation of Oxygen

b) Properties of Oxygen

1.2 Hydrogen gas a) Preparation of Hydrogen

b) Properties of Oxygen

1.3 Carbon di-oxide gas a) Preparation of Carbon-di-oxide

Unit-2
(Magnets)

The sub-units are :

b) Properties of Carbon-di-oxide

2.1 General idea of Magnet and its different types

2.2 Several definitions regarding magnets

2.3 General properties

2.4 Preparation of Artificial Magnet

2.5 Magnetic Induction

2.6 Elementary Theory of Magnetism :

(a) Molecular Theory

(b) Explanation of molecular theory by Magnetic Induction
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2.7 TERRESTRIAN MAGNETISM AND USE OF MAGNETIC 
COMPASS

3.2.2 Terminal Objectives

The terminal objectives in behavioural terms were developed by the
researcher on the same units (i) preparation and study of simple properties of
gases like Oxygen, Hydrogen & Carbon di-oxide and (ii) Magnets
The terminal objectives are given below :

1. The learner states the name of the chemical reagents for Hydrogen gas
preparation in the laboratory.

2. He explains the process to collect the Hydrogen gas in the gas-zar.

3. He identifies the precautional measures during laboratory preparation of 
the Hydrogen gas.

4. He explains the nature of the collection of oxygen gas in the gas-zar.

5. He states the name of the chemical reagents for oxygen-gas preparation in
the laboratory.

6. He signifies the use of Manganese-di-oxide (Mno2) for the preparation of 
oxygen gas in the laboratory. He explains the function of a catalyst.

7. He states the name of the chemical reagents for the Carbon-di-oxide gas 
preparation in the laboratory.

8. He explains the nature of the gas and identifies the process to collect the 
gas in the gas-zar.

9. He gives chemical equation of the Carbon-di-oxide gas preparation process.

10. He explains why diluted sulphuric acid is not used in the Carbon-di-Oxide 
gas preparation in the laboratory.

11. He explains why concentrated sulphuric acid is not used in the laboratory 
preparation of Hydrogen gas from metals.

12. He identifies the Hydrogen gas and also explains how to identify.

13. Given some examples explaining the chemical properties of Hydrogen gas, 
he states chemical equation of each process.

14. He states the name of the absorber of Hydrogen gas and also explains the 
term ‘Antardhriti’.
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15. He compares general Hydrogen with nescent Hydrogen.

16. Given some examples explaining their characteristics in respect of oxygen, 
he classifies different types of oxides.

17. He identifies the preparation of different acids from oxides stating 02 as 
‘Acid-producer gas’.

18. He states the name of the oxygen gas absorber.

19. Given some gas-zars full of different gases, he identifies the oxygen gas 
and also explains how to identify.

20. He explains oxidation and reduction.

21. He states the intrinsic nature of Carbon-di-oxide gas against fire and also 
separates it from Nitrogen gas with proper explanation.

22. He identifies different chemical properties of Carbon-di-oxide as well as 
physical properties.

23. He defines the term ‘Dry Ice’.

24. He states the name of the Carbon-di-Oxide absorber.

25. He signifies Carbon-di-oxide as an essential element in photosynthesis.

26. He draws the figure of oxygen gas preparation in the laboratory.

27. He identifies the Carbon-di-Oxide gas and also explains how to identify.

28. Given the figures showing different magnets, he explains ‘Natural and 
Artificial Magnets’.

29. He compares magnetic particles with non-magnetic particles.

30. He states different terms & definitions of Magnet.

31. He explains the properties of Magnet.

32. Given an example explaining iron particles attracted by the magnetic pole, 
he states the property of attraction towards magnetic particles.

33. He explains how to magnetise a body.

34. Given an example showing a piece of iron in close contact with a powerful 
Magnet contained a number of alpins, he explains magnetic induction.

35. He explains the statement-“Every molecule of a magnet is also a complete 
magnet”.

160



36. He defines the simple molecular theory of magnetism.

37. He explains ‘magnetic induction’ in respect of molecular theory.

38. He explains terrestrian magnetism.

39. He states and explains the practical implementation of a magnetic compass.

40. He simply explains ‘electro-magnet’.

41. As the best proof of magnetism, he signifies that repulsion is better than 
attraction.

Development of Instructional Instrument

Two forms of Instructional instruments have been developed for the present 
study :

(a) Lesson plans on Interest Diversification -Model of Teaching.

(b) Lesson plans on Traditional Method of Teaching.

VALIDATION OF THE LESSON PLANS

After the completion of the draft, the researcher has made a thorough 
editing and review of the draft, for several times on the basis of the comments 
of three experts on the subject and educational technology.

To establish the construct validity of the lesson plan, the researcher has 
prepared lesson plan according to the strategy of Interest Diversification Model, 
as it integrates the processes of the chief learning outcomes of Interest 
Diversification Model into a single, meaningful form of lesson plan splendidly. 
Syntax, social system and support system have been carefully inbuilt into the 
lesson plan as is evident from a careful scrutiny particularly of the social 
system in each of the lesson plan cited in the Appendix.

Development of Lesson Plans based on Traditional Method

After a few modification in this method following steps are being actually 
practiced now-a-days.

(i) Objectives

After giving the lesson what will be the behavioural changes of the learners 
are mentioned for the stage.
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(ii) Preparation
Some questions of the type known to unknown, concrete to abstruct, and 

simple to complex are thrown to evaluate his previous knowledge and thereby 
create his interest for the days lesson.

(iii) Presentation

In this step teacher splits up the content into small parts and delivers his 
lesson through explanation, demonstration, and questioning.

(iv) Evaluation

Through question-answer techniques teacher evaluates the learner’s 
attainment regarding the days lesson and also his capacity for applying this 
knowledge in a new situation.

The same division of the content area as it has been shown in page 35 
was considered for preparing the lesson plans in traditional method of teaching.

3.2.5 Development of Measuring Instruments

3.2.5.1 Development of Achievement Test

In order to evaluate the understanding of the subject matter through the 
two different treatments - Interest Diversification Model and Traditional 
Teaching, achievement test was found necessary.

So, the researcher has constructed the achievement test by going through 
the following stages.

(a) Planning of the achievement test

To lay out a plan for constructing the achievement test, firstly, the content 
area has been carefully judged and all the concepts and terminal objectives 
have been identified. Secondly, the behavioural outcomes in terms of knowledge, 
comprehension, skill and application have been worked out. Finally, types of 
items have been selected. In order to maintain objectivity, mainly the objective 
type of test items and a few short answer type items were included in the test.

(b) Preparation of the test blue-print

In order to build the content validity in the achievement test, it is necessary 
that the test items in the test should represent an adequate sampling of the 
behaviour domain determined as a token of pupil’s success (terminal objectives).
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The researcher determined the weightage to be given to an objective or to 
an item in course of developing the test blue-print. It has been found necessary 
to develop the test, by including test items from each sub-unit, in such a way 
that correct proportion of items from a given sub-unit may match the weightage 
given to a particular objective.

In test literature, the procedure outlined is known as ‘developing a test Blue
print’. It is the most systematic way of setting up the specification in terms of 
two-day table, with objectives across the top and sub-units in the left hand 
column.

(c) Preparation of the items

The researcher has prepared 70 items for the written test. The items are 
of various types-multiple choice, true-false, completion analogy and recall, 
matching and short answer types. Table in the Appendix, shows the 
correspondence between a terminal objective and the test items.

(d) Scoring principle of achievement test

The papers answered by the pupils have been scored. Some questions are 
credited with full marks (ranging from 1 to maximum) for each correct answer, 
and if wrong, zero. Some questions are also credited with partial scores (ranging 
.5, 1, 1.5, 2, 2.5, 3) depending upon the quality of the answer. For this purpose, 
the researcher has prepared a model answer to each of such questions to 
determine the number of points (scores) to be assigned to it and to the parts 
within it, validated by some experts of the subject, Physical Science.

Table 4.3 The relative weightage assigned to both subject matter 
and objective domains

Content Assigned
weightage in %

Objectives Assigned 
weightage in %

Sub-unit 1.1 a 21% Knowledge 36%

b

Sub-unit 1.2 a 21%

b

Sub-unit 1.3 a 16%

b
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Content Assigned Objectives Assigned
weigh tage in % weightage in %

Sub-unit 2.1 9% Understanding 34%

Sub-unit 2.2 3%

Sub-unit 2.3 7%

Sub-unit 2.4 6% Application 20%

Sub-unit 2.5 6%

Sub-unit 2.6 a 5% Skill 10%

b 2%

Sub-unit 2.7 4%

Total 100% Total 100%

Table 4.4 : Blue Print of Final Test

Unit Sub-unit Knowledge Understanding Application Skill Total

O.T. S.A. O.T. S.A

1.1 a 3(3) 1(2) — — 1(3) - 5(8)

b 4(4) — 3(3) 1(2) 2(3 l/2) — 10(121/2)

1.2 a 2(2) — — 1(2) 1(2) — 4(6)

b 4(4) 1(2) 2(2) 2(4) 2(3) - 1105)

1.3 a 2(2) — — 1(2) — - 3(4)

b 2(2) 1(2) 4(4) — 4(6>/2) - 11 (14*/2)

2.1 1(1) — — 2(4) 1(2) 2(2) 6(9)

2.2 KD 1(2) — — — — 2(3)

2.3 KD 1(2) 2(2) 1(2) — — 5(7)

2.4 2(4) — 1(2) — — 3(6)

2.5 Hi- — KD 2(4) — — 4(6)

a KD — KD 2(4) — KD 3(3)
2.6

b — — — — — 1 (2) 1 (2)

2.7 — KD — 1(3) - 2(4)

Total 22 (22) 7(14) 14 (14) 11 (22) 11 (20) 5 (8) 70 (100)

* Digits outside the brackets indicate no. of items
** Digits inside; the brackets indicate scores of the items.

164



(e) Item analysis

In criterion-referenced testing the teacher is primarily concerned with how 
many items of a set of specific objectives a particular student has mastered. 
Criterion-referenced testing does not aim for a wide range of scores because 
the purpose is to have all students master the objectives. Gronland (1973) 
states: if none of the students (or only a few) can answer an item before 
instruction but all of them can answer it after instruction, both the test items 
and the instruction have been effective.

Criterion-referenced testing is a part of individualised programs like project 
PLAN and other mastery learning programs when the instructional intent is to 
raise almost all students to a specified level of achievement. Presently, class
room instruction through IDM uses this testing to greatest advantage when the 
learning outcomes are cumulative and progressively more complex.

As the test is of criterion-reference type, therefore, no item analysis was 
attempted. Item analysis would remove some items from the test, and thus, 
certain behaviour domain would be lost.

f) Reliability of the test

Among the four methods of computing reliability (such as test-retest 
method, Kuder-Richardson Technique, method of using parallel forms, split half 
method), test-retest method was selected for determining the reliability of the 
test.

Test retest Method

The same test was re-administered on thirty percent of students (36 students) 
of the original sample i.e. thirty-six students were selected randomly from the 
original sample.

To reduce memory effect re-test was done after three weeks from the day 
of first administration.

Reliability co-efficient of the test was found to be .90.

(g) Validity of the test

Validity is the most important characteristic of a test. The validity of a 
test means the efficiency with which it measures what it attempts to measure.

The researcher has determined the validity of the test scores by the 
following method.
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Establishing the content validity

“Content validity involves essentially the systematic examination of the 
test content to determine whether it covers a representative sample of the 
behaviour domain to be covered. Such a validation procedures is commonly 
used in evaluating achievement test”.

To test the validity of the test, judgements have been accepted from the 
experts. Firstly, they have judged the weightage of the sub-units and objectives 
of the content (Table 4.3). on the basis of that weightage, finally, the content 
validity of test is established logically by building the test blue-print (Table 
4.4) which shows that the test has been developed by including items which 
were adequate representative of the behaviour domain sampled as given in the 
list of terminal objectives and as is evident in the Table in Appendix F (b).

Methodology

Experimentation is the methodology of the present investigation. Hence, in 
present study, the researcher deliberately manipulated the independent variables, 
i.e. teaching methods in order to observe the change in the dependent variable, 
i.e., pupil’s performance - due to this manipulation under highly controlled 
condition.

The subjects were divided into two groups.

On the basis of the Entry Level Achievement Test, each group was 
randomly divided against into two-treatment groups- i.e. experimental and control. 
After the administration of the Final Test, the data of the Entry Level Test and 
Final Test were analysed by the “CO-VARIANCE”- statistical design as it is 
most accurate statistical procedure to control the extraneous factors.

Population

The population of this study is the Class VIII pupils (both boys and girls) 
under the West Bengal Board of Secondary Education from Nadia & 24 Parganas 
District having Bengali as the medium of instruction.

Sample

The present experiment had been conducted upon a sample of pupils of 
secondary schools under the Board of Secondary Education, West Bengal. To 
make the sample adequate and representative, the following measures had been 
taken.
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(a) Sampling of the School

Assuming, no basic difference of the teaching outcome between the sexes, 
among the socio-economic conditions of the families, and urban, and semi- 
urban and rural areas, the researcher randomly selected by lottery the pupils of 
class-VIII of (i) Halisahar R.V.M. and (ii) Malancha High School under 24 
Parganas (N) district as the sample of the investigation.

(b) Sampling of Subject (student)

There were 98 pupils in Class-VIII, studying in (i) H.R.V.M. in the academic 
session 2003 of whom 60 pupils in this class were randomly selected as the 
sample for the experiment. 30 pupils were selected for each treatment group- 
experimental and control group.

In the same way, the investigator also randomly selected 60 pupils in 
class-VIII, out of 120 pupils, studying in Malanch High School in the same 
session as the sample for the experiment. 30 pupils were selected for each 
treatment group according to the methodology of the present study.

Variables of the Study

Variables are the conditions or characteristics that the experimenter 
manipulates, controls or observes. In conducting this experiment, the following 
variables were identified.

A) Independent Variable

In this study Independent variables are - (i) Teaching methods; (ii) School 
and (iii) Sex.

B) Dependent Variable

Dependent variable is pupil’s achievement.

C) Intervening Variables

Intervening variables are - (i) Teacher variable, (ii) Age, (iii) Size of the 
class, (iv) Previous experience and (v) other contamination effects, such as 
Motivation, Fatigue, Anxiety etc.

To control the variables the following measures had been taken -
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i) School Variables

The school is considered as an independent variable. In the present study 
the school variation was assessed in the design of the study by the researcher.

ii) Sex

It is also taken as an independent variable. The researcher had taken sex 
variation into consideration to assess in the design of the study.

iii) Teacher Variables

The investigator himself had taught all the groups. Thus the effect of the 
teacher variable is minimised.

iv) Previous Experience

‘Previous experiences’ was an important variable to influence the 
performance of the students. To avoid this variable the researcher considered 
an Entry Level Achievement Test as initial measures of their performance on 
the specific content area of Physical Science of Class-VIII prescribed by 
W.B.B.S.E.

v) Contamination Effects

(a) The pupils of all the groups had been requested by the investigator not to 
discuss among themselves or other groups about the subject matter taught 
or the mode of representation.

(b) The investigator had requested the pupils not to take any coaching in 
their homes, particularly in this content area. But receiving coach behind 
treatment had not been fully controlled.

(c) Pupils had also been requested not to do any homework from any other 
books, but there is no restriction to study the class notes.

4.7 PROCEDURE OF THE STUDY

Administration of the Entry Level Test

The Entry Level Test (prepared by the researcher) was administered on 
the students in both the schools during school hours.

Firstly, the investigator established a raport with the students and gave 
direction for answering test items, though written direction was given in the 
first page.
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Hence, the students start answering the test-items (as early as possible) 
within the time limit as allotted by the researcher.

Scoring of the Test

The answer scripts were examined following the scoring key. Some 
questions are credited (ranging from 1 to maximum for each correct answer, 
and if wrong, 0 (zero). Some questions are also credited with partial scores 
(ranging 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5) depending upon the quality of the 
answer. According to the model answer to each of such questions (prepared by 
the researcher and validated by some experts of the subject, Physical Science) 
was used to determine the number of points (scores) to be assigned to it and 
to the parts within it. The marks obtained by each student in the whole test 
were summed up. The scores obtained by the students in the Entry Level Test 
were arranged in a tabular form in the column of the Appendix.

Formation of Treatment Groups

Thirty students from section A were assigned randomly to treatment group 
I and another thirty students from section B were assigned randomly to treatment 
group II. Thus 60 students were assigned to two treatment groups in each
school.

Table-4 (1)

Name of School Treatment - I Treatment - II

H.R.V.M. 30 30

M.H.S 30 30

Total 60 60

Experimentation

(i) The Experiment in school (One)

At the beginning of the experiment, the treatment to be administered to a 
group was determined randomly. The result was Interest Diversification Model 
for the treatment group-I, and Traditional Method of teaching for the treatment 
group - II.

Secondly, each class period of 40 minutes from 1 p.m. to 1.40 p.m. and
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2.10 p.m. to 2.50 p.m. on each day. Finally, a total of 28 periods arranged for
the whole experiment. In this school, treatment group I was considered as
‘experimental group’ and treatment group II was considered as ‘Control group’.

(ii) The Experiment in Schools (Two)

In the same way, at first, the treatment to be administered to a group
was determined randomly. The result was Interest Diversification Model for
the Treatment Group-II, and traditional method of teaching for the Treatment 
Group-I.

Secondly, each class period of 40 minutes from 12.30 p.m. to 1.10 p.m. 
and 2.20 p.m. to 3 p.m. on each day. Finally, a total of 28 periods arranged for 
the whole experiment.

In this school, treatment group I was considered as ‘Control Group’, and 
Treatment Group-II was considered as ‘Experimental Group’.

For the treatment of experimental group Interest dusification model was 
followed. 10 subunits of the selected content area have been presented by the 
researcher on the basis of the lesson plans.

For the treatment of control, traditional method of teaching was followed. 
10 subunits of the selected content area have been presented by the researcher 
on the basis of the lesson plants.

Administration of the Criterion Test as Final Test

After the completion of teaching method in both the treatment groups, the 
researcher has administered the criterion test to evaluate the outcome of learning 
achieved by the students of all treatment groups.

Data Collection

The answer scripts were examined following the scoring key. Then the 
marks obtained by each student has been collected and are arranged in tabular 
forms for further analysis.
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4.8 ANALYSIS AND INTERPRETATI ON OF DATA 

ORGANIZATION OF DATA AND DESCRIPTIVE STATISTICS

Organisation of Data

The collected data has little meaning to the investigator until they are 
arranged in some systematic way. Therefore, it is the first task to organise the 
collected data :

Frequency distribution of Entry Level Test, and criterion test scores have 
been presented in the following tables :

Table : 4.5

Frequency distribution of Entry Level Test Scores

Scores Frequency

72-76 4

67-71 11

62-66 14

57-61 13

52-56 17

47-51 12

42-46 7

37-41 17

32-36 11

27-31 11

22-26 3

i = 5 N = 120
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Table : 4.6

Frequency distribution of 

Scores 

72-76 

67-71 

62-66 

57-61 

52-56 

47-51 

42-46 

37-41 

32-36 

27-31 

22-26 

17-21 

i = 5

Criterion Test Scores

Frequency

7

9

5 

11 

9 

12 

9 

18 

18 

12

6 

4

N = 120

The distribution of the scores of these two tests may be normal or non
normal.

