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1.1 INTRODUCTION

Concept is not a direct knowledge obtained through the senses but is a product
of interactive process of senses feeling with the past experiences. Concepts are

developed through the analysis of the generalized element of different experiences.

Cognitive content can be analyzed into Truth, Concept and Rules.
Subjective conceptual clarity is most important. Conceptual learning is the
fundamental stone of higher education. If concept is wrong or not properly

understood does not lead to the proper way.

Subject teacher evaluates the scientific conceptual clarity of the students
according to the curriculum during the teaching process. Examination also measures
this, but its' in the limitation. It is necessary and also of interest to know the students'
conceptual understanding /clarity. Conceptual understanding is a base of science
education. Changes are very fast and in that Science & Technology has put the world

at the bank of reversal.

Reliable measure is the voice of this era. For this measurement needs
scientific tool. In the beginning of the 20™ century, construction of scientific
approached test has been started. Importance and requirement of valid tools is

undeniable.

Improvement in the examination system is one of the solutions in the
improvement of education process. Question paper is an important organ of the
examination body. Question paper improvement accelerates the improvement of
examination system. Item bank is necessary to construct the question paper

scientifically. Item bank is important in education as well as in its evaluation.



Carefully prepared and checked item bank helps in the fast preparation of highly

qualitative question paper and also leads students for learning.

In India, sixties of the 20" centuries - a fundamental change came in the
concept of educational measurement. Concept of evaluation was also started to
represent with the measurement. Examination is not the last point of the educational
process but is an element to give the direction towards the improvement in the
process of overall development through education. Then after objectivity has taken a
permanent place in the educational evaluation process. After this, in this field so
many researches have been done mainly related to scientific tool construction for

educational evaluation and improvement in the examination method.

Bloom' (1956), in the taxonomy of educational objectives in the cognitive
domain, proposed a hierarchy of cognitive skills development starting with knowing
and understanding facts and concepts, and moving to the ability to apply knowledge
and evaluate outcomes. The application of this hierarchy into schools led to concern
about the concentration of our education system on 'knowing' rather than higher order
skills such as 'applying'. This in turn influenced the introduction of educational
innovations such as the Nuffield Science Curriculum. One of the concerns, on both
sides of the Atlantic, is a reversal of this trend and a refocusing on practice rather

than application skills with the introduction of classroom computers.

According to Kemmis * (1 977) and his Colleagues - Educational software can

be classified into four educational paradigms.

¢ The instructional paradigm, which includes programmed learning and drill and

practice.

e The revelatory paradigm, in which the learner makes discoveries using

simulations.



e The conjectural paradigm, using the computer to build and evaluate models,
and

e The emancipatory paradigm, in which the computer is used as tool to
manipulate numbers or text or for information handling. So freeing the user to

concentrate on the learning experience.

These four paradigms can be clearly related to four conditions of learning,

which are together with their computer-based applications:

o Intellectual learning, which includes learning, practicing and testing rules or
concepts. (e.g. drill - and - practice programmes)

o Cognitive learning, which includes problem-solving using, previously learnt
rules. (e.g. adventure games and some simulations)

e Verbal (and, in the case of computers, visual) information learning, which
includes learning from hearing or reading (or seeing) about a subject (e.g.
demonstration programmes including some simulations)

e Motor skill learning, which includes developing and testing perceptual/motor

skills (e.g. arcade games).

Certain trends in research in the area of ET are clear when compared to the
work reported in earlier surveys. There are more studies in this area. Partly, this
could be due to the general increase in research in education, but it could also be

reflective of the importance being given to the area, especially to communication

technology.

Level-wise most of the studies are addressed to the secondary level. The
faculty of the departments of education of the universities is drawn from those

holding degrees in education, which have been prerequisites for teaching at the



i
secondary level. Aspirants for a Ph.D. degree look forward to working in Teacher

Education colleges and prefer working in areas relevant to secondary education.
Though primary education is a crucial area, those working in teacher training schools
do not have the basic training in research. As the numbers and the problems in
education are most numerous at this stage, greater attention should be paid to the
application of ET at primary level. This emphasis already has expression in a greater
use of radio and television in primary schools but the impact of Computer Aided
Instruction should be studied, also its management and other use needs to be studied

continuously.’

It is interesting to note that through Computer Assisted Instruction is a virgin
field, it could lure only three researchers. Looking at the trends the entire world over,
it is expected that Indian researchers would go into Computer Education more
enthusiastically. One can only hope that this fertile field will not go unnoticed and

many more studies would be taken up in this area.