The normal curve may be fitted to the observed data and the agreement 
of the theoretical frequencies with the actual ones may be marked.

Johnson and Jackson propose two measures i.e. skewness and kurtosis, to 
find out whether a particular distribution is normal or not.

The value of skewness is zero when the distribution is normal.

If KU = .263, the distribution is normal.

The Distribution of Entry Level Test Scores

To test the nature of the distribution on Entry Level Test Scores, the 
investigator computed skewness and kurtosis of the distribution.

The results obtained are presented in the table given below :
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Table : 4.7

Mean, Median, S.D., Q, P10, P40, Sk and KU of the Entry level Test scores 

N M Mdn. S.D. Q P10 Sk KU

120 49.67 51.08 13.65 11.57 30.59 67.86 -.31 0.310

The above table shows that Entry Level Test scores distribution is slightly 
negatively skewed and closely this distribution approaches the normal form of 
course, it is pletikurtic.

The Distribution of Criterion Test Scores

Regarding “the distribution of criterion test scores”, thb investigator 
computed skewness and kurtosis of this distribution. The result obtained are 
presented in the table given below :

Table - 4.8

Mean, Median, S.D., Q, P10, P40, Sk and KU of the Entry level Test scores

N M Mdn. S.D. Q P1Q P^ Sk KU

120 45.5 42.61 15 11.84 27.33 68.72 .58 0.286

The above ‘Table’ shows that the criterion test scores distribution is 
positively skewed and slightly pletikurtic.

Transformation of Raw-scores into T-scores

The scores obtained after the administration of the Entry Level test and 
Criterion test on a sample of one hundred twenty students have been given in 
tables in the appendix.

It was shown that the nature of these two distributions are non-normal. 
Hence the investigator expressed the obtained raw scores of all these two test 
scores in T-scores because it was impossible to carry out parametric test and 
to compare these two test scores which are non-normally distributed.

In order to transfer the raw scores of these two tests to T-scores the 
following procedure was taken. At first, each obtained raw score was transferred 
into Z score and then converted into T-score. Then each Z-score was converted 
into T-score by using the formula (T-score = 10 Z + 50). The transformed 
scores of these two tests have been given in appendix.
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EXPERIMENTAL DESIGN

In order to reach valid conclusions about the effect of independent variable 
on the dependent variable by testing hypotheses the researcher analyse the 
scores on the criterion test by means of a suitable experimental design.

To find out the effects of Teaching methods on pupil’s achievement., an 
experiment involving three factors was performed.

The first factor was treatment (A). It has two levels ‘Aj’ and ‘A2\ A, 
denotes Interest Diversification Model and A2 denotes traditional teaching 
method.

The second factor of the experiment was school, which was represented 
by ‘S’. It has two levels - S} and S2, S} means H.R.V.M. and S2 means H.M.H.S.

The third factor of the experiment was sex. It has two levels also - ‘B’ 
and ‘G\ ‘B’ means ‘boys’ and G means ‘girls’.

Taking the above three factors, the present study may be considered as 3- 
factor experiment.

Thus, the design of the experiment is ‘2 x 2 x 2 - FACTORIAL DESIGN’ 
involving eight independent groups in all.

But the experimenter was unable to equate two groups i.e. experimental 
and control group initially by person to person matching due to lack of school 
authority’s permission. To avoid this problem of equating the experimental and 
control group, the experimenter used “ANCOVA ON A 2 X 2 X 2 - FACTORIAL 
DESIGN” to test the hypotheses instead of “ANOVA ON A 2 X 2 X 2 
FACTORIAL DESIGN”. 2x2x2- treatment combinations involved in this 
experiment are illustrated in the following Table-4.9.

Table : 4.9

Showing Treatment Combination
A
A, A2

S1 AjSjBj A2SiBi

G> AiSiGi AjSjG,

S2 b2 axs2b2 A2S2B2

°2 AjS2G2 A2^2G2
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A = Treatment,

A^ = Traditional Teaching Method Sj = H.R.V.M. S2 = H.M.H.S.

Bj = Boys of H.R.V.M. B2 = Boys of H.M.H.S.

Gj= Girls of H.R.V.M. G2 = Girls of H.M.H.S.

There are 15 observations in each treatment combination, the criterion 
scores and covariates of the 15 observations for each treatment combination 
are shown in the respective cell of Table.

Rationale of “ANCOVA ON A FACTORIAL DESIGN”

Main logic behind this technique is that ‘ANCOVA’ is the extension of 
analysis of variance to test the significance between means of final experimental 
data by taking into account the correlation between dependent variable and 
covariable or pertinent control variable by adjustment of initial mean difference 
between groups.

John Best stated that analysis of covariance is the method of analysis 
which helps a researcher to equate the pre-experimental status by some relevant 
variables like intelligence or previous acquired subject.

Computation of ‘ANCOVA’

The scores of the students on the entry level test (pre-treatment 
performance) was considered as Covariate (X-variable) and the scores on the 
criterion test (Post-treatment performance) was considered as Y variable.

The correlation between the Entry Level Test and Final test scores has 
been determined and the value of the correlation co-efficient is .71. The method 
of determining correlation co-efficient has been given in Appendix.

Aj = Interest Diversification Model S = School

Table : 4.10

Treatment A^ = Traditional teaching method

• Aj = Interest Diversification Model X = Covariates scores

• Y = Criterion Scores S2 = H.M.V.S.
S2 = H.R.V.M.
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Treatment A2 = Traditional teaching method

• Ai - Interest Diversification X = Covariates scores

• Criterion Scores

Si = H.R.V.M. S2 = H.M.H.S.
Ai A2 Total

X Y X Y

67 61 57 64 63 54 63 66 59 56 66 42'

63 55 60 68 66 54 55 65 60 51 58 51 Y = 1723

64 60 66 66 62 58 60 40 55 57 38 54

Bi 68 58 54 66 55 48 63 60 53 54 66 41 X -1742

56 62 60 66 61 60 41 55 36 64 58 56

X 1 = 911 Yi = 911 Xs = 831 Y5 = 812
Xs, = 3405

64 52 52 68 62 50 60 63 47 60 60 46

Si 63 57 60 65 70 70 59 58 56 59 60 34 Y = 1645

Gi 49 58 47 48 57 45 65 49 52 68 34 46

53 65 52 58 65 46 59 57 39 68 38 38

60 53 52 69 52 52 66 47 49 58 42 57 X = 1663

X 2 = 837

!>.
Q
OII

£

Xfi = 826 Y6 = 768
v„ = 3368*S,

42 52 52 49 52 54 42 54 52 44 47 38

37 53 41 46 50 44 44 49 40 56 32 44 Y = 1360

b2 55 47 36 52 43 44 54 52 38 48 36 41

49 39 41 58 42 43 56 42 52 47 42 47

38 54 34 46 53 42 41 49 42 47 42 31 X = 1377

II

X

II 00 X7 = 707 Y7 = 642
Xc = 2579

37 30 49 45 38 48 49 41 33 43 41 34
^S2

S2 43 35 43 52 40 45 47 36 42 46 36 39 Y = 1259

34 33 50 39 39 44 38 40 43 35 44 40

g2 33 36 52 34 46 53 43 41 43 46 40 42 X = 1202
Ys:= 2619

32 34 47 42 44 47 36 43 39 38 43 36

X4 = 588 Y4 = 656 Xg = 614 Y8 = 603

X = 3006 Y = 3162 X = 2978 Y = 2825
11971 11971

— —

AiX = 50.1 AiY = 52.7 A2X = 49.63 A2Y = 47.08
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Calculation of 'X'

Si s2

Bi Gi b2 G2

Ai 911 837 670 588

A2 831 826 707 614

[(a + d) - (b + c)P
Only for Interaction calculation =---------------------------7 120

A X S =

S

A
Ai a2

Si 1748 1657

s2 1258 1321

A X Sex =

Sex

A
Ai a2

B 1581 1538 •

G 1425 1440

S X Sex =

Sex

S
Si S2

B 1742 1377

G 1663 1202
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Calculation of ‘Y
S

Si S2

Bi Gi b2 g2

Ai 911 877 718 656

a2 812 768 642 603

Only for Interaction calculation =
[(a + d) - (b + c)]2 

120

A X S =

S

A
Ai a2

Si 1788 1580

s2 1374 1245

A X Sex =

Sex

A
Ai a2

B 1629 1454
G 1533 1371

S X Sex =

Sex

S
Si s2

B 1723 1360
G 1645 1259
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CALCULATION OF - X

Step-I
Correlation term C =

(IX)
N

(5984) 2 
120

298402.13

Step - 2 : Total sum of square

SSx (TO) = SSt - C 

SS X (To) = 310012 - 298402.13 

= 11609.87

Step -3: Total sum of square between
(IXi)2 + (IX2)2 + (IX3)2 + (ZX4)2 + (IX5)2 + (1X6)2 + (£X7)2 + (IX8)2

S&r (be) “ ----------------------------------------------- —----------------------------------------------

(911)2 + (837)2 + (670)2 + (588)2 + (831)2 + (826)2 + (707)2 + (614)2

15

^ 304987.73 - 298402.13 = 6585.60

Step- 4 : Sum of square between 'A' factor
(ZXi + Xx2 + XX3 + XX4)2 + ('XX5 + XX6 + XX7 + XX8)2

ss"‘ 60

(3006)2+ (2978)2 

60
298402.13

-C

= 298408.67 - 298402.13 = 6.54

Step-5 : Sum of square between : 'S' factor

(IXi + XXs + XXa + XXe)2 + ('SX3 + XX7 + XX, + XXs)2
SSxs : 60

(3405)2+ (2579)2 

60
• 298402.13

= 304087.77 - 298402.13 = 5685.64
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Step-6: Sum of square between Sex-factor

(IX, + ZX5 + IX3 + IX7)2 + ('IX2 + IXs + IX4 + IX8)2
SSxSex “ 60

= 298939.77 - 298402.13 = 537.64

Step - 7: Sum of square of interaction between (A X S)

[(a + d) - (b + c)]2 
SSx (axs) - 12Q

= [1748 + 1321) - (1657 + 1258)]2

120

23716

120
= 197.63

Step - 8: Sum of square of interaction between (A X Sex)

SSx (AXSex)

[(1581 + 1440) - (1538 + 1425)p 

120

3364

120

= 28.03

Step - 9 : Sum of square of interaction between (S X Sex)

[(1742 + 1202) - (1377 + 1663)p
SSx (S X Sex) — 1 r>n

9216

120

= 76.8
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Step-10 : Sum of square of interaction between (A X S X Sex)

SSx (A X S X Sex) = SSt (be) “ (SSxa + SSxS + SSxSex) - SSxSex) - (SSx(AXS) + SSx(AXSex) + SSx(SXSex)) 

= 6585.60 - (6.54 + 5685.64 + 537.64) - (197.63 + 28.03 + 76.8)

= 6585.60 - 6532.28 = 53.32 

Step-11: Sum of square within 

SSx (with) = SSx (TO) - SSt (be)

= 11609.87 - 6585.60 = 5024.27

Calculation of Y 

Step-1: Correction term,

dy)2

(5987)2

120

= 298701.41

Step-2: Total sum of square

SSy (to) = SSt - c

SSy (to) = 310895 - 298701.41 = 12193.59

Step-3: Total Sum of square between
',(ZYi)2 + (ZY2)2 + (ZY3)2 + (IY4)2 + (ZYs)2 + (ZY6)2 + (ZY7)2 + (ZY8)2 

SSt(bc) 15

_ (911)2 + (877)2+ (718)2+ (656)2+ (812)2+ (768)2+ (642)2+ (603)2

15

= 304656.73 - 298701.41 = 5955.32

-C

- 298701.41

Step-4: Sum of square between A factor

„ (lYt + ZY2 + ZY3 + IY4)2 + (ZYS + ZY6 + ZY7 + IY8)2
60

_____________________ (3162)2 + (2825)2_________________

60

= 299647.82 - 298701.01 = 946.41

Step - 5 : Sum of square between S factor

SSys =
(SYi + SYs + IY2 + ZYfe)2 + (IY3 + IY7 + ZY4 + £Y8)2

60

-C

- 298701.41

-C

= 303376.42 - 298701.41 = 4675.01
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Step - 6: Sum of square between 'Sex' factor

SSySex =
(LYi + IY5 + SY3 + £Y?)2 + (IY2 + ZY6 + ZY4 + £Ys)2

60
-C

= 298968.42 - 298701.41 = 267.01

Step - 7: Sum of square of interaction between (A X S)

[(1788 +1245) - (1580 + 1374)] 2 
SSvtAxS) = 1on

6241

120

= 52.0083 = 52.01

Step - 8: Sum of square of interaction between (A X Sex)

[(1629 + 1371) + (1454 + 1533)]2 
SSy(AxSex) = 7TT

169

120

= 1.4083 = 1.41

Step - 9 : Sum of square of interaction between (S X Sex) 

[(1723 + 1259) - (1360 + 1645)]2
SSy(S x Sex) = 1

529

120

= 4.4083 = 4.41

Step -10: Sum of square of interaction between (A x S x Sex)
SSy (A x S x Sex) = SSy (be) “ (SSyA + SSyS + SSy Sex) - (SSy (A x S) + SSy (A X sex) + SSy (s X Sex))

= 5955.32 - (946.41 + 4675.01 + 267.01) - (52.01 +1.41 + 4.41)

* 5955.32 - 5946.26 = 9.06

Step-11: Sum of square within

SSy(with) = SSy(TO) - SSt (be)

= 12193.59 - 5955.32 = 6238.27
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Step-12:

= SPTO = ZXY-
ZXxIY

N

= 307180 - 298551.73 = 8628.27

Step-13

SpAmong =( EX, X lY,)/n, + (IX2 x EY2)/n2 +( IX3 x EY3)/n3 + (EX4 x EY4)/ru + (EX5 x 
EY5)/ns +(EX6 x EY6)/n6 + (EX7 x EY7)/n7 + (EXg x EY8)/ns - (IX x EY)/N

= (911 x 911)/15 +(837 x 877)/15 + (670 x 718)/15 +(588 x 650)/15 +(831 x 812)/15 +(820 x 
768)/15 +(707 x 642)/15 +(614 x 603)/15 -(5984 x 5987)/120

= 304268.93 - 298551.73 = 5717.2

Step-14

SPe = SPtO - SPAmong 

= 8628.27 - 5717.2 = 2911.07

Step=15
(IXi + IX2 + IXj + IX4) x (ZYi + IY2 + IY3 + IY,) (IX5 + IX, + IX7 + IX,) X (IYs + ZY6 + IY? + IYs)

SPa = --------------------------------------------------------------------- +------------------------------------------------------------
ni + m+ m ns + ru+ n? +

= 298630.37 - 298551.73 - 78.64

Step=16
(ZX, + IX5 + ZX2 + IX«) x (IY, + ZY5+ IY2 + IY6) {IX3 + IX7 + IX, + IXs) X (IYs + IY7 + IY, + IY,)

SPs“ --------------------------------------------------------------------- +------------------------------------------------------------
ni + ns+nj+n« rt> + rw + n, + n*

3405 x 3368 

60

2579 x 2619 

60
29851.73

303707.05

5155.62
298551.73

Step=17
(ZX, + IX5 + IX3 + IX7) x (IY, + IYs + IY3 + IY7)

SPse.= ------------------------------------------------------------------
ni + ns + n3+ n7

(ZX2 + IX, + ZX, + ZXs) X (IY, + IY, + ZY, + IY,)
+ '1' r "" .. ..........

n2 + ru + n,+ n«

3083 x 3119 

60

2904 x 2865 

60
298551.73

= 160264.62 + 138666 - 298551.73 = 378.89

Step=18

SPA X S (Among) 3
1748 x1788 1657 x1580 1258 x1374 1321 x1245

- +----------------------------------- +-----------------------------------  +-
30 30 30 30

5987 x 5984 

120

= 303887.4 - 298551.73 = 5335.67

ZX x ZY 

N

IXxIY
N

ZX x ZY 

N
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Step=19

SPa X S = SPa X S (Among) - SPa “ SPs

= 5335.67 - 78.64 - 5155.62 = 101.41

Step - 20
1581x1629 1538 x1454 1425 x1533 1440 x1371 5987 x 5984

SPa X Sex (Among) = ^ ^ ^ + jq ' 120

= 299015.50 - 298551.73 

= 463.77

Step-21

SPa X Sex ~ SPa xSex (Among) ~ SPa “ SPsex

= 463.77 - 78.64 - 378.89 

= 6.24

5987 x 5984 

120

Step - 22

SP S X Sex(Among) =

= 304104.63 - 298551.73 

= 5552.90

1742 x1723 

30

1377 x1360 1663 x1645
+-------------------------------- + -

30 30

1202 x1259 

30

Step - 23

SP S x Sex = SP S x Sex (Among) - SPs - SPsex 

= 5552.90 - 5155.62 - 378.89 

= 18.39

SPa X S X Sex = SP Among - (SPa + SPs + SPsex) - (SP A X S + SPa x Sex + SPs X Sex) 

= 5717.2 - (78.64 + 5155.62 + 378.89) - (101.41 + 6.24 + 18.39)

= - 21.99

4.11: ANOVA TABLE
Source of variance SSx SSy SP

A 6.54 946.41 78.64
S 5685.64 4675.01 5155.62

Sex 537.64 267.01 378.89
A x S 197.63 52.01 101.41

A x Sex 28.03 1.41 6.24
S x Sex 76.8 4.41 18.39

A x S x Sex 53.32 9.06 - 21.99
Error 5024.27 6238.27 2911.07
Total 11609.87 12193.59 8628.27
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Step-25

SS*YA = SSYA

= 946.41

= 856.36

(SPA + SFe)2 (SPe)2

SSxa + SSxe SSxe

(78.64 + 2911.07)2 (2911.07)2
(6.54 + 5024.27) + 5024.27

Step-26

SSys -
(SPs + SPe)2 (SPe)2

SSxs+ SSxe SSxe

4675.01 -
(5155.62 + 2911.07)2 (2911.07)2

5685.64 + 5024.27 5024.27
285.87

Step-27

SS*YSex - SSYS«
(SPsex + SPE)2 , (SPh)2
SSxsex+ SSxe SSxe

= 267.01 - '
(378.89 + 2911.07)2 (2911.07)2
(537.64 + 5024.27) T 5024.27

= 7.63

Step-28

SS*YAXS= SSYA*S

= 52.01

= 0.83

(SPaxs + SPe)2 (SPe)2

SPxa x s+ SSxe SSxe

(101.41 + 2911.07)2 (2911.07)2
197.68+5024.27 + 5024.27

Step-29

SS*Y A x Sex = SSY A x Sex

1.41

= 3.57

(SPa x sex + SPe)2 

SPx a xSex + SSxe 

(6.24 + 2911.07)2 

(28.03 + 5024.27)

+ (SPe)2 

SSxe

(2911,07)2 

5024.27
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Step-30

SS*Y S x Sex

(SPsXSex + SPE)2 (SPE)2
S x Sex —

SSxSx5ex + SSxE SSxE

(18.39 + 2911.07)2 (2911.07)2
4.41 (76.8 + 5024.27) + 5024.27

= 8.75

Step - 31

SS*Y A x Sex x S — SSy A x S x Sex
(SPAXsXSex + SPE)2 (SPE)2

SSxAxSxSex+ SSxE SSxe

«* 9.06
(- 21.99 + 2911.07)2 (2911.07)2

(53.32 + 5024.27) T 5024.27

= 51.18

Step - 32

SS*Y (TO) = SSy (TO)
(SPTO + SPE)2 , (SPe)2

SSxto+ SSXE SSxe

= 12193.59
(8628.27 + 2911.07)2 (2911.07)2

(11609.87 + 5024.27) _r 5024.27

= 5875.27

Step-33

SS*ye = SSy*to - SSya* - SSys - SSy*'Sex ' SSY*Axs “ SSy*A X Sex - SSY*sxsex-SSy*

= 5875.27 - (856.36 + 285.87 + 7.63 + .83 + 3.57 + 8.75 + 51.18) 

= 5875.27 - 1214.19 = 4661.08

TABLE 4.12
ANCOVA (2x2x2 FACTORIAL ANALYSIS)

Source of (SS’y) variance df SS* MS* F
A 1 856.36 856.36 20.39**
S 1 285.87 285.87 6.80*

Sex 1 7.63 7.63 .18
A x S 1 .83 .83 .02

A x sex 1 3.57 3.57 .08
S x Sex 1 8.75 8.75 .21

A x S x Sex 1 51.18 51.18 1.23
Error 111 4661.08 41.99 -

Total 118 5875.27

** Significant at .01 level, * Significant at .05 level.
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Correlation and regression

Step - 34
SPtotal

tv total — Vll609.87 x 12193.59

8628.27

Vll609.87 x 12193.59

= 0.73

SP among

r Among) VsSx (bet) x SSy(bet)

5717.2
^6585.60 x 5955.32

= .91

f within =
SPwith

VsSx with x SSywi*

2911.07
^5024.27 x 6238.27

btotal
SPto

SSxto

8628.27
11609.87

= .74

187



bbet

SPbet

SSxbet

5717.2

6585.60

.86

bwithin =
SPwith

SSxwith

2911.07 

5024.27 

= .58

Calculation of adjusted Y means
My* = My - b (Mx - GMx)
For group Ai:
My*Ai = My - b(Mx - GMx) Where
= 52.7 - .58 (50.1 - 49.87) = 52.56 b= regression

A2: My*A2 = My - b (Mx - GMx) Mx = Mean of X
= 47.08 - .58 (49.63 - 49.87) = 47.22 GMX= Grant mean of
MY'Ai - My*A2 = (52.56 - 47.22) = 5.34 total Pretest
For group Si:

MY*Si = My - b(Mx - GMx) = 56.13 - .58 (56.75 - 49.87) = 52.14 

S2: MY*S2 = My-b(Mx-GMx) =43.65 - .58(42.98-49.87) = 47.65 

MY*Si-MY*S2= (52.14 - 47.65) = 4.49

Step-35 : Significance of differences among adjusted Y means:

Standard error of difference between two adjusted means

Vms*w
**—^ 1

Ni n2

V41.99 " 1
-\

1
+

60 60
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For df = 111, t.os = 1.66, t.oi = 2.36 (Table D)

Significant difference at .05 level = 1.66 x 1.18 = 1.96 

Significant difference at .01 level = 2.36 x 1.18 = 2.78 

Ai = differ significantly from A2 at .01 level 

Si - differ significantly from S2 at .01 level 

MS*W = MSError = p. 98 = 41.99

To find out the significant effect of school variation on treatment 

(Interest Diversification Model), the investigator calculated 't-value'. The 

obtained result is given below in the table 5.2.5.

SI

Mi = 59.5 

Gi = 7.3 

Ni = 30

df = 30 + 30 - 2 = 58 

Y = 8.87, * Significant at .01 level

S2

M2 = 45.83 

G2 = 5.07 

N2 =30

Si = H.R.V.M.

Mi = Mean of the Experimental group of the school (Si)

Gi = Standard deviation of the experimental group 
school (Si)

of the

Ni = Total number of students of the experimental group in 
the school (Si)

s2 = H.M.H.S.

M2 = Mean of the experimental group of the school (S2)

g2 = Standard deviation of the experimental group 
school (S2)

of the

N 2 = Total number of students of the experimental group in 
the school (S2)
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4.9 INTERPRETATION OF THE RESULTS

1. Main Effect for Factor - A

As the difference between two adjusted means for two levels of factor A i.e. 

Ai and A2 was significant at .01 level, the null hypothesis (OHi) was rejected. 

In other words, there is significant difference between two treatment groups 

(control and experimental) in respect of criterion test scores.

2. Main Effect for Factor-S

As the difference between two adjusted means for two levels of factor S, i.e., 

Si and S2 was significant at .01 level, the null hypothesis (OH2) was rejected.

In other words, there is significant difference between students belonging 

schools (i.e. K.U.E.H.S. and L.V.A.V) in respect of their criterion test scores.

3) Effect for S factor on the Treatment (ITM)

As the obtained t-value was significant at .01 level, the OH3- "There is no 

significant effect of school factor on the treatment (ITM) in respect of 

achievement in criterion test in Physical Science", was rejected.

In other words, there was real significant effects of school factor on the 

achievement of criterion test in Physical Science due to treatment (Inquiry 

Training Model).

4) Main Effect for Factor-Sex

As the F-ratio for the factor-sex was not significant at .05 level, the 

Oh4 was retained.

In other words, there was no significant difference (in the mean score of 

criterion test scores of two levels) between 'boys' and 'girls' in respect of 

criterion test scores.

190



5) Effect for sex-factor on the treatment (MDM)

As the obtained F-ratio was to significant at 0.05 level, the OHS - 

"There is no significant effects of sex factor on the treatment (Interest 

Diversification Model) in respect of achievement in Criterion test in 

"Physical Science", was retained. In other words, there was no real 

significant effects of sex factor on the achievement of criterion test due to 

treatment (Interest Diversification Model).

6) Interaction Effect for Axs :

7) As the F-ratio for AXS, interaction effect was not significant at 0.05 level, 

the well hypothesis (OH6) was retained.

8) In other words, there was no significant effect due to treatment and 

school on the criterion test scores.

7. Interaction Effect for A x Sex

As the F-ratio for A x Sex interaction effect was not significant at .05 

level, the OH7 was retained.

In other words, there was no significant interaction effect due to 

treatment and sex on the criterion test scores.

8. Interaction Effect for S x Sex

As the F-ratio for A x S x Sex interaction effect was not significant 

at .05 level, the null hypothesis (OH9) was retained.

9. Interaction Effect for A x S x Sex

As the F-ratio for A x S x Sex interaction effect was not significant 

at .05 level, the null hypotheses (Oh9) was retained. In other words, there 

was no significant interaction effect due to treatment, school and sex on 

the criterion test scores.
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CHAPTER V

5.1 INTRODUCTION

Teaching-Learning System is a very Signigicant aspect in educational domain. 
It means the systematic study of different components of Teaching and learning. 
It includes School environment, Teaching Learning process, Curriculum structure 
and Evaluation Technique which . are the various subsystems comprises the 
system. We foe. using our attention to investigate the various components of 
Teaching-Learning system at secondary level to visualise the system through 
the subject physical science at Secondary Level. The subject is the combination 
at two halves of which 50 marks are alloted in chemistry and other fifty marks 
for physics. To internalize the scientific temper & to develop positive attitude 
towards the subject physical science an integrated approach is essential. For 
this reason we try to investigate the teaching learning system in respect to 
school environment, curriculum structure, Teaching learning process and 
evaluation technique. After investigating the teaching-learning situation in West 
Bengal and evaluating the examination system we finally prescribed a model 
which one is Interest Diversification Model for further improvement.

OBJECTIVES OF OUR STUDY

* To study the present Teaching Learning System of Physical Science in 
Secondary Schools of West Bengal.

* To study the school environment of West Bengal regarding Teaching 
Learning System of Physical Science,

* To study the curriculum structure of Secondary level schools in West Bengal 
Board.

* To study the Teaching Learing process of Secondary Level Schools of 
West Bengal.

* To study the evaluation process of secondary curriculum in West Bengal.

* To study the mechanism of Teaching Learning system.
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METHODOLOGY

Type of Research : The Research is basically descriptive type Survey 
Research. Both descriptive and inferential statistics have been used for conducting 
the study.

TOOLS USED :

1. Standardized Questionnaire of Teaching-Learning System.

2. Assembled Questions of Xth Grade examination conducted by West Bengal 
Board of Secondary Education for last four years.

3. Interest Diversification Model of Teaching.

Population : All the schools of secondary level have been considered as 
population in West Bengal.

Sample : Following schools have been selected from various parts of West
Bengal as sample of the present study—

SI. Name of the school from which
No. sample is selected

District

1. Jetia Girls' High School

2. Malancha High School (Co-educational)

3. Shibpur Prasanna Kumari Balika Sikshalaya

4. Tiljala Brojanath Vidyapith (Boys)

5. Halisahar Rabindra Vidyamandir 
(Co-educational)

6. Chinsurah Balika Bani Mandir

7. Nimtala Ragaswar High School (H.S.) (Co-Edu.)

8. Chalsa Gayanath Vidyapith (H.S.)

9. Khalboalia High School (H.S.) (Co-Edu.)

10. Lalbagh Shingh High School

11. Maharaja manindra Chandra High School

North 24 Parganas 

North 24 Parganas 

Howrah

South 24 Parganas 

North 24 Parganas

Hooghly

Nadia

Jalpaiguri

Nadia

Murshidabad

Murshidabad
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12. Bagmari High School Murshidabad

13. Tentulia Balika Vidyalaya North 24 Parganas

14. Ramchandrapur Balika Bidyalaya North 24 Parganas

15. Gangagharpur Girls' School Jalpaiguri

16. Mitelli High School Jalpaiguri

17. Deultpur High School Howrah

18. Gangadharpur Vidyamandir Howrah

19. Kanthi High School Midnapur

20. Tamluk High School Midnapore

21. Kulti Boys High School Bardwan

Reliablity : The Questionnaire is highly reliable. Mainly Test-Restest method 
is used for calculating reliablity. The reliability coefficient is 
found to be 0.86.

Validity : Validity is calculated from reliability index and content validity
is highly maintained.

FINDINGS :

5.2 Teaching Learning System

To investigate the teaching learning system of physical science in West Bengal 
Secondary Schools the present study can able to find out the system of physical 
science including different components as a subsystem reflected in the chapter 
No. 2.

The system has been explained in different dimensions. After investigating the 
system we have to explain the evaluation system in West Bengal in detail in 
a separate chapter because evaluation at teaching learning is the ultimate 
outcome of the total system.

The system is given below :
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Teaching Learning System

School environment ►

Curriculum structure
A

Available Resources

T/L Process 4 Evaluation System

Modified process
Mechamism of T/L 
Process

4

I. Components of T/L System :
From the background study, survey & experts view we have selected the 

Teaching-Learning system with four essential components. They are (1) School 
Environment (2) Curriculum structure (3) Teaching-Learning process and (4) 
Evaluation Technique. From the components of Teaching-Learning System in 
chapter II thirty two hypothses have been framed & its interpretation of the 
results are mentioned below —

Interpretation of the Results :

1. Infrastructure of school environment is significantly related to the academic 
achievement and hence the teaching learning system of physical science. 
Therefore hypothesis one is rejected.

2. It is observed that students performance are keenly related to their attitude 
towards school and therefore H02 is rejected.

3. Student teacher relationship has also greater impact towards the output of 
learners capability which we have from the statistical findings and therefore 
H03 is rejected.

4. Classroom climate of school environment will have to have a close relation 
towards the terminal performance of the learners and therefore H4 is 
rejected.
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5. Co-curricular activities of school environment and its relation to academic 
achievement is accepted in hypothesis five.

6. Generally we have a concept of work culture which have a significant 
relationship with the Academic achievement is rejected in our hypothesis 
no. 6.

7. From ANOVA it is observed that Urban School environment and Rural 
school environment differ significantly.

8. In Gender wise study of school environment it shows the significant 
difference and therefore Hg is rejected.

9. Hypothesis regarding the mean difference of High Group and Low group 
of school environment is significant from 't' test.

Therefore, it is concluded that school environment has a positive input on 
the academic advancement of learners specially on the dimensions of 
infrastructure, attitude towards school, student teacher relationship and 
classroom climate supported by the parametric statistics on the basis of 
assumed normal distribution and homogeneity, and so also further verified 
and supported by the distribution free X2 test.

10. In Teaching-Learning process application of Teaching Aids helps the 
students for their academic betterment supported by the significant 
relationship between teaching and learning process and academic 
Achievement. Hence H09 is rejected

11. Development of Attitude and interest are also playing Key role for the 
Academic achievement in Teaching-learning Process.

12. Reinforcement in different ways also can give the enhancement of the 
performance of learners supported by 't' test.

13. In any Teaching Learning process many students are facing problems 
according to their individual ability & other factors too may promote their 
Academic Achievement through remedial Teaching.

14 From the findings it can be interpreted that the two types of schools (rural 
and urban) showing uniformity towards the dimensions - Content, Interest, 
Future Prospect, Frustrations, Creativity, Examination System and value 
pattern supported by the hypothesis No. H0lg, H019, H022, H023, H024, 
H027 and H02g .

15. It can also be interpreted that there are differences between the two schools
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in relation to the following dimensions - Continuity, Consistency, Problem 
Solving Ability, Curiosity in the Curriculum.

16. There is no gender sensitivity towards the present consideration of 
curriculum at Secondary Level School in West Bengal.

17. Urban schools & Rural schools differ significantly in respect to systematic 
& continuous evaluation. That is there is a difference between systematic 
& continuous evaluation in Urban & Rural areas supported by the hypothes 
No. HO30, H031 and H032 .

18. From the critical ratio it is also interpreted that Urban & Rural areas 
differ significantly in respect to effective evaluation. On the basis of 
hypothesis testing and other available informations we are now potential 
to suggest a teaching learning system through which a school may be 
guided, by the significant factors reflected in our result mentioned earlier.

5.3 Evaluation Teachnique :
Regarding evaluation technique it can be said that the present evaluation 

technique is to be more systematic and scientific. We critically evaluate the last 
4 years Questions of Secondary Level exam, and our findings are given below:

From tables 6, 7, 8 and 9 in chapter three it is evident that the questions 
are not set in order of graded difficulty which leads to the retention of hypothesis 
(1).

From tables 10, 11, 12, and 13, it is evident that the questions are set in 
such a way that most of them cannot separate the high achievers from the low 
achievers which leads to the retention of hypothesis (2).

It may be due to the fact that the questions setters have not followed the 
procedures of standardization of tests. They had no ‘blue-print’ or ‘format’ of 
the test classifying the test items into knowledge, skill, understanding and 
application items. In fact, the present question-setters of the Board of Secondary 
Education make a compromise between the primitive and the modern systems, 
they invent a new system of questioning which lacks both the ends and unfurls 
a paradoxical method. They possibly are acquainted with the term content 
validity; so, they select questions from every chapter or making a complete 
question of 9 marks taking more than one chapter. And in this way they believe 
that the questions have been set covering the whole content area. The questions 
are both short-answer type questions and objective type questions. This 
phenomenon of newly evolved pattern leads possibly to the retention of 
hypothesis (1) and (2). This study reveals one point that hypothesis (1) and (2)
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are integrally inter-related; if one is established, the other follows the same 
track.

In the persuit of hypothesis no. (3) it has been found (Table-20) that 10% 
marks have been repeated from the last year 20% marks from three years 
earlier loading to the fact that 35% marks can easily be attained by solving the 
question papers of the last three years. Incidentally, if any school is interested 
to prepare the students only with the questions of the last five years, there is 
every reason to believe that the students of that school would exhibit a brilliant 
performance in the examination of the board. The papers are so framed that it 
is found very easy for a student to get the pass marks through stereotyped 
questions. A large majority of students take selective preparation to secure 
good marks in the examination without learning the subjects in a through going 
manner. And if this be the situation with most other subjects, we must definitely 
be horrified about the show making brilliance of our students. And we all 
should start thinking a new the procedure of evaluation of the West Bengal 
Board of Secondary Education.

From the Table-28, it is evident that hypotheses-4 (I, vi) have been retained 
while hypothesis-4 (ii, iii, iv, v) have rejected leading to a general conclusion 
that there is variation in standard of Evaluation in different years taking in 
mind that the standard of students does not vary significantly from year to 
year when such a large area as that of West Bengal is considered, which leads 
to the general conclusion that there is variation on in standard of the Evaluation 
from year to year.

It may be due to fact that the same question setter set questions in 2001 
and 2002, while another question setter set questions in 2003 and 2004. It may 
be that it was the instruction of the Board to set question easier in 2003 and 
2004. It may be that the atmosphere of education has substantially improved 
both in schools and at home in 2003 and 2004. Moreover, the question-setters 
could not maintain the standard of difficulty value and discriminating value 
from year to year.

5.4 Mechanism of Teaching Learning System :

The present study has intended (a) to test the effectiveness of Interest 
Diversification Model in teaching Physical Science in the present day school 
condition of West Bengal and also (b) to know if any method of teaching is 
more suitable to a particular type of school than the other, and (c) to find out 
whether there is any effect of sex factor on the achievement through any 
particular teaching method.
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Relative effectiveness of the Interest Diversification and the Traditional 
method of teaching

Hence adjusted mean score of experimental group under the treatment of 
Interest Diversification Model was greater than the adjusted mean score of 
control group under the treatment of Traditional teaching method, it can be 
inferred that Interest Diversification Model has better efficiency than the 
Traditional teaching method.

The question may arise, why Interest Diversification Model shows the 
better efficiency than traditional method of teaching? The plausible answer 
may be that the Interest Diversification Model of teaching is well rationalised 
and designed which helps students to acquire abilities of scientific attitude 
through development of Interest which are essential to learn any Science matter 
easily, and it fits well to the learning style of the students. Besides these, 
Interest Diversification Model is the process of specifying and producing 
particular environmental situation, which cause the students to interact in such 
a way that a specific change occurs in their behaviour. On the other hand 
Traditional method is not psychology-based and so it cannot provide such 
effective classroom environment that the students can confront with materials 
and able to assimilate the information.

The effects of school variation on the achievement in respect of criterion 
test scores of the students under two treatment groups

As the adjusted mean score of the criterion test scores of the students of 
H.R.V.M. was greater than that of the students of H.M.H.S., so it is evident that 
the students of H.R.V.M. under both treatment group (control group and rimental 
group) shows better performance in respect of criterion test scores than the 
students of H.M.H.S. under both treatment groups.

Effect of school variation on the treatment (Interest Diversification Model) 
in respect of achievement in criterion test

As the effect of school variation on the treatment (IDM) was significant 
at .01 level, it can be concluded that the school factor has a significance effect 
on teaching Physical Science through Interest Diversification Model.

The effects of sex variation on the achievement in the respect of criterion 
test scores of the students under two treatment groups

As there was no significant difference between the mean scores of criterion 
test scores of boys and girls, so it can be concluded that there was no real 
difference among the boys and girls in respect of their criterion test scores.
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Effect of school variation on the treatment (Diversification Model ) in 
respect of achievement in criterion test

As the effect of sex variation on the treatment was not significant at .05 
level, it can be concluded that the sex factor has no significant effect on the 
teaching in Physical Science through Interest Diversification Model.

Interaction effect of treatment & School on the achievement in respect of 
criterion test scores

As the interaction effect of treatment and school was not significant. So, 
it is evident that there is no significant interaction effect on the achievement 
of the students in respect of criterion test scores.

Interaction effect of treatment & sex on the achievement in respect of 
criterion test scores

As the interaction effect of treatment and sex was not significant, so, it is 
evident that there is no significant interaction effect due to treatment and sex 
on achievement of the students in respect of criterion test scores.

Interaction effect of school and sex on the achievement in respect of criterion 
test score

As the interaction effect of school and sex was not significant, so, it is 
evident that there is no significant interaction effect due to school and sex on 
the achievement of the students in respect of criterion test scores.

Interaction effect of treatment, school and sex on the achievement in respect 
of criterion test score

As the interaction effect of treatment, school and sex was not significant, 
so it is evident that there is no significant interaction effect due to treatment, 
school and sex on the achievement of the students in respect of criterion test 
scores.

From the above discussion, it is evident that the Interest Diversification 
Model is more effective instructional strategy for teaching in Physical Science 
at secondary school level in existing classroom situation than the Traditional 
teaching method.

Though school may appear as an important factor in the selection of this 
model, the Interest Diversification Model of teaching has a wide scope of 
application, in Indian Context, within present limited resources. So, it may
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accelerate a revolutionary change in our teaching-learning situation, if it is 
implemented faithfully.

School is also an important factor in the achievement of Physical Science 
in general.

But the sex is not an important factor affecting the acheevement in Physical 
science at secondary school level as well as the treatment through Interest 
Diversification.

5.5 CONCLUSION :
Investigation of Teaching Learning system of Physical Science in West 

Bengal is actually a very diffi cult Job. But whether in theoretical side & 
whether in practical part we trying hard to have a conclusion. In theoretical 
aspect we showed the systems of Physical Science in Teaching and Learning 
and its different components. How the different components are related to 
teaching and learning that has also been reflected to chapter no. 2. Results 
showed that besides academic atmosphare, surrounding factors are also 
significantly related to Academic Achievement of Learners. Most of the schools 
of West Bengal do not follow any particular or common type to teaching & 
learning because the situational factors, Variation of availibility of resources. 
We therefore in 4th chapter presented an alternative model Interest 
Diversification Model to substitute the traditional method. Experiment proves 
that Interest Diversification Model will be better than traditional method. In 
another chapter we are giving importance for investigation of evaluation 
technique in West Bengal secondary schools because there should be a balance 
between the teaching learning system of Physical Science and the ultimate out 
come of Evaluation system in secondery schools in West Bengal. Statistics 
showed that present evaluation system is to be improved and to be more 
systematic. Under this circumstances we shifted our ideas from cognitive to 
affective domain in classroom teaching where we can diversify interest of 
learners through (1) multiplication (2) substitution & (3) shifting and then 
convert learners interest in cognitive domain. An equillilrium is observed between 
cognitive and affective domain here. Diversificantion of interest is resulted 
through this equillibrium on the basis of situational factors & availibility of 
resources and other components of teaching & learning system.
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10. Teaching & Learning Method
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Htmlcached/more results from the site.

11. HEFCE : Learning & Teaching
... We also fund several special initiatives to support learning and teaching. 
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that any ... www.hefce.ac.uK/Learning/cached/more results from this site.
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the teaching methods, and ...
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Australia > B2B Educational Software > Spelling.
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www.gus.edu/~dschib/wwwmbti.htmlcached/more results from this site.

15. Using digital resources for teaching, learning and research in ...
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vads.ahds.ac.uk/guides/using_guide/glossary.htmlcached.

16. The Aesthetic Realism of Fli Siegel As Teaching Method
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and students. ...
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17. Association for Promotion of Creative Learning, Patna : 
METHOD
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Learning Method. 2.1 Develop the natural learning process. ... 
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3& I <P1T?R "Sftsrm 4M»«1W3. ^5Tf *Tf I 

3ft =Tt

«o 1 *tfNt *wifa fwpmr® to 1

3ft
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3ft ^T

®>3 i *tfNn *t3ti%e® T&m 3t3 'Q nm^ tojj*N% *rr i 

3ft ^

'O'® I Ce^ofwR SIC# ^90?pRs £R?sm 7R*IJT c^t I

3ft *Tt

«81 o®t^ssR *mm to f'lwnn f#, wm, <m ^®Jt1^ 4Fi3Ri 4*c?r i

3ft •Tt

«41 <^twt<t ar®j% ^siH5 to <#sm# 3K$ wrc?t cwt ^ i

3ft 3tt

'O'i* i C5t%® Tsswm f^rm ^t^tw <mm 3s 1 

3ft ^

®>H I ,$TWE7f?r castes 3t3PT°*IJt fco-43 (3% I

3ft 5tt

vsv | CsMTf^ (^tvsRwH t^tW 8 C^t I 

3ft ^

«J» I C®1«f3WH *?&m<l TO f^tw ^ftMF^Tt / f^s4 f^3T *ft<P*t{W f2^rt-
stfefert 45^ ^1

3ft «Tt

80 1 ^moftw><J TO 3ft]1W4 0»fcfa'S5tW'S 9ttfeR (ffiCTOf) 1%%F *H5fl3t ^ TOf
1

3ft *Tf

8fi ^twa srt^#T c^®R«tw^ im 3? 1

3ft Wf

831 ^ TOf^T *tC® 8 ^5t 0®tefa«FT

3ft *Tt

8«i ^tott<t Rhjn^ ^srf^em ^731

3ft ^1

88 I Gat%3 tfsftafwft *0Ft7?tf<J TO 3mf*l®BtC?ra *1WJCT Ito^s OT*ltPTt 3Jl I 

3ft ^

841 ooi^wipra ,«nc5n^ ^iTO ^iw<f wtM *m n i

3ft ^
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8^ I Wla a^R/tla "5MWa Caa at tf*fa <??atcat 3?l I

3ft at

8^ i cttstoia a^tcaia aaa aflat atiat 'snatwa atracatftk® to aN3at 3a i 

3ft at

8v i aaa#ftta toa tola to a'sa a^taa tola 'srtata *ja to tor i 

3ft at

8(51 aaiataa camm ̂ >wia ̂ nata sja a*f$a aftai

3ft at
ao i aatataa aa®t toa aat a^st attata i

3ft at

<n i tokaa atoaaa* wttaa wst% ^ a3wi 

3ft at

£31 aarnta 1atoa> « tatonwrs atoa ataj aftoa aka 3F? / 3j#at ataa*tf aa i 

3ft at
<t*> i 'sto tola wta aja^ito #aca ca% anus? atta aca ^atatwa ^neit atca i 

3ft at

<281 m*t « ^wt agitata aaa ^tatwa cstto tottoa c^itcat 3prsi 

3ft at

<ta i wtaiwa csto m afaatiaa ^?aj atataa ^alat^a aia3ta watcat 3ata i 

3ft at

(t'b I ottktota awm c^ca cata* total 1*iw ca% ^«aito a*caa i

3ft at

<2^1 'atata c^Mtoftaa ^toR5 ca|.i

3ft at

<2v i c^torcaa aka attoto a3cattot tota^tca ,aian?p af3tu aaa i 

3ft at
<2js i ctotota toaa aiw ^tattfra a^to ^ tor 3^ata akt-atkt ca*t ^sattaa i 

3ft at

<bo i astCBra assia ca^t awa waj ^faaic® asjtfa ctotota to aw» 3$i 

3ft at
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An Investigation into the Teaching Learning System of Physical 
Science in the Secondary Schoos of West Bengal.

(English Version)

Questionnaire

(The tool have been prepared for collecting data from different 
schools in West Bengal for Ph.D. Degree)

Reasearcher : Nirmal Kumar Mitra 
Supervisior : Dr. Dibyendu Bhattacharyya

Students are Requested to give 'S' marks for their correct choice and
their opinion will be kept confidential.

Name ......................................................... ................  Roll No.

Name of the School ..................................................................

Class ..................................  District ........................................
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1. Teaching aids are used in physical science teaching.

Yes No.

2. Science Seminar is usually conducted in every year.

Yes No.

3. The methodology of teaching physical science is not satisfactory.

Yes No.

4. Learners are not getting interest from chemistry classes.

Yes No.

5. Remedial teaching is given for backward students.

Yes No.

6. The school has no well equipped library.

Yes No.

7. Library issued books in regular way.

Yes No.

8. Reference books are issued from library.

Yes No.

9. I like physical science most among science subjects.

Yes No.

10. I prefer chemistry in physical science curriculum.

Yes No.

11. No continuity exists between secondary Science Curriculum & Higher 
secondary Science Curriculum.

Yes No.

12. Most of the curriculum in physical science is not logically cited.

Yes No.

13. Physical science curriculum should be practical based.

Yes No.

14. Teachers are used to give remedial teaching for the betterment of students.

Yes No.

15. There is a little scope in explaining physical science curriculum.

Yes No.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

There is no scope of in-depth study in physical science.

Yes No.

Students understand chemistry due to very easy syllabus.

Yes No.

The 10th grade curriculum differs from other boards.

Yes No.

The curriculum of Physical Science is not competent.

Yes No.

The lecture of teachers are appreciable.

Yes No.

Most of the curriculum is not covered in allotted classes.

Yes No.

Learners participate different educational programme as a cocurricular 
activities.

Yes No.

Secondary level students have less problem solving ability in physical 
science.

Yes No.

The existing oral exam should be replaced by internal assessment.

Yes No.

Most of the school has no laboratory.

Yes No.

Monthly & Weekly tests have been conducted in evaluating physical 
science achievement.

Yes No.

I prefer to read physical science than any other subject.

Yes No.

I like physical science as it is highly scoring.

Yes No.

I dislike chemistry.

Yes No.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

External exam, is not scientific.

Yes No.

Semestar process can replace the present method.

Yes No.

No proper discrimination is made from exem. system.

Yes No.

In physical science question paper most of the questions are information 
based.

Yes No.

Different chart, model & other Teaching Aids are used by teachers.

Yes No.

No Demonstration is performed during theoretical classes.

Yes No.

Litmus paper have been used during class teaching.

Yes No.

No. of students is more than 60 in a class.

Yes No.

Number of teachers in our school is more them four.

Yes No.

Teacher interact with the students during demonstration.

Yes No.

In physical science curriculum, Physics & Chemistry curriculum should be 
separated.

Yes No.

Classes are held regularly.

Yes No.

I read physical science almost 4 hours per day.

Yes No.

Our school have computer.

Yes No.

Computer assistance have been used during teaching science.

Yes No.
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45. I don't like the chapter light.
Yes No.

46. Laboratory equipments are shown in classroom teaching.

Yes No.
47. Sometimes science classes are conducted in the laboratory.

Yes No.
48. I favour science & shall choice science as my future career.

Yes No.
49. I feel difficulty in valency chapter of chemistry.

Yes No.
50. Balancing is very much easy to me.

Yes No.

51. Problems regarding Newton Laws of Motion are very easy.

Yes No.

52. Students are not skilled in writing equation.
Yes No.

53. Electricity chapter is very easy to me.
Yes No.

54. Thermometer has been domestrated during classroom instructions.
Yes No.

55. No balance have been shown during teaching in mass & weight.
Yes No.

56. Private tutor is better than school teacher.
Yes No.

57. I have no private tutor.
Yes No.

58. Family Cooperation is very important for learning physical science.
Yes No.

59. We have a good relation with the physical science teacher.

Yes No.
60. In future I want to study with science due to greater voacaional opportunity.

Yes No.
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APPENDIX — C

ASSEMBLED QUESTIONS OF 
MADHYAMIK EXAMINATION
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Madhyamik Pariksha — 2001

Physical Science

Attempt all Questions.
Figures in the margin indicate full marks for each questions.

Group — A

3. (a) Between mass and weight of a substance, which will differ in Calcutta
and Darjeeling and why? Between mass and weight which is measured 
with which type of balance? 2+1

(b) A little ash only remains as a residue on burning a heap of straw.
Explain whether mass is conserved in this case. 2

(c) Between pure water and salted water which one will have a higher
boiling point? Why is salt added sometimes to the snow on a road 
deposited due to severe cold in cold regions? Why does a hot road in 
summer get cooled on washing with water? 1+2+1

Which energy is converted into which other forms of energy in the 
following cases? During photosynthesis, in an electric bell in an 
electrolytic cell. 3

Give one example each, from your practical experience, of the 
conversion of kinetic energy to potential energy and vice-versa. 2

How many protons and nutrons are there in the atom 141X ? How many 
molecules are present in 4.5 gram of water? 2+1

Why is fog formed over the water of a pond in winter at dawn? 1

Group — B

5. (a) State Newton's second law of motion. Explain the motion of Jet Plane
from Newton's third law of motion. 2+2
What is "no work force"? Convert one kilogram-meter to joule. 1 + 1
A body of mass 147 gm. at rest is subjected to a force of 15 gm-wt. 
What is the acceleration of the body? What will be the velocity of the 
body after 2 sec.? 2+1

6. (a) Determine the mechanical advantage of a first class lever. Give two
examples of such class of lever. 2+1

(b)

(c)

4. (a)

(b)

(c)

(d)
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(b) What is momentum? What is its unit in M.K.S. System? Give one
example of the weightlessness of a body. 1+1+1

(c) At what temperature is the reading on Fahrenheit scale five times the
reading on centrigrade scale? What do you mean by fundamental 
interval of thermometer? 2+1

8. (a) State the two laws of refraction of light. 2

(b) How does a ray of light change its direction when it enters a rarer
medium from a denser medium? Define critical angle. 1+1

(c) What are the differences between a real and a virtual image? What is 
a pure spectrum? Describe one method of forming a pure spectrum.

2+1+2

Group — C
11. (a) What is a saturated solution? How can it be known with the help of 

a simple experiment that a solution is saturated or not? Give an example 
of a case in which the solubility decreases with increase in temperature.

2+1+1

(b) Which is to be used as anode material in the electrolytic cell for
electroplating of an article with copper? Which is to be taken as the 
electrolyte? 1+1

(c) You are supplied separately with a little chalk powder and graphite
powder. How will you identify them with the help of a physical 
property? 1

(d) Ammonium chloride and quick lime separately added to water. With
reasons, what type of change takes place in each case. 2

13. Describe the laboratory method for the preparation of ammonia gas. Mention
the following points :

(a) Starting chemicals, condition of reaction, balanced equation of the
reaction, drying, collection of the gas produced. 6

(b) How would you prove that there is carbon in carbon dioxide? 2

(c) Suggest a possible method for controlling the increase in the amount
of carbon dioxide in air. 1
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Madhyamik Pariksha — 2002

Physical Science

Attempt all Questions.
Figures in the margin indicate full marks for each questions.

Group — A

1. (a) Whose unit is Mili-litre? What is the unit of length in the SI system?
1+1

(b) How will you determine the volume of a solid body by a measuring
cylinder? 2

(c) What is the difference between the mass and weight of a substance? 
Which instrument is used to measure the weight of a substance? 2+1

(d) What changes in the mass and weight of a substance will be observed 
if for some reason the acceleration due to gravity becomes Zero? 2

4. (a) What is meant by latent heat? Why does one feel cold when methylated
spirit is poured on the palm? 2+1

(b) How is dew formed? Why is the clouded sky not suitable for dew 
formation?

(c) Give one example each of conversion of electrical energy to mechanical
energy and chemical energy to sound energy. 2

Group — B

5. (a) Write the difference between speed and velocity. What is the unit of
acceleration in M.K.S. system? 2+1

(b) What is one dyne and one Newton. What is the relation between them.
2+1

(c) A constant force acting on a body of mass 0.5 kg. produces an
acceleration of 2 m/sec. Calculate the magnitude of the force applied 
in Newton. 3

6. (a) Explain the working principle of a second class lever with a diagram.
Give one example of a second class lever. 2+1
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(b) Define work and power. What are the units of work and power in
M.K.S. system? 2+2

(c) State Newton's first law of motion. 2

8. (a) State the laws of reflection of light. 2

(b) What is total internal reflection of light? Why is this reflection called
total? Give an example of total internal reflection. 2+1+1

(c) Show with a diagram the position of focus of a convex lens. What is
meant by focal length of a convex lens? 1+2

Group — C

11. (b) Write down the name of an element which possesses properties both 
of an metal and nonmetal. Write down the name of a nonmetals which
is a conductor of electricity. 1+1

(c) Write down the chemical formula : 1+1

(i) Sodium Aluminate.
(ii) Ferric sulphate. 1 + 1

(d) What is the purpose of coating iron articles? 1

3. (a) How would you prepare oxygen in the laboratory at ordinary
temperature? Mention the following points : 5
Starting chemicals, balanced equation, collection.

(b) For various reasons, the balance of the quantity of oxygen and carbon 
dioxide in air is not being maintained. What are the measures you 
would suggest for keeping their amounts in air at appropriate levels?

2
(c) What is dry ice? Mention one of its uses. 1+1

225



Madhyamik Pariksha — 2003

Physical Science

Attempt all Questions.
Figures in the margin indicate full marks for each questions.

Group — A

1. (a) What do you mean by Fundamental unit and Derived unit? Among the
following whose units are fundamental and whose units are derived?
— Mass, weight, velocity, and acceleration? 2+2

(b) Write down the units of length and force in C.G.S. system. 2

(c) What is meant by Energy? Give an example of conversion of sound
energy to mechanical energy. 2+1

3. (a) state the law of conservation of mass with an example. 2+2

(b) What are meant by atomic number and mass number of atom of an
element? What is meant by l60 ? Show its electronic configuration.

8 2+1+1

(c) What will be the final temperature when 80 calorie of heat is supplied 
to 1 gm. of ice at 0°C ? 1

Group — B

5. (a) State Newton's third law of motion. Why is backward kick given by
a gun after firing? 2+2

(b) What do you mean by acceleration and momentum? The initial velocity 
of a body of mass 20 gram is 10 cm./sec and after 5 secs, its velocity 
becomes 40 cm./sec. Find the magnitude of the force acting on the 
body. 2+3

6. (a) What are meant by upper fixed point and lower fixed point in the
Celsius Scale? What is fundamental interval? The temperature of a 
body is increased by 36 in Fahrenheit Scale. What will be the value 
of this increase in Celsius scale? 2+1+2
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(b) What is meant by mechanical advantage of a machine? To what class
of lever the handle of a tubewell belongs? Explain. 1+2

(c) What is meant by 1 calorie of heat? 1

7. (a) What is diffused reflection? Explain why image is not seen in diffused
reflection. 2+2

(b) Explain whether the image formed by a plane mirror is real or virtual.
2

(c) What is meant by dispersion of light? 1

(d) Write down the couditions for the formation of pure spectrum. 2

Group — c

11. (a) What are meant by Solute and Solvent? Explain with examples. How 
can it be known whether a solution is saturated or not at room 
temperature? How can a saturated solution be made unsaturated?

2+1 + 1
(b) Write two differences between metallic and non-metallic elements. 2

(c) Give examples of one endothermic and one exothermic change. 2

(d) Identify the oxidising agent and the reducing agent in the following
reaction : 1
Mn02 + 4Hcl = Mncl2 + cl2 + 2H20.

13. (a) Describe the laboratory method of preparation of carbon dioxide gas 
mentioning the following points :
Starting materials, Condition of reaction, balanced equation and 
collection of the gas. 5

(b) Write down an example of reducing property of hydrogen sulphide
with balanced equation. 2

(c) What happens when ammonia gas is brought in contact with hydrogen
chloride? Give balanced equation of the reaction. 1+1
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Madhyamik Pariksha — 2004

Physical Science

Attempt all Questions.
Figures in the margin indicate full marks for each questions.

Group — A

1. (a) Write down two differences between mass and weight. Which
instrument may be used to measure the weight of a body? 2+1

(b) Mention two conditions of sensitivity of a common balance. 2

(c) State the law of conservation of energy. Give one example. 2+1

(d) Give an example of conservation of electric energy to heat energy.
1

2. (a) Which of the following are vector quantities and which are scalar
quantities? 2

(b) Name the fundamental constituent particles of an atomic nucleus? 1
2 3

(c) Describe the structures of the atoms of the two isotopes H and H.
1 l2

(d) What is latent heat? Mention two differences between boiling and
evaporation. 2+2

Group — B

5. (a) What is meant by negative acceleration? 2

(b) State Newton's second law of motion. 2

(c) What are action and reaction? Do they act on the same body? 2+1

(d) A force of 100 Newton acts on a bodyof mass 25 kg. Find outthe
acceleration produced on the body. 2

6. (a) What is Kinetic energy? Define S.I. unit of power. 2+1

(b) To which class of lever does the human arm belong? Explain. 2
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(c) Mention two differences between heat and temperature. 2

(d) Calculate the amount of heat given out when the temperature of a
piece of iron mass 60 gram in lowered from 200 C to 100 C. [specific 
heat of iron = 0*12]. 2

7. (a) What is the velocity of light in vacuum? 1

(b) What is regular reflection of light? If the angle of incidence is 60°,
what will be the angle of reflection? 2+1

(c) What is the focal length of a convex lens? Show with a diagram.
2+1

(d) Mention two differences between real and virtual images. 2

Group — C

11. (a) Mention two differences between physical change and chemical change. 
State with reasons, whether the following two changes are Physical or 
Chemical Changes : (i) melting of ice. (ii) combustion of magnesium
in air. 2+V5+V5

(b) Which of the following substances is a metal and which is a non- 
metal?

Carbon di-oxide, Sulphur, Common stat, Tungsten. 1

(c) Write chemical formulas of : (i) ammonium carbonate (ii) aluminium
hydroxide. 2

(d) Name one non-metallic conductor of electricity. 1

13. (a) Describe the laboratory method of preparation of ammonia gas 
mentioning the following points :
Starting chemicals, condition of reaction, balanced chemical equation 
and collection of gas. 5

(b) Is the aqueous salution of carbon di-oxide acidic, alkaline neutral?
How will you demonstrate? 1+1

(c) What would happen when hydrogen sulphide gas is passed through
chlorine water? Give balanced chemical equations. 1 + 1
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Madhyamik Pariksha — 2001

Physical Science

3. (a) 43^ 3^3 ^ 'S '03?CT3 0®Rfl> ^ 43* <?R? W
43* VQ^R 4??t3 C^# 1% 33033 ^313 3f33N 3F3t 3?? 2+1

(b) «fra«w «n$ 3iwrcn c*iiwto«i >n^rRj ^ sitw i 4?ro wm ^
1331 3JW! 3*31 2

(c) W3 mn firtar® wi cN3fi>3 ,tf5^ &evm? %ogt3R sire trow
3FSt3 Wf WC3 cm N033* 3R3 W *133 (TIN 33Jt w 033? Iter ^ 3M W*I 
%3 3M trot 33 C3R? 1+2+1

%£3 CWl^C® 0313 *t%5 CTR *ri%RSf 3131^5 33?
310313* 3*1313 *m, '&$&* 3^13, ctiwi 3

5tt% *1% %% *i%*c® 43* 11% *ife 5|% ^mi^scsrt ^ c*^
43# 3*03 ^3*1 3tG i 2
141

X 333t#C® 3*3^ CW 43* f3§S3 ®ltl5? 4.5 §tm Wf ^ 3*33 w?
2+1

%53SRFT Ootcsr <1^033 W033 ^303 ^3t*tt OT3t 313 03*3? 1

!H_SlM

i^SBpra faffer 5|%^asfU 13fj® 3*3 i ftvSfew* ^§to “s#^ C303* c?1033 3%3
3TNJt m'Sl 2+2

N'sffto 33 3*103* m? 43* 3i<w$f3s 3*31 1+1

147 m ^033 43*1^ % ^33 15 sira-^sra 33 straw 3*3t <s*r 3^3 wt
W? 2 OT03*^ 303 3^3 C33 W 303? 2+1

sm oi# |3mm* 3i%3* 1343 3*3 i <Jf ca% 1*Fsto33 # ^wct ^ i
2+1

^»3033 3*103* 303? 43.03*.43. 33%CNi> 43 43*3* %? 03>R <f®3 ^51*#? *5I3?t3 
43*% ^Q I 1 + 1 + 1

5. (a)

(b)

(c)

6. (a) 

(b)

4. (a)

(b)

(c)

(d)
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(C) (3>R ^sWtU TiptCfR^ (3$C*R *tt& (3R^ *ttC&<T ^flS'SW 3W? Sftcto>tW?f
SJltoP Wsf W® 1% WW? 2

8. (a) sttorc'ta ^ar # to® w i 2

(b) ^Tt^JTST C^ ®f5js* ^sjKSf 2tm <P?TM tolCT to <#<!^ TO ?
to c^E'n i l+i

(c) W{ 'Q SlBRWfJ TOJ *TtS% 1%? 1%^ ^*fift 1%? ^eft# to>
9figjt% <to <m 2+1 + 1

‘9p torn

11. (a) wf tot wt tot ^i^sf to> *tfto ^mtjw totw
^t WRT TO? ^5t*W3|T TOC*T awt TO m tom tff'Q I 2+1+2

(b) (<m '*m ^*ra ms stst ^®tto c*ito ^tto tom to tow ft
w® to? ^ito totsj tow 1% to to? l+i

(c) fsiw tojjJST W <1ttot<T 4S°s top! srM^ <1ltolS effect I <to
C#® Sito ^Tf^fWJ totw TOS STO? 1

(d) WfwtoR OTto C*n®tJpT ^stTOtW W CTffi S5<tf W*fa CTO 1%
STOS tos&R 3S C*Pt I 2

13. (a) wtwltot « towts s$m to srti %®s tosto ton*l s*n 6
strnto sbmito tosm *if, to® tom, to*is « «tos*t, trsisi

(b) tow sww w sm to-totc® tor ^ro? 2

(c) stro to? to-toms ton6! toro tou <*to ^tos ^*ttto s^s i
1
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Madhyamik Pariksha — 2002

Physical Science

v fern
1. (a) ftPlRBfl fe<J 4H? SI ’fife frfe 4W fl? 1 + 1

(b) ib# cstusi itiwj few fer hw? 2

(c) dR ws h « s»tw<t stem ^ "w ititwj im in?
2+1

(d) dtl 11<JW Wf w\ ^-“#1 dtdt l^<t H 'Q HW1 1l
(7N1 ItW? 2

4. (a) ltd Id? ld<T Ife OTfercfrs J}pm ltd dl?2+l

(b) 1*f% few iti? wit^ ^rtit*t fei mtt *rr ^’fwt^t n wr?
2+2

(c) fes, *t1w c«id nlti *t1%^ immfii *rf%* c^td m *tfe ^it iw
$*flWt TffQ l .2

‘^r fern

5. (a) 'Q Wdl 1WJ 11*5% dll '■Sl.d.^R. Il1%d HWl 1l? 2+1

(b) <41 wf^t 'Q 41 fHvBTSwa 'fvm ^ I 4W?T 1WJ ?M4 1l? 2+1

(c) 0.5 fettStm ^»W1 dH Wf 'Q’fl 41# H tfe 1W 2 t#t«J / Cld^*
Wf ^ Wf I sffS5 Idl 'IR 41d fel HI 3

6. (a) fel RI3JWJ fel 05f% fewi iR^tl IJlUf HI £ C$% fewi 41#
&f1WI I 2+1

(b) Ipf « Watl ?N31 ^.i<P(. lltfe fe 'Q Wall 411 tl? 2+2

(c) ptsUwi sim 1ij® h i 2
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28. (a) ftfa aRT l

(b) «nsjvgfH *ff site^R mr? ^ siBw^ cw
<jff SlfoWH* iRfl> tfl'Q I 2+1

(c) tea ?m!m mm cw i mm &m$*\ ^ anw
apf? 1+2

**t* tern

11. (a) am ^ mm 2W?f *pf ^'5R CTlPRf RTO PPM tern
<#aift <*m ^a# rni^a m cmi i+i

(b) aWHim* ^°nW® PPt s (i) (Triform (ii) RlRPF&l 1 + 1

(c) Ptim feRpra wta stpf9f (?f^m ter*u 1%? 1

13. (a) *ifteT*iica ^it«rRi«r ssmtemi tew m$ araea? tea ter*t <w
s strata amratenj^, m§t^i 5

(b) fatm anaw ama ^riteR 'Q a#? ^-mfea afte^ra mimj ate ^ 
•rt 1 aima ^wa ’tftet ^tw me® ^ la* ta* ara^ta ^itfa*r awea? 2

(c) ^ aaa5 t%? <sa mm tern a*ai 1+1
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Madhyamik Pariksha — 2003

Physical Science

V few

1. (a) ^ 4<r> ^rsp wi? T&a, c<m ^ wt — ^tfrrsf
CTlf^5, (SsRflfcr «Wi? 2+2

(b) twf 'Q frfrf.^R. *NR>w> C«T*I I 2

(c) *t% *tfw 4<i# ^ i 2+1

3. (a) ^5# ^fRp<OT3. fws! frfa ^Rf l 2+2

(b) OTtOT<T «1? ’RRWfr 'Q W 7R*lTf ^OT? ^O fr?
^C=1<S>Bh fwOT (TNtSI 2+1+1

(c) o°c wmtsrm ^ sim w so ^n*ifr to ^sw 'si«t w w l

‘<r to-rn

5. (a) *lfr^S|fi> frfa ^ i OTpp to *TW
C*+U (7R? 2+2

(b) Wf « 'ssm ^stc^ ^yf? 20 Sim ^ 2tt$fr$ OT*t 10 OT.fr. /
OTC^ 5 PPtS *IC3T m 40 OT.fr. / OTW ) ^ ^ §RIt%! 
*IOT<J fr<# WI 2+3

6. (a) OT*ifr¥m c^ot W f$m « frs fr tawra? srtsfr^ 'w ^
^yf? wa otot 36° c*i®ti OT^frratR c^ot ^ im
*ltol *p® 2+1+2

(b) c^R mcapr *rto ft CTwm? IttoeraRenr c^rv caf% tom?
^s\ *en 1

(c) ^ m w® ft OTf^m? 2+2
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7. (a) Wf? 8ll^f^ (7f*rt *ns ^! <?R ^JlMlt ^i
2+2

(b) w m\ ^ ^t m[ ^jwn rri i

(c) ^T(?nw?r

(d) km ^#a#! m*s i

2

1

2

‘*r ftsm

ii. (a) m * am w? §*rtesw ^i wt
fait ffeiM ww m? srot ® *mi?

2+1+1
(b) *m « ^r*jm ctesi tob # *its% $ow ^ i

(c) ®w§iif| 'Q «iM& whilst #8

(d) k&m wtw 'Q f^srBRs 1^5 *rer s

(i) Mn02 + 4HC1 = MnCl2 + Cl2 + 2H20

2

2

1

13. (a) Rscsr *fSfatstrc<i wh ^smft® aM% ^#*1 ^ s
srmf%^ kmm *i^, *trn?n *rcs&i 5

(b) sfcssjtwH ftwr?H zuk ^w6! <?r*r \ 2

(c) wtwt^rat *tn*n?p ^css?ic6H ?R**it*f mm k kmm
1+1
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Madhyamik Pariksha — 2004

Physical Science

mdfm wte

1. (a) TO 'Q TOTO TO # *n«% M*ll W TO* CTO TO3 *I13JWJ TO? 2+1

(b) tot<m ^rrw ^ *r® to i 2

(c) *lfel fenst to I v£)^ Tfte 1 2+1

(d) ss% »|% CTO *tfe® WTO3 TO# ?N31 1

2. (a) ca*f, Wt, TO 'Q 1#^ TO CTOs# c«t<j #*f « CTOs# C$TO #*f? 2

(b) caw Tgsr ^tor to gw i l

(c) 2h « 3h <4$ sphjiR* *toi^ ^#n to i 2

(d) fRron aro to? 'Q totocto to # *itsfcro ^gra a^i 2+2

‘*r f^w

5. (a) aWSR* Wf aTO TO? 2

(b) ftvSfccH* 1%€R ■nfeMUS to 1 1

(c) fen 'Q sifofen aro tot? 4<n t% to§ aro fen aro? 2+1

(d) 100 to 25 froiTO TOfal*fe aro fen aro 1 ^ aro tTOn wfi
to fea toi 2

6. (a) *lf% *tfe aTO TO? WTO TO.^. (S.I.) ^ tot TO 1 2+1

(b) rrcto am cro C2#a from? aim toi 2

(c) w 'G ^WTO to # ^csra ^1 2

(d) 60 to ^ocsri to Mtro 200°c to ioo°c-^ tom to ^sm afro
TO fe% TO I (MtTO m*rfw W = 0.12) 2
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7. (a) stwjct mm w? 1

(b) PtoPte sjtw^R <IC5T? WMI®^ (7FM 60 Wi, 3Fo<pq*l {?FM <P®
^pr? 2+1

(c) c^r?E cmm m<$ <im? fea mm crate i 2+1

(d) m 'Q mp{ sfoRtsra wq # ^m«f m i 2

‘*t* feN

11. (a) Cot® 'Q *|Q4®W<1 ^*fj Tjjt *{!«!% $3N I %RT *tf^a-N # Cot® ^Tf
«1>iiilfH<l> *rtS4®H ^W'<> %
(i) WRI W

(ii) ^rffC® ^*K5#&n?RJ WT | 2+lV2+lV2

(b) Ito ^ (<rt

^rs, 5itww, i l

(c) ora °

(i) wfwtfem

(ii) 2

(d) ®ram ®% i?m <rn l

13. (a) l^ffft® twrot% fccra ^scsr *tflwrntc?r ,®otcsiti^rr *trtcra a^gfe ra=tt wi
smtfw? Regain *itf, ^rf^® <rmnrfsRp ^ ^srj 5

(b) ^tfr ®t^-®iwfe®?r ra*t «rtflR5, rafter ^ft «m? ft ®r<j crafw? 1+1

(c) GFtf^ wm stotoeR *?um driest ft im? ?#$ ’^mn
rn^si 1+1
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APPENDIX - D

LESSON PLAN
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Lesson Plan on Interest Diversification Model

Name of the Teacher : 

School :

Class :

Age of the Learner :

Subject :

Today's Lesson :

Phase — I

Multiplication Teaching Teacher's Students
Point Role Response

Teaching point should Valency * Do you know Yes, Valency is
be one but Questions what is valency? the capacity of
to be presented in * Very Good. one element to
interactive way and in * Now you can combine with
multiple dimension on say whether the other different
the basis of learning combination of elements.
point, teaching Aids, atoms are same
availibility of or different? Different
Resources. Teacher’s * Yes, actually
role is to initiate the Question is
Learners' interest to hard but you can
the content. Here camp are this
content should be Capacity with Silence
presented on the human being.
surface level. Suppose do you 

say the capacity 
in cricketer is
Similiar or 
different?
* Why
* Because all the
crickters 
performance are 
not same, like

Silence
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Multiplication Teaching
Point

Teacher's
Role

Students
Response

you not scoreing 
the same marks in
Exam, in 
eomparision with 
other friends.
* Then what is 
Valency?

Valency is the 
capacity of atoms 
to combine with
each other.

** Here the teacher is to control over the situation and take presure over 
the matter & try to present the matter in a very lucid way so that students 
involvement, attention & interest may be aroused.
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Phase — II

Substitution Teaching
Point

Teacher's
Role

Students
Response

Substitution stands for
substitute one 
teaching point to 
Another teaching 
point

Valency

Classification 
of Valency

Identification 
of Valency

Subject matter to 
be presented in 
interactive way.

and so on 
on the

basis of
time

management

241



Phase — III

Shifting Teaching Teacher's Students
Point Role Response

Shifting from * Content to be
horizontal surface Application presentive in
area of content to the of Valency interactive way.
vertical or indepth 
or Application based 
teaching point, 
shifting may be. 
from * Balenced
Cognitive — Non 
cognitive and
Cognitive — to 
cognitive.

euqation

Noncognitive. — 
Cognitive domain.
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*tti> *lQ<wf

f^jHu 2 

C2£}^t 2

2 'So <SR

f*W% *t® Wf 2 i8 ^S?RJ 

>f5RI 2 8o 

^S#*t 2 

2

C<Pl ^ 2

1^1 2 C«p5-f%5TR

^rwm s <n^

WB ^ 8 ^%$R al^f%

srspsp ? ^Isiosh ei^f ^p3^ ^jan^JltoRJ ^f#s i

s c^i^R^h *it$ ^t5$«1%m ^n*rt i fiwR-aj®^
‘5t$5 C®1«Tfl

^*iwt 2 c3%ct<i ■>n«rmct Iwt, ^

^^5 2 t*iw wrtf^om aiCTfwcjRi 'srpdcfr wm
<wc<w i

i^wfwi 9ft^m wq m% wu^m *m& c®i*rm ^§rj f*!^ fejm
sra _

i i *n^r ^«Jt «ntar w?u ^prcrasrcr c^r wfbt s??

*i ^iwt ^ ‘JtitFra *Msgt w?

«I 1WfW ^ ^|jm 21^5 <rh ^ TO5 *n?iw?

*n&wra*ti 2 « ^tsrat ^%spt ^trm «t®^’ ^p3^ — <4$ wf t5!^
*nkwt ^<p?r ^ ^ftl^ c^ 1%c*i cpw i
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fRRR RRf%

ritjr r^rj crIr-rtcr 'rr^h r>cr, cotRRt wr i 
i£l^R ^ rB|0SH RflR RfNtRKR 2|^5 Wt5 fa 

sjffa 3RI \5T RRCRf RW^lRlR CSPiwUw RRtR 
^5t Reillies RtCR l RRR Rft ^ R!S1%1r ctflMBw 

RRt 3R (2f|R 610°C), 'steSR R^^tRtR (R4Rit^ 4R^ 
'siisiosM ^RR 3R I R5'® Rf? Rt>t1*lRlR CR’Icr'Scr5 R>Rl 
^J, \st^R Rt3 240°C ^tRRtRR *M%IR (RRRtt. 'Q 
^%®R ^RR3 3R I 4RR 2fef 3R — CRR ^ RtR%

RftRRRKR R%®R 

rjtr r^I%r 

fa?

R^tf*tRtR 

c^crCcr5 RRCR 

R>\3 ^[RRl^T C'rRR’tR

RtRtR 'SrRJ^H i£T® ^[R ^5ftR
(Mn02)Rfel# R*R^ 3J5^I ^RRR

RtW RtR | ^ fa^m 

CRlR Rf^R^ 3R Rt, R% ^Rf^\D eRtR5 
RtRI ^.jyiGR* ^R-RR RRtRR RlRtRfRR RRttf Rt RtRtRtRR
Rferm ^R% crcr RferR crr ri^ir Rt rrr, rrs, 
tRlRRTP^R 1rS§t RRtRRl^S RftRR fRfertR RtRtRfRR 
RflRRR^ 3R — 2Kc103 + [Mn02] ------  2Kcl + 302
_ [MnO20

CaRRt ijRStR to ^atRl'G I RRfcR RtfFatR « 

^StPfRR (sfrlMCS* R£R £tlR RR ^sH 'G^ftRR fcm RJfR 
l%f-Wf^-^f^5 ^»tR ^RR RRRR fejRl^TR R^RTCSR 

CRR>fi^RR RtRJ R^RRsSt ^ RRt I RRtR, O^f^R^R 

RtRJ R(R RRfl> fR^R RR (J^R^rRr R£RJ RRRJ 2ti^*f 

RSRtERt ^ I l^fR-RSRR C*tR 2tft?f(; 4R>fc> 'SrR RflR 

G5t% RtRJ GSlRfcflt I RRtR R^J RRt — CS^I^Rto 

RJtFMR Rt^RRJ TO RW RRR^R ^RSttRt ^R CRR (J- 

fi^#R RtRWR 1w5t t^5R fe 4Rj> C^RRRt RKR51 4RR 

C5R>1t^§R(R> Rt<# tTOf RRRaRR RRt ^R I WRt C^lR, 

tR^tR RIRR C'tR 2tt^ ‘TUlR CRWI RR^ R^R, 05>CfD^CRR 

C^R>WR RR RM1R CRto Rt'GRlR RR RR^ WR«f^ 

RJlRWtR^R 1RRR RIRR C“tR 2f|^R ^R^R ^<{5 R?CR RtRf 

^R I

3R?

RTW^tW 'RR^ 

RJR^fR RRt ^R C^R?

^R5R RRR RGR?

iRfeftR CRW

^[1^735 R CRtR 

RIrr'or ^ i%?

iRStRltro R5#fRTR 

CjF'nRT? 'Q RIfRt%f

^rfesR ^Rf^

W "5JR?

05r51B\3cR IrRR ^ 

RRtR RRR fa R^J 

R>R$5 '5JR?

Wrtr=RR RCR 
CG>GfDCSR ^flWftRtR 

RRR RRR RtRt

RRRRR?
"RtoR RJ1R Rf^R (KR RtRtRJ Wfft ^ WCR ^R 

RTRRJ 3tRJ I ^ WRR 1RR ^RRlRR ^fRf RURWHR ^ 
RjlR WRT ^R I RJ1RWT# 'RtoR RTtR RtRt ^fa ^CR RR 
RjtRSrttRR WCRR fadSi CRd^ UiRfR %R RR RCR 
RTtRWfRte WRR R^R R7R CRtWl^HR RtRt ^fl

fWKR 

RRt 2RR1WR?
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fto

4*?R tofR wsl R®#®1 CR'SR! VRRPBri CTRR, 
tolto ®tR ^PCST CRRfC® 3WI Mn02W TOP CRR W4R 
^tflWtR Rt <4IW, ®t <#eR R*W (jf^Rj® ^ | totto
RR®tW RRTC® 3W I 2RR CRtR RflR (7R «^R Rt'fm
rQ«I to® 3RI

cG>Gil35B<to tR^-RWR to <XR$ 44® 4*W 4NC® 
?w (tr 4tir wto Rmm *w Rmi w

cBRMI5to<i rwj ^sfr tom=t Rt rc? i

(jBrjUKBm 4M toH-^i to fatjsi wmRt 
*ftfR SN35 ^W i ®!H R55ft, 4$ Mn02 ^iWf'Q CUO 
^ Fe2o3 tow Rmm ®ri crc® Rtwi 

^^totw *tftottw ®rftoR rtir srs® rwr ^t®,
*Rit®, R°s5K3<t ^RlR, R®#®fspRS R~to C®mt
®rR® sjri

rD'shrtw ^rf%wR
RTtR fa R^fat® 
R”s#5 ^ff

Mn02~44 RWJ 
Rt«fBr«T^ fa ®rafa 
f4*fs§js[4> RtW?

05>GlB^5<ilB tofr rcrr 
to ^t® w iw 
3$ WR?

Mn02 U®t ®IRJ fa 
®Rto RIR^R ®<Tt 

CT® RtW?

★ <#ttotR ®tw5w w (6io°c ®tRRt®m) <#i%ir eprafas <sm ®iRio&h

^R»[ 34I

★ R^itotR sm5r ?m RjpflfaBfRsi^fltoM ton Rsw i&m rrsr ®hr (240°c

®Wt®m) *fGlPfcrlR (3Fl?lfa5 44°s ®terR ^R4 34 I 2Kc103 + [Mn02] ------  2Kcl
+ 302 + [MnO20

★ Mn02 44TCR 4R1R C4W fa3F?TfW ^® 4*WI

★ wm*\ RSttotR C44wd4 rw 4rs ®rn Rjmt%4-®to>mto fail® rwi 34 i

★ *1^ cB>CtD®c<)<! faaw to ®fa 4R4 34 l

★ (Juft'S oft fafllsf R£R4 to RtRlRJ OSRtWt ^R^lR <TMt 34 I

★ W to ®MRt<H R3ito® Rifat; RjlRWtW R°s^® 34 I

★ tot«lto RR®!W 4Rt 44444 I

★ Rifara R4 IrRr RRto W4 ^ri 4tRt® 3W i ®t Rt 3CR rrr ofatlSto4 rwj ^r 
JW5 'QW ^Ftto (TfW I

★ rwj crr (®r mum ri m&, wm Rt^ic® ^wi
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b i ^mm ?um ^rj ^jmi%f-wit-^m^5 ^ <?m?

*i <?pr *n1®s5 *tftoNtes ^1%osh Rjim *rcsft *m

vs i cu^b^# f^^fsr %f (^rtRt m <tm ^ <?r?

81 vuisfi^er-w^-^t^s mwfa'te 1% «raw?f fimt m^J snc® ^u? cw

Pmftom c*^ to ^rr ^srj mj wi spi i

i | <R£s #} (RRf?

* i *iStor« mfeR sM^r (?w i ^ i

vs | <5|%8R S|JR Sf$%<J tfer ^R 4*13 <SR*f $f^s <RJI

8 I *f%FtS|tre ^J%®R ?cm W 2R7ItW% >M*st'*M<t> ^U3RH $CH*t 4*TI
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APPENDIX - E

ENTRY LEVEL TEST
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5tl<F5i#2frf (Entry Level Test)

Wf I i f^s --- ioo

—

tat 

caffi —

sFfsfr ^

—

fsRT ^

afffa-fawtw* <^#5 ^cswfS aw 1% arenfli astern stosic^f vm\ ^ 
sftWtT ^tt7f ^ 'W!t< I

★ c»wt *»* *K?f *r? s

^ *K® (jm t% w ^jpri *tc?r ^ ^i

SiCNsj^pfiJ fifcSfa S'Sfl WC<11

^ *iftora m Iwitot (?m *ifN*ra wtf mfm ^ i ^ ^
*i$ta ^ i^wst *ih, xst^ cmt* firoffc Tfm wm
4&es ^ «imt ^isn?r wa* tot wt^ wu i
ct 8Wfl» *trr?t, ^t, c=#s wor c#r w ^ *rr ^car *t<r^ aicua ^s?f fe ce^t
^i

c®Nf «?p ^5n?r wti^f w ^ i

★ ftOBF &M « *Tt I

fr) ^m Stfefij SBm <iPFtfaF $53 (7fQ¥f 'TOl 4WW TOff (7lfi> ^5185 (>0 ^
^Q %

i i ^ c^ ^ (7i ^t*fifa wfij «rm<f 7R tto

f^f^R, ^5 <j^ cSnswr / ^pro»r i
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«i cr!rs rjir nms rcr? — / RfRR-wtora#5 / ^feiR i

81 crir rip# wi ^Rt — ^jfeR / / RiRtotomf^s i

41 RtIC© R#TC»GR?f *T©RRf <#SFM — 0.08 / *>.©o / RH.b'bl

'is I Rpjp Rt^R-Wf^-WitoR *T©RRT <#Sjt*t — 0.80 / ^o.'Jso / 0.08 I

1 I RjtR C^R Wt RR, RtRR — CR^Rf RIMRR R^tH" WT
/ CRl*m RflSflTJ WTC© RtR Rt / CR«J# 3*5 CRd RtR I

V | RT^RWIR CRt^ ‘5tflR Rf§f ^llWR RtRJ $5% RttSF m?\ — RlfeR / Rfl^tUSR
/ ^rtR-w^-^mli^ i

* I 3WR RWJ CRtRf *01% CRlR? — CRtRT / *ltRW / ^C^tWRI

*o i ^ Rt ^sto crPir <w< fRffifc RmmfRR fRtoti rm ^irmr rpr

CR R^R <W«f RCR ^5tR RtR — CRt1%R R?t< / CRtBtR *l*!ttf / fiat

i cRHfi> cfto *to? — wr / 7ms / ctfrati

Wf ^GglW RflR ^toftRR RFjRf© — ^ i i :*/©:*!

i« I R# 'Q C*TRJR 1R2SM R55Sf *|RR RR$© — tR5tcfW RRC© RJR / RRC©
R£R / Wt fofR RCR ttRSS R£RI

i8 I f^St 'S WtR f^attf ftotR *tRR5 ijBt 1% RRtRR <#R©R — C^5 / RPmrfRR / 
CRftR# RRI

Ml CRtR CRfto *ltoR RRRt^ RRtbtR ^HRf? — ^tatWR / RtttofRI 

m i sicojr Rm*f| ^rr Rmto rrrrr ret — <*$ ^stirR^rr ^ cr rr

RtR ^RR RR / R3RFR" RR / Rnltoto RR I

I ^stR C<K5R to RRwf Wi ^rtR#f ^ ^ 'srt^l RMR R1R — R^FFR

R5f / R=?f / R^TI

(R) 1R15R ^toflR RIRJ C^1r15 Rf^ C^IR^ 1%?f*t R5R S 

b t Rt^ RTt^ 1%^ tllTf Rt^ CRt. I

^l Rl^R «WR CR^I

© I 'Q CRI^RR tof ’{RR RR(J5 JRR RJR^tR RRl ^R t

249



8 I WT 'GTOR ^ S il

& i c®F® ^tft, ^ »§#i ^ift i

fc i zF?m\ f^# r$ i

hi a rsr ^rt4#ra wm w\ *rtkro ^s «
'si^f^s ^sr i wfi?? cwmr am ’Ssja *R4ft ^r^rr* ^fst ruri i

v i rr% <wttf ri mn ^<p9& xsit^pfef trot c#r i

& I Wyt 4SC«1 RUT39! 3R, Rt®5^ ^5t 4<1C°1 'SflRtR ^3R° ^ItCRt '$rfRR>
fctet RRC4 *ifRe!’® 3R I v£|fi> C§1^ *|fR4$i? I

io I fi>fRR W% l5R«t 3§P® *tf®R Slferm fi>ft 'Q wm ^R4 RRt RtR I

55 i c*n?ip? m wri ^r# c»t^ \

5* i m RTt'^twlRRiR vq Rtii ^flic©TRR m\ 'suiRi^rmi M$ hr i 45 
Rl?FlRlR4 <#4sRI

b« i Rmraft4 W&m ^si^f rrr i

58 I pm CR4 WftS — ^3R CRR5 'S ctr5i

54 I <$$l%5 (M*IRS *Wt${R ^RJ! — )>0(t

5<b I 44f5 pm ^st CRW #RR t^T Wft ^SR-RfWR RK41

(^T) tRC5R StSf'QfjR ^3R iffe S 

5 I ’W?# C«RSr4 R*T$s ft CRlRl ?

*1 Rt^feWsf m?

VS I 44^ TfRRR RRfi; 3fWtSR ftR 4^?

8 I pm RTRt 1f RRCRR ta?R ^TRfH ^R4 4Rt 3R? %W=t %R (TWO I 

41 o^RHr 4rm Rsst — f% R4?r 4r4sw? m?

^ i v£i4^ tfs pm ^R#t c4tRm wra c#r?

h i snfNRpf ftRoi m RmtRti tr^Jrj c^e^rr ^c®t?

250



(*0 v « ‘4 44 tor 43 s

*4’ ‘sf’

5 1 » 4T#W^-©mTt'5 W<I4t<T -$$ — 5 1 43J44 41,

*1 ^S.C^IC'SH'G ©iBiostws PfM 41 — *1 44®r ^%?14 41PT14 4?(2l4

tfmm w^i

©1 rjf# <jcfc wBiTCsra 4141 — ©1

8 1 ^R5< ^5 ©rrtos 401 — 8 I

<t 1 (W ^451 45T — <t 1 ‘tm, 4ti, pm, ©14

ft* . r- .r^ s
© 1 J>^4 41441 4M *Tf — 4>| ^4iB <j|4liiM4 4R<i©^

5 1 4^4 VQW4 _ H 1 58,8

V| to *t*?TCtf4 — V| S4—S4 4W14 4141

(®) 2R44 44 OSffWt 401 *14 CWl 411S, t$jUf4 4#1 44 l

5 1 to *mtf 'Q CTtf^t4 *tm«f i

*1 <?»t© # 'Q 4t44to «rsf i

©1 ©j<i 'Q arm'll

8 1 ©rf^44 'G 4^441

0>) to 4014^ ^ Wf ©THS, ^tW4 44144 f34fSj 21414 4l^G S

^___ ______ ,___,____. S-'___ I*--___ . , . ✓ Vs <-S

5 1 ©nrn®H 'SpfC© 4T4I4S 4(4, Wsicew RC®? Wl, ©JI4T4 4T4H5^-©WR© ©ITSM

C4st<7© 1W5 341

*1 41^ 444^1% ^tjtow to*f I

© 1 §SI44 414# «flf ©fllSI

(t) 5 1 fijdil C'HI'G 144H4 PlSJg4 'G 4^144 tot ^[44 44011

* i <tfpr 'Qw^r ©ms; to*r 43 i
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THE SCORING KEY AND STRUCTURE OF 
ENTRY LEVEL TEST

SI. No. Marks

A. 1. 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1

17. 1

Question

Knopwledge

Understanding

Knowledge

Understanding

Knowledge

Understanding

Knowledge

n

B. 1. 1

2. 1

3. 1

4. 1

5. 1

Understanding

Knowledge

Understanding
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6. 1 Knowledge

7. 1 it

8. 1 Understanding

9. 1 H

10. 1 Knowledge

11. 1 Understanding

12. 1 it

13. 1 Knowledge

14. 1 it

15. 1 it

16. 1 it

1. 2 tt

2. 2 Understanding

3. 2 Knowledge

4. 2 Application

5. 2 m

6. 2 Knowledge

7. 2 Application

1. 2l/2 Understanding

2. 2l/2 Knowledge

2. 2V2 it

4. 2V2 it

5. 2% Understanding

6. 2V2 it

7. 2% Knowledge
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8. 2‘/2 Understanding

E. 1. 3 Understanding

2. 3 it

3. 3 tt

4. 3 ii

F. 1. 4 Application

2. 4 it

3. 4 ii

G. 1. 4V2 Skill

2. A Skill
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THE SOCKING KEY OF THE ENTRY LEVEL TEST
(ANSWER)
Class - VIII

5 1 amw 5o | caffe *mt«f

*1 'atom, HiXtStosH 55 1 wa
® 1 5*1 * 2 5

8 1 tlWcwa 5® I aac® tm
41 ^O.'SiO 58 I

fcl 0.08 541 #|p

H 1 ca^# a°^?< wt ^ 5® 1 afea aa
V | ataa-arit-®] si it® 5H 'sjtwa aa
* 1 ^**a

5 1 afos 2»l afe
*1 ^pf 5o | afe
® 1 afe 55 1

8 I 5*1 afe
4 1 5® 1 W
«9l afe 58 1 afe
5 ) awa> 54 1 afe
VI 5® 1 afe

a. 51 ca aa atfe* 'rot 'Q '©era afea wa, cat. *m<$ c#®a< aca i 
* i am. fe*mt< ama :

(aO atia ^atataQlaa ca cana 'swa a^atc® fer® am. ^ a^ca,
(a) ama arama o§T® ^atm mm amt am i
(a) amps ^atma^laa ^ ^ aa awm atwi

® i tsm5^ t&c^iC'SH 'sm. ijf^ ■^jtcsrtC'Sra aaam. taca afis'o i
81 cFfta* *tmtf tfes <ro ^aa ca*ta fen pa* amt asrtatm amt am i ^ama't 

— at1% ^ camtp-^a feta cam* camtga at<^ *[«ft amt am i

255



<t i (F$m *i®t — iRlnto i —

(^) *i%t m\ ^rtf§ ^**fk ^itom qtf wra ^ ^ i

W <#ww« Rto tore T^m w to <imt wi

Rt I

<bi wpi ^rfcsfa ^ (awu$ w c#ri

n i sriftor^ to tots a^®rm<r ri^rj cRsut w, ^nw —

0?) ipwt<rf rrt wr ^^-ssrRsrpr to’S to% ^hr torsits ^rWT w<n 

W tows <m$ <rrt f^-toto ^srj c^r t^r ri i

(r) r* r

i — ^

^ «

« — i

8 — 8

a — ^

^ — a

*i — *\

b- — V

(«) i I

to <w<

i. ^ ^5t TOtto m< CT C^R 'OTR 
<8F3*rfa5 mfcR to *t?rtf ^r i

*. tot’tR'Qfto w Wt RRI

«. ^*ftmR?to ^ ^ «pf wm rtwi

CTtfto Wfsf

b. ^fRRSSlto '8's?w<i ^SRRf® 
WRI % «l

^^itRRsto5 w ^*trr

RRt Rtl Rt I

«. ^*rRRoto to? *rsf orm 
m 4&°s 7p*j*f to «jsf 
to? R$R ^TPftC®f *ttoa 

^ri
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8. tot ftsfa tobt to mm mms sm s. to m\4 totw mm 
*nw, tort to ~$m <toi totoj toti ^«fk m w

^<s9frj ^c<i, to? ^rot orfm
toi

(TOfiRt TOO CTOTO # 1%TOJ 2 ^ TO! tofl> 1%TO! 2.5 uqro TO# t%TOt 3 TO I)

*i ^ ma toi fi*m il/2 to i to?«t to 2, ’plot to?r 3 to toi

® I 4?# 1, tj# to?t 2, toll 2.5, TO5M *5(4% TO# toc*f pt TO
toi

8 | *K®T toM 2V2 TO TOI to^Rt to ?? TO TOl

(?) * 1 ^ ,$ifeR fipicsi 1, *tiJt 1m*m 2.5, to# toiM 3.51 (49 *TO?-to-wtocro 
cm ^ $TOCTO TOO TORt TO TO^djtC'SrH TO 8UTW <7T«im, pt TO
to)

* 1 ^ w^i% ^otcro tot tot to tom tow to «4w to i *itot m\ si5n*t
to — ?to^ ^toR CTO, ssto 1.5 TO, ^5[%TO « ^5r% to CTO 2 
to, ^rftoR, *r% to to sd^Stcw^ cro, mm 3 to i 4m 4$
TOroto-'sisii^ cro pt 4 to t

«i ctojscto mm mm wtto 'sri^te 3? tow to to* to i *tftot?j 
TOici tot to 2.5 to i to 49 9m% (to cro to, ^®to p to 
TOI

(O i i ?# cro? to 4\ ots, msm .5 to i otto to to ^n<pg crotgro to 
tom tow 2.5 to i to 4m to#? torn to^ pt *tto#? toto^ 
TOW “pi TO TOl

^ I 2ITOTO ^ ^f? to to CTO TOT (to I TOf fto® TOf TO° CTO^t
^t< cTOSt tow 1.5 to? to i 49 sm ?mijt? 4us\ to#? w 
TO° TO#? Wj tot to Wf (TfTOt TO ?t sjPjFl&TO CTOO TO, TO p 
TOI
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APPENDIX - F

FINAL TEST
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vS|\»)^t (Final Test)

£}ff% 1Wft

RtiH* *)-------------------------------------------------------------------------

ca# ---------------------------------- --------------------------------

fst?f ^ 'S (?JtC^n,

g*#fl Ww® ^ ?n?mt gst#g m\^w cswwg
gwffc RgtS 2$ ta t£TC>ff|l t^lcw 8lO©JC,<WI WQ^t ^

gst# W I

★ C*Ht W Wt? ^SrtCSf ^5 8

□ ^t ^t*T ^csr *1C5 (7W R5 Ws *ftg ^3<T I

□ erosions mm om i

□ «ffc ’ff^m ^ rewg gt$?#g5 wgs c^otc^ ansifay ^t, *rr ^
*ifto gR (W»im te *irg, ^j?f refflg «rts*tt wurcg ^

«rts*tt cssfaBf ,«RgK *fiN*g g5^ ,®rf^Q gsgc® ^rt^ij g^gw i

□ eg si5# *rtgeg ^, (Tit^g wgj c^t w gt g*eg *tggff sfcng ^sg 1w c^t g^g i

□ Gsm w w® g^flg mtt cgn^ w g*rcg gt i

★ fro ^ w, g#cg* fgg^ w «Tt i
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I. %5a mm 4alf# #aia W6¥f 'BTIC^I <£RJRJ aw ca# a#a 'ist$S £ ✓ ’
at'G S

i i a#atatw ^Bio&h m® mm waj 
f#rsa aat< t|a#a w sa —

^ i <m aftanatca >Rgft aat ^a

«i afanaita ?tew m aata 
tsrj ca >^rf lafl^a aattf ajaw ®a 
(TTOlsi ^ —

81 *ifNnatca #iw aat
^a —

a i at# ‘m *ffN^!TCT s^m
^rj ca aa*a 3aj w aat ^a, cast#! 
a*t —

^ I at# aftan^tCa a°5t5.
aat 3a —

hi ^iBiosh «j< sumwtca ffcrtfta waw 
a#atf$ £tca*t aatsa atf$# $ter ^tca 
wt *&, ^fsats ^Brc^H ana —

vi aFp acsf laQpata 'oifaceH —

s i ancaa ew 3<a —

^oi Itausa %tawtca a#at#
mm a#ai1^ f#© aia 1ai ana# %t 
#taia wt, ait. ^iw ana —

^ i <5rroa caatwa atw at##t. amtta 
ana aja^ta aat 3a, ^®at° »*i# ‘aa#—

*#tiaaia catc# 'Q anwtlaw #t; are#s / 
%w 'Q wi at«#$laa aufe / an#a?na 
at## « ^tcpanfaa wtl^si

wra #af ^r^prma / » f^r amtan / 
ataa ## araaraa ailae® i

f#at feaa « a# atafa#1aa amla® 
/ %^caa #ast « a*L ataia#f#
wrf^s / *#tfaata aac?#i

ataa #< amiaa / wa ft* amtaa / 
wta #< aiaatin £t#Rtta i

*#t1aam ®nc<# / analaata at## « 
^ftcwrfaa wt#F5 / artaiaaia at## « 
a# atai%#1aa ^oifa^i

'Sfd«ia #3& ^aaataa / ataa f# 'spaataa / 
ataa af^iataa i

aaa a^taa / ataj / wt taa#i

ai#a / ^tfa / £m #^aa ata i

aMfeata / ^tfta 9#rtaata atearn?# / 
^aauf analaata anait®i

aaa t#rt% / ataj / aaa a^iaa i

at5j / wt a^taa / wt facat^t i
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staicen moms c*im — wtfta *fiMlwra mtoi'ornm^ / ^ro?

—i™* / fsmr*srei / /-arh-rrfr** -nr i
i«i cmm *om;5m ^3Tfc5i ^ Wim / Tmsrm / C^IWilu?. *0?! 1

^QUltm mm —

isi mufc ,m?\ c*timm<t — CTltom / -^OMto^f /

II. %5?f ^to1%<J (<Fl^ W i£RR C5W S

i> i <#t1to( sfo^ c5^ ^toR *m 3^sr ?m wtto
tosti / 15(501

* i ^ritHNs *rari$® (NO) ^ i / tor

«i 'nBic'sh « ^fccsrcsw *w® to:*! to toFBH-^R. tom i w / tot

81 wsfos& m& met % tomo to ptr ^r i to3^il5 ,®ife i
^Sj / 1^501

<t i c^r *fto *nw ^fltoR ^ ^3¥t^ <^5! tom't i mm / to

I mt^T Wtlrto^S Wtf 3GH mtop wrfto teft ^C5f I m5J / f^501

h i (ciwttms 4<i to ctou ^om to( ^srtHjb i mm / to

v i 550°c §wm 200 m?t ^rcw tomi msnto
^*i*r mm / tor

& I w sofflGRtofoW m0& ^B^srato *pr Mjl^ertw 2im «3 to mw i
mm / 15(501

III. %ri smfe ^ wre s

b i *rto?rm cands c5f^ toosn ^trm sitoit w mwto cm^r mm<i mm
1m?

*i 

«i 

8 I 

ft I

qoj c5Rm ^too^R im 8i^>?f w c^oss# 1to* ini ^ c*r?

c5icm ^toiosn sisgl^f mw mu m^itoltm wto mto?i m m<mi mm ft? 

“mr®^’ 1m?

*ttNroict mofo wtorato mm sitoom mimlmim mitotic m?f wi 
^soito mmfa mm 3$ m crn^i?

<9 i ‘-^-mmm’ 1m?
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IV. %s?f aifafl* sfcsra *r*r (Trout "srR^, uri %

i I Wt<H 'O tuwtiH I

*i msj «

«| ^foQgl&Srt 'Q RtUtSfl

V. %M UWJ sm ^ C»w (71 TO C^ ^P5#
win c<rc*i s

0 I #$I05R S ^*ftw g g ^C^R'SR :

*i («mg + s$iteK) s s s (^ + s

VI. CTO t% m3? ^*f w s

> i ^trar 'SRnfes^ troi ^teti©R mn tJi^rct ^ i 

*i ?m wi f^fen uutwt ^i

«i u#t •sufwtcjr -sut^?#Rrm fast stcu*r usutcn i
8 | RlspflUCT UWJ (MflSfcm ^ I #P WT uses %T ffcsjR BU*t

cm^r u*n

4 I ^ gTOCSI* UWJ — (US) ^ wf^5F3#5 TSlSRt Wf ~5?\ I («l) ^TCU u*rr

m ^ti

^ i ^fe§tcsR vs ^trtpRr ftawc* <tmt 5®r i

VII. %5 cu (TfSTTf uum UjNlt *HM3 g

1 I «!%®R Wtf^T® ^«MTW I

* I ¥RH Wfl.-'®mt^5 *tn>t UM frsft URJtfs 2R7JTSR ^Sf I

VIII. tWFS. tWt URt g
‘m stwi^lw! fBai w ^ cw i
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‘*r

^ I CRTO 'SWW TO C# ^s ^1S5 ‘ ✓’ $3?
Wt8 S

W TOT TO <?lf& £TO TO ^#5 3^f 
Wl —

(W) 4W# fTOTO TOWlW ©TlTOf% TOST 
'3C<H1(.3 CWt.1 <4^ ^f«p<r||t5(,4 <Sc°1 —

(*t) fTOl tTOtfte C3RF TOTO3F —

(W) JTOTOf TOC5. CTOW TO
TOfi>w fwTO-sfrcs' —

(«) TO-$VTOW> ^5 ’ftf TO 1WW
TOTC*T TO —

* i %&w ^ItoISri cro?fi> ^sj ^ cro# i^«0t 1ror to s

(<f) ^Rt'm cBcsr frofwt proro osf& TO;6! i to / fcm
(w) v£i^# ^toto toj^R? ^ $w i to / ftqjt

(*0 ^srosfw *fmc«lw %r $w frot tow wt i to / ftm
(W) <W piw TOCW CTH C&IW TO;*# 2W*f TO, C3^ TO*# ?rfWC?I fera 

c&tw to#w c£)w ^ to wti to / ffiqjt

(«) CWt-TOTOff pcro ^TO5# *JTO TOS =#KW TO¥!C^ £Hw TO TO I
TO / 1^<?Ut

© I %5W 2TO1to ^3W TO S

(w) ^v^toto *1^ ^ toiw ^TOt# 1% i%?

(w) ‘©rMfriw ©nw ^smTO to’ — ■$%*!< wjtwji to1

81 %&w stf# stesm 4TOTOT tow towi ©itcs. ^TO7?w *ft#j tw<# to s

(5F) flTO 'gW 8 Stiffs I

(w) c&rw to<8 ©ic&iw *^rm<i

cro / iTOTOT / CTO I

c^rro TOF$^f / Wfa TO»r / ffP^I

^f|TO TOT / iTOTOW TOW / ^TOf TOW I

TO-OTFW ^jft TO / twWfl'® CSJTO ?[j% TO 
/ CTO (TO ^ffc TO Wt I

^SW CTO5 «TO / 8J£ffspt C5BF <TO / 

^5W *8 TfflH C5BF — ^ <TOl
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<t i nenj c^w cn rw nenes; ^®tn xt3*#n ?rft® wt. n~s# win
cnw *Hfte ^ij^ir n>ro s

(ns) v® pns s ft3w s : csfl^SR s

(n) ^n-cw-^sn-cw s fw#i % % s

s» i V « ‘n’ ueri nem Rtwtr "mm w s

V **'

ns i cn wi^fsmirm pws ^stn $w ^tens ne?r ns i wt srctr^r i

n i ffiiR ^*rten pns t®tln 4nsfi> n i ssnenw# pw cnipfc
^i

M i Tipi'S pcn>n (.bl^n^n 'ilnnH ft^n n>cn “41 ffnn^i

n i pensn *sn# Ine'tn ntf ^ n i wlw s®tcnn *nn»rc?ijt
^ Wtl

«i pensn *1% wm 4nsfi5 ^ «i fapr^f «nfi

°i i %5 cn Ws$ cront ^ns, ^tn ^Jwsn^j araw s 

(ns) 1nw3. 4nsfi> tw# pns’ i

v i 1feps#t w ^ « ^f1%ct cw f^% w i

(ns) to pns 

(*0 S5i^^nfj% pns 

(*0 sulk $w

(n) mne*tn w! nsRpns^llin tnwjm i

264



THE SCORING KEY AND STRUCTURE OF FINAL TEST

Group - A

SI. No. Marks Question

1)

1. 1 Knowledge

2. 1 ss

3. 1 SS

4. 1 ss

5. 1 ss

6. 1 >S

7. 1 Understanding
8. 1 Knowlkedge
9. 1 ss

10. 1 Understanding
11. 1 ss

12. 1 Knowledge
13. 1 ss

14. 1 ss

1. 1 Knowledge
2. 1 ss

3. 1 ss

4. 1 Understanding
5. 1 Knowledge
6. 1 Understanding
7. 1 Knowledge
8. 1 ss

9. 1 Understanding
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3)

1.

2.

3.

4.

5.

6.

4)

1.

2.

3.

5)

1.

2.

3.

6)

1.

2.

3.

4.

5.

6.

7)

1.
2.

8)
1.

Knowledge
Application

Understanding

Knowledge
Understanding

Knowledge

Understanding

Understanding

Application

Application

Skill

2
2
2
2
2
2

2
2
2

1

1
1

lir
i-f

1T

1-f

2
2

3
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SI No.

1)

1.

2.

3.

4.

5.

2)

1.

2.

3.

4.

5.

3)

1.

2.

1.

2.

5)

1.

2.

Group - B

Marks

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

Question

Knowledge

Understanding

Knowledge

Understanding

Understanding

Application

Understanding

*9

9»
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6)

Knowledge1.

2.

3.

4.

5.

2 
2

2 Understanding

2 Knowledge

7)
1. 3 Application

8)

1. 1 Skill
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APPENDIX - G

SCORING KEY OF FINAL TEST
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THE SCORING KEY OF THE ACHIEVEMENT TEST
UNIT (I) PREPARATION & STUDY OF SIMPLE PROPERTIES OF GASES 
LIKE HYDROGEN, OXYGEN AND CARBON-DI-OXIDE (II) MAGNETS

CLASS VIII

v twfn

bi (i) ’tetPiiPf 'Q 1

(*) W?J I

(«) fwt 'G ^ i

(s) wr i

(a) i

O) i

(H) ^-^tWI 

(v) Tflftej ^rarfijs fcvis <res i 

(&) ’jpifta <#tPr?rm *rferpmp#i 

(bo) msji 

(bb) i

(b*) *&mtforrai

(b'fi) I^WBR I 

(bs) cmf^irm

(» (*)

(*) f^^JI («0 m
(«) ^5J (v)

(8) 3f5J (&)
(«)

«i (b) «iitef«fica s^m epical W\m
&m ^<m m (240°C) kcio3 ws fefe o2 fcvur ^cai 
I^Rrnr Mn02-<r <?m <jprraft^ *ri^H *rd *ni Mn02 kcio3-4<t 
Rcilt'sHfc'P W§ "STtSF I
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(*) mp to tow ,mR-tofto*isr to i Rififa Rto
mt-iwi m rri gm ^*tw h2-^<* rw mp o2 to ctcs to i to 
r’nTO' tow pN rsr mm site* i to h2 *nrpr «toto ri-TO 
toRi om*\y$ rnitog rmi p i

(®) m? h2so4 tomsi m? h2so4 ^ mpr tom wrrr
^ICW R1T> H2S04 git wtfgc TO TO *rt^5 P h2so4 tol{l® TO 
so4 toito. g$ cw totsiosR to si^to rrr ms h2so4 wr
imt p Rtl

(s) rwir ^wm it i^sito irg, irn s wttoR, stifiRR, toir,
2ffi% toeWR to etot pcs to i ggi <totci to emp pm ww
w^fs ICRI

(<t) TOR It CaC03-<£R Rs?°RC*f H2S04 WCR «Wct C02 pRQ ®m- 
rtoi mto Tor RtRcii $*n ivfa gmm iTOrrr rirwcBi ^to *tr®Rt 
^IW! RC® Rtl I RCR CaC03 TO toRC®! Rs7°s>lC*f toC® TO Rt fifNlffc
m to mi i co2to ^prr pr p i

(®) ^to tRffife ^wti cro ir m srem^r to co2 mro ®icr mw
®ir C02-C^ CTO ItmlCRI TOT ws iR^f® TO to «! $Wf 

TOI* ^ST | ®IR TO*!% ^Pf C02 TO toR C02-^ Rfl«!® P I ^ toR C02 
iicp w Rim, to iicri cro toi* c#f to, to wr to ri i to!, 
to-toR’it to iir’ icr i (tom co2w iir icr) i

>1 TOI s

<r itRitom topn cro to it torn rcr ®i%«r ^ p m c^r to c^ 
^tot^R P, CRt, atolw TO*I rnR I ^OSjlWR RRwto^ RW RlR toR
oifRR w tornm r'IIr '®to® rtwr p i h2s
C^5 H2 'SfRRtlm® ^pi S-^Q Rflims P I ^<1R H2S-^^T WRR 1 

toR*! %

i'i) (R 8iton (Rp to m tom rw ^tetusR p5 p m <?fr to c^ 
tora wnto p, tom*! i

(*) ^ tomR OtlRR-^R RW ^totWR ~w R'flR AtalOSM (3Tsto (HBr) 
^mM.\ ®iIrr-^r tomR mtoi

^i m^j s

(i) <r Rm< «fw to, m^j ’im< wi i
(*) crsr, to, ^irw, wt, s^\ ®oir <flto mg *biri
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(i) m w ^ ^ toti
(*) CWI, ^!%0§R — ^<F# WWfW ^l

«l WIR ^|W S

(b) <rpmrf^ wr w <?m c*JH c«tw ^fatr w tot fcvfa
^stcsR ’f^tsi'Qt% 9tm — ^ wmB w

TOTI

(\) ^ c#f y(R&i\

O) s w c*i#^ ®n<rit?5 grot ^ j^rsh ^ H2so4
crot mwps ^Rcaicen 5?, ^ ct#<p ^ftfa c^pwm (gsmfes
<#*^5 I WI 3TOBI 3?JJT <Ffffa 3?1

8 i >IWRH ^stcefiR %

('i) tof *i?Pii*tof§r Wgmm wfc (^ tost ^Rojioew 9mtti ’t^m
^p 3B0 ^fc^leerc i *ttqm ^jMsro tot i

(*) WWfs to Tfe |

(«) ^t to# csfro c^twfi^ irot nmn h2 ^trm wm wi Tgrom ^*1% ctot
?$ ^ i ctot l^fert ^n i

$ I (i) TOT

(*) *m5ntTOm;

(«)

'is I fr) TORT ffiw (TO) ^G?I'(.®H <IIPF ^Hf *FTOT CaO frolics
^?r *rm to# ifito TOim Wt* ^sr i CaO + h2 = Ca + h2o

(\) wtm ^mraRj TOfarc&<T tot ^ sj^jwtfro l^femi
q#H5^TOi$s l CaC03 + 2Hd = Cad2 + C02 + H20

('a) TOfcHsf^srari^ *j< ^rmwtw tom wtTOTfcm 1wt toh totot 
«m3H S’^'el'olW TOT^ *W?PI W! WlfTO

^sr i 4<T\ TO#-wttr'5mf^5 froifs's ^jcsr ^1M TO# TOT (C) to<t i 
2Mg + C02 = 2MgO + C

(8) to*ttotop ^toR ^ijmwfe tot, <m^r ^r?pti-^-
'BfsriijB soft ^sr i ^trtTiw to 1%^® to^st ^n«if^94 ^sufc
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33i mm %r #f^srm wt crot 33t 3*3 3t ^ 3t*3i

(O (i) ^ 'tjHercsra 3*3 to co2 ‘m wmt 33*3 33*3 3®i3j >rm ^rt^i$p?rm 
3to& ^333 33 1 wr ctm 3*3 313 i 
S + 02 = S02 ; S02 + H20 = H2S03

(3) to 4<r 3**11 co2 ’em mm 33m, wim 3jito3T3 3to5 mm
3Ilm1>I3l3mf3;to*3*& *lto5 33, WT cmt §3W<3 <£1313 ^ 33 I 
Ca(OH)2 + C02 = CaC03 + H20

(^) « ®tfro 9trR?r?T tomm mt*m$s mmrn mm # 3^ 331 3fet*®R
mm 331 h2 + ci2 = 2HC1

(H) (i) >f*5f mtosf*33 fitot ^ ^*13 331 ^ 3T|fS3

mm u^vb 353 wtto ^tsr 33, 3! %i Pfl&ww mm 3*31 
*03:51*3 mta?3 *3*3 mjtto ^333 ^gp[- m%w3*3 mrtto ^emtw 
3*mI CW, TOPP13-TOT 3*5f 02-43 S02 (mtto 'BFsritjB) ^333
33 1 so2 mm 3*s mmtogm mto 3*3 i h2o + so2 =
h2so3

(3) m tom sitorn >Ffw wm (ammttofss *31*3 >pirmf*3<i
mto*f *3*3 c*f!to m 'Q 3rt3 wf^-mwftpm gmmto tomra 

mm *to wto >t3 3m ^333 3*3 mtosm mtom 35*31 «*$ sOmm 
>rtM3 mustf mm 1 sttorm mgwmg 3tmr mtomto *3*3 3133
m3k mm to 3331 ^t#g 3m §333 331

6C02 + 12H20 —^ C6H1206 + 6H20 + 602 

(3133 Qm) GPicaito 0t*3tm)
5^-
3Wt^5)

3-fwN

(3) cron 31 (3) 33J

(3) v5TS2(3o3 (3) >mj

(3) 3ft3#t 3*3 (3) tot

(3) 13<#5 *333 ^1% 33 (3) ft3Jt

(«) ^S3 5 Tff%3 C33 — ^ 31*3 («) ft3Tf
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® I (p) pf^-pCPiT PP<J ^Sf—

i'i) -#f pr cppcp wrp mips vtm m fas ®1%v3P3, ^snait pwnp
3Si

O) sft mips prps PP-PvPt P®1lP ^ i 

(*|) ^pf5 W-fWCP CPR CPpl P^<T (C^SRS 9ftft<) ^ti^ OPpft; <$ PP
pp pi<pg pa i pip#p # psp p£ i

(i) cppm PKg ^pfikp mrcri mp^m wf £ cppp TOsa fastened
tppft® cpr ^i% ps wpfp ^i% ipt cw —
t§mPP(P CPpP P®f<I CPR 2f|^ Pt^ WRM tSf 8ffCS wt%«f OTP m°s
^ otp pa i >$$s\r pp# ^ P^tfi p? <iipf®

i

(p) 4*r 1p#® otp ’IP'Ppp ^ft^«t pot, wjp cppti ^ ^ 1p#® otpcp 
w-^otp otp pip^ pot i pip; pp ps, ^4cm prp piotp ip i

pRw b^P F^OT

i 1 •f0i4 i^wp wtftfap pipot i 1 Sfl^l'ap ^C4"fJ CPR {hR%
'POTI *m pi

PI £^JOTP ^ OTP POT ^ PI C^l W<m

4P PPPtPS £PPP ^ sm csra5 p^c® *itc?n
mpp ^ii

® 1 ^fasf ^otp &tw? *|fa 4P&t ® 1 CPR*!^5 Pp5'®H
%fP ROTJ PSftP P ^pt m pi

ppwt m\

8 1 §pcpp ctrw w§M\ 8 ! siifi%^ pi4p c5l w iifii

eftw *rm«f wliw *tm«f

> 1 ot *m< £W PP P!f% pa 1 i 1 CT Prt< fW PP Pff§ P1

PI CPR, CPlpI, faP^r, CPtP^I *1 ^tP, CPP, Pt^, Pl^ ^5J#I

® 1 CFfW PTfsfOT f% ]jPOT <#pa « 1 jj^i'cp <>ff^c{® pp pn Pi
PP Pll

8 1 cSiPP PPCsfr PP 8 1 ®icb1^p pp^ p^aip pp pi i
<i)P-<£lpf!; CPjT> £^<<P I

a I 0$) £ttfi®P

(*l) wiwf
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fcl ^ «r
b — «

^ — b

a> — ^
8 — a
a — 8

hi ii #3# w-ps m wrsm ww* 9fi^#T JUfsj ^ mm to
tot ^rfH -s]*| ^ ^st?r i p^ ctoq ^to ^ of^sj <p3t ^ i
pm «rsf ^r — orf pm wra5 "5Rj ^rf pm #3<t ewe® toto 

mx tot cw? ^stito ^ i to tot ^ cwt — 
toto mt torf pm ^tttot p^-w at *i»rRPT?r #wrft erf #3<t 
to *£RR IffPift erf tot to ^ a*e<t % «J1W I ^5f%, ^rf f« 
w® ^ma ^tams (wtw *to) 'epj^Pi^ to #*ta mm w& ^ to 
mm #rca to — cpt atea ca# ^r% cat?m ismt-stm mm
m&\

$ i ^rf pa* wtme<® *(fa% #^a cwa to e^ *Pttana #3a-atoi erf 
catwt %sa to mx tomtit erf #*teaa to ^r a*ca ate® t m atat catart 
ata — *mtata #wrft erf w totatot erf 1aato> 5^1 
tot ewa ates; to eaet ^a to fatoa tort# to i

«i ^rf a\s sttfto® paca ^snateaa aest ftaft aea 3a ?ncs ^rf rf pa 
*mtate® watea #tet ttor wm^m ataei cpt ata, -^1% 1tot msm 
pa *rw ataet caw aea, to. *t°rtat#3 to toiaa ajt&aa aac^i

81 rfa to cata c5lw ■‘to to aWM ^-pcaa smea «& c&tw *ttoa aea 
^rmi^j csfaa to £tat*t -smr i ^sa c’tMtef awt (#iwtea) c=ttaa am 
tosfte^ feitl cw mx Tff^p«t caatea ^p*r«tea ata c*f#ta am 

^wri ctm pt ^?i i
^irf tot^a tof f-pm 3 m 'f-to^ 

caw to to pe^ ^ct^ ^ i 'to 2Wei ara w, to%
^cto ^rf to# p^i

V| b I TO-p^;

^ I p4;

a | CFTW 9{ifK< ^-pm Wto
81 wr ‘sj'ip^sto top i

(«rf weto tom #3a 3 to'f CT<P to'T Wa ^f)

275



«i 'b i ^ c*ic*i — TO^-^TOiftTO m to* to, to l w to i

8| >| ^ Tf^Bt tol 1.5 TOI ^ft^H to, TO *pat TO toi

* i ^ to to t%ro l to i &mn to to rpt to toi

®i *rc«Bt to i to i to to*i <fto 1.5, TrfsRTO #r m,
^iro *pt to toi

^ i ^ siTO c?m ^ 1%to .5 to i <m to torot to to ^pf to -to i 
to (to TO — (i)TO w^i 1%to (1% ^ic?) .5, to towt to c*# l TO i 
(*) TO I

H I

v |

i I ^ TOt ^TNJt M3 1.5 TO TO I TO $TO*t to ^ TO I

* i ^ ^rm fto TOjt ^ro, TOrm^^ sitom to«t ^tot, 1.5 to i torot 
to TO *3M TOI

^ TOc^T, CTO TO
^ 3#^ ^ %

W $>(#&« tofros to i ~~

(*0 f^to wt* ^ ^t°si?m toi to 2.5 to 
(*n) ‘TOtst to i _

TO <£Rl TO to f% (TfTOT TO^ ^f*Ik TOSJ TOW! OTO TO TO

*$3\ 3 TO TOI

*r — fwt^t

vs I (<j>) 4<|# (TO, TO 1 TO, ^ to 2 TO I

(*l) # TOT?f TOJ ^ C&tW TOTO to1*! TOM .5 TO I
^ TO*t TO TO 1%#® OTTO TOJ TO^ to1*! TO 1.5 TO I ^’^S5 

toM <jsit 2 TOI

si (^) ct cro to# to l, *c?t to l, to# to 1.5, m$ to 
2 TOI

(*D OT CTO #t to 1, TOC? to 2 TOI

HI CT CTO TO# to 1.5 TOI # to 2.5 to# to ^ TOI
VI 8 1 OT CTO TO# fe to TO^ gTO>K OTRF ^ TO51 CTO TO OT^I

toros TOrP^to cwton « fro#?r cwto*t to, ^to 
1.5 I <JjSIt TOt TOI
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APPENDIX - H

OBJECTIVES OF ENTRY LEVEL TEST-SCORES 
& FINAL TEST SCORES
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Table 1 — Shows the correspondence between an entry level objective 
and the test items.

Entry level 
objectives

1

2

3

4

5
6

7

8
9

10 
11 

12

13

14

15

16

No. of 
test-items

1

1

1
1

1
1
1

1
1
1

1
1

1
1
1
1
1

1

1

1
1

1

1
1

1
1
1
1

Type of questions

M. C. Type 

T. F. Type 

S. A. Type 

S. A. Type 

M. C. Type

Matching Type

S. A. Type
T. F. Type

9 i

M. C. Type

99

Matching Type 
M. C. Type

99

T. F. Type

S. A. Type

99

T. F. Type 
Comparison Type

M. C. Type

T. F. Type 

Matching Type 

Comparison Type 

Matching Type
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17 1 S. A. Type

1 Matching Type
18 1 T. F. Type

1 S. A. Type
19 1 Comparison Type
20 1 T. F. Type

1 Matching Type
21 1 S. A. Type

1 T. F. Type
1
1 M. C. Type

22 1 T. F. Type
23 1 S. A. Type

1 >5

1 T. F. Type
1 M. C. Type

24 1 T. F. Type
1 M. C. Type
1 Matching Type

25 1 S. A. Type
1 T. F. Type
1 S. A. Type
1 T. F. Type

26 1 M. C. Type

27 1 M. C. Type
1 Matching Type
1 Comparison Type

28. 1 T. F. Type
1 Matching Type

M. C. Type = Multiple choice Type 
T. F. Type = True False Type 

S. A. Type = Short Answer Type
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Table II — Shows the correspondence between a terminal objective & the 
test items.

Terminal
objectives

No. of 
test-items

Type of questions

1 1 M. C.

2 1 M. C
3 1 T. F.

1 S. A.
4 1 M. C
5 1 M. C
6 1 T. F.

1 S. A.
7 1 M. C
8 1 M. C
9 1 S. A.
10 1 S. A.
11 1 S. A.
12 1 M. C
13 1 S. A.

1 S. A.
14. 1 M. C

1 S. A.
15 1 Comparison
16 1 T. F.

1 Completion Type

17 1 S. A.
1 T. F.

1 Completion Type



20

21

22

23

24

25

26

27

28

29

30

31

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Comparison 

T. F.

M. C.

S. A.

T. F.

T. F.

T. F.

S. A.

S. A. Type 

Comparison 

Comparison

T. F.

M. C.

Analogy 

M. C.

S. A. Type 

S. A. Type 

M. C.

S. A. Type 

Recall Type 

Recall Type 

Analogy 

Comparison 

Comparison 

Matching 

M. C. 

Analogy 

Matching 

M. C.
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32

33

34

35

36

37

38

39

40

41

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Matching 

T. F.

Matching 

T. F.

M. C.

T. F.

Matching 

T. F.

M. C.

(Recall Type 

Recall Type 

S. A. Type 

T. F.

S. A. Type 

Matching 

S. A. Type

S. A. IVpe = Short Answer Type 
M. C. Type = Multiple Choice Type 

T. F. Type = True-False Type.
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APPENDIX - I

ENTRY LEVEL TEST SCORES &
FINAL TEST SCORES IN DERIVED FORM (T-SCORE)
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Entry Level Test Scores Final Test Scores

Code Raw T Code Raw T
No. Score Score No. Score Score

1 69 64 1 73 68
2 68 63 2 68 65

3 49 49 3 43 48
4 54 53 4 58 58
5 64 60 5 74 69
6 53 52 6 63 62
7 73 67 7 67 64

8 67 63 8 73 68
9 59 57 9 75 70

10 60 58 10 56 57
11 70 65 11 68 65
12 69 64 12 69 66
13 54 53 13 48 52
14 74 68 14 70 66
15 58 56 15 70 66
16 65 61 16 65 63
17 56 55 17 69 66
18 63 60 18 64 62
19 53 52 19 46 50
20 61 58 20 53 55
21 66 62 21 62 61
22 64 60 22 76 70
23 59 57 23 52 54

24 64 60 24 51 54
25 72 66 25 57 58

26 46 47 26 38 45
27 55 54 27 43 48
28 64 60 28 60 60

29 47 52 29 39 46
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Code
No.

30
31
32

33
34
35
36
37
38

39
40

41
42

43
44

45

46
47

48

49
50

51
52

53
54

55
56
57
58
59

T
Scoi

52
56

51
57
54

64

66
58

38
66
58

42

51
54
60

59
68

68

58

60
60
34

38
42

46
34

46
38
41
57

Raw T Code Raw
Score Score No. Score

53 52 30 48

67 63 31 54

57 55 32 47

64 60 33 56
68 63 34 52
38 41 35 66
72 66 36 70
70 65 37 58
36 40 38 28
63 60 39 70
57 55 40 58
62 59 41 34

63 60 42 47
57 55 43 51
63 60 44 60
62 59 45 59

70 65 46 72
62 59 47 72

71 66 48 58

67 63 49 60
60 58 50 61
49 49 51 21
59 57 52 28
45 47 53 33
46 47 54 40

58 56 55 22
47 52 56 39
35 39 57 28
54 53 58 32
48 49 59 56
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Code
No.

60

61
62

63
64
65

66

67
68

69
70
71

72

73
74
75
76

77
78
79
80
81
82

83
84
85
86
87

88

89

T
Scoi

56
44

56

43

46
48

47

47
47

35

32
36

42

46
38
41
36
42
44

40

43
38
44
34

39
41
47
40

42

31

Raw T Code Raw
Score Score No. Score

30 36 60 54

39 42 61 36

42 44 62 54
48 49 63 35
46 47 64 40
55 54 65 43
58 56 66 41

38 41 67 41
55 54 68 41
33 38 69 23
48 49 70 19
53 52 71 25

39 42 72 33
40 43 73 40
31 36 74 27
38 41 75 • 32
30 36 76 34
48 49 77 34
36 40 78 37
37 41 79 30
40 43 80 35
52 52 81 28
36 40 82 36
27 33 83 21

39 42 84 29
33 38 85 32
52 52 86 42
40 43 87 31

40 43 88 33

39 42 89 17

286



Code
No.

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

T
Scoi

36

45

52

49

46

39

34

42

38

52

40

39

46

58

46

52

50

44

43

42

53

48

45

54

44

53

47

44

44

43

Raw T Code Raw
Score Score No. Score

35 39 90 24

32 37 91 38

40 43 92 48

39 42 93 44

32 37 94 39

28 34 95 29

27 33 96 22

25 32 97 33
22 30 98 27

56 55 99 49

29 35 100 31

26 33 101 29

31 36 102 39

49 49 103 58

34 38 104 40

53 52 105 49

54 53 106 45

28 34 107 37

46 47 108 35

35 39 109 34

55 54 110 50

48 49 111 43

40 43 112 38

47 52 113 51

50 50 114 36

53 52 115 50

46 47 116 42

37 41 117 37

31 36 118 37

38 41 119 35

28 34 120 34
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The School (One) : H.R.V.M.
Control Group

Code No. For Bovs Code No. For Girls

31 32 33 44 45 46
34 35 36 47 48 49
37 38 39 50 51 52
40 41 42 53 54 55
43 58 60 56 57 59

Experimental Group
Code No. For Bovs Code No. For Girls

7 8 12 1 2 3
14 15 16 4 5 6
17 18 20 9 10 11
21 23 24 13 19 22
25 27 28 26 29 30

The School (Two) : H.M.H.S. 
Control Group

Code No. For Bovs Code No. For Girls

61 62 65 63 64 69
66 67 68 73 74 75
70 71 72 76 78 79
77 81 82 80 83 84
85 86 89 87 88 90

Experimental Group
Code No. For Bovs Code No. For Girls

93 94 99 91 92 95
103 104 105 96 97 98
106 108 109 100 101 102
110 113 117 107 111 112
118 119 120 114 115 116
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