By keeping in view, all the above aspects and criteria, the investigator decided
to work for the primary education. As seventh grade's curriculum as been
implemented from the scholastic year 99-2000, also the investigator her self is a

student of Science subject, she selected the class seven science for the work.

Selection criteria for the item-bank was to make teacher and students ready to
adopt the modern technology in easier way for their day to day work and to achieve

their ultimate goal of better teaching — learning.

1.2 STATEMENT OF THE PROBLEM
~

The statement of the problem, either in question form or as a declarative

statement, the attempt should focus on a stated goal to give direction to the research



process. It must be limited enough in scope to make a definite conclusion possible.
It is desirable that the problem selected be formulated simply and clearly. It is
important to write the research problem, in clear, non-technical language, avoiding

jargon and try to stimulate the reader's interest.

The below given statement is the selected problem.

"Construction of concept based Computerised Item-bank for Seventh grade
Science and Development of Computer Programme for the Application of Item-
bank"

1.3 IMPORTANCE OF THE STUDY

The impact of Science and Technology is visible everywhere. Science has
influenced every aspect of man's existence - vocational, social, economic, political
and cultural. Science is intimately related to the means of production and means of
communication, including transport. In turn, it influences the public both as a
consumer and as a citizen. In such situations it is essential to understand science.
Today, an understanding of science is useful to live successfully. But, for gainful
employment in the fields of science and technology, it is essential to acquire
specialized knowledge in science. In other words, it can be said that to understand
one's environment and to become a partner in the growth of science and technology,
it is essential to acquire specialised knowledge of science. Hopefully, it will make a
person scientifically literate citizen who can live efficiently and can take proper

decision.

Science is different from other forms of knowledge because it has to meet
reality tests, that is, ideas have to correspond to our perceived reality of the world.
This characteristic has given a chance to science to minimize subjective opinions and

to establish objectivity and rationality. Science establishes its objectivity through



observation, experimentation, and formulation of hypotheses and their testing and
then by drawing relevant inferences. It follows from this description that scientific
beliefs are essentially independent of cultural and geographical factors. A scientific
statement can be checked by experiment by anybody, anywhere in the world. You
can make such checks. It is open to further experimentation, and in the light of new
evidence it may be modified and changed. Hence, scientific concepts are generated
by the workers going through the processes of science. Scientific concepts are

developed while conducting laboratory work and field study. 4

This can be schematically explained as follows:
Process > Concept — Process — Concept — Process
These processes build a body of scientific knowledge and it continues to search
the unknown.

Thus, science is a self-renewing, self-correcting and self-generating process.’

Facts become meaningful, and the awareness of facts ultimately becomes
productive, when they are perceived within the structure of basic concepts. We may
modify George Gaylord Simpson's definition of science slightly; Science is the
exploration of the material universe for the purpose of seeking orderly explanations
that must be testable. The products of science - which are its orderly explanations
and the technology that results from the particular application of them - are the results
of certain processes. The processes comprise, first, the observation and examination
of data, including experimentation; second, the formulation of explanations by means
of inventing hypotheses and stating theories; and third, the testing of all this, the
explanations, leads inevitably to other explorations and still other explanations.

There are ends in science, but there is no end to science itself.®

It was envisaged in the Sixth Plan itself that modern technology should be used

extensively to extend education to all sectors of society as well as to improve the

7



quality of education in a shorter frame of time than would have been necessary with

approaches known and adopted in the past.’

The commitment of the country to use the technology is thus expressed in the
National Policy on Education, 1986:

- Modern communication technologies have the potential to bypass several
stages and sequences in the process of development encountered in earlier decades.
Both the constraints of time and distance at once become manageable. In order to
avoid structural dualism, modern educational technology must reach out the most
distant areas and the most deprived sections of beneficiaries simultaneously with the
areas of comparative affluence and ready availability - Academicians take a broader

view of 'Educational Technology' (ET) than technology in the use of education.

Education still needs to take full advantage of modern technologies. Modern
formal education became a reality for the common man with the adoption of the most

important of all technologies.

Since education involves a very large number of human beings and directs the
lives of all, it is necessary that new approaches be adopted with full understanding

and care. Research, thus, needs to be an integral part of all programmes of ET.

Technology, by itself, cannot solve the problems of extension and needed
improvement in education. Human variables are extremely important, both in the use
of technology and as affected by its use. A continued watch is needed. Evaluation is
an important component of educational technology in its broader meaning. It is
expected that future research surveys would have a great deal more to report in this

area.



The proposed study will give this benefit to the teachers and student. The study
is the combination of education and technology. The programme, which will be
developed, will be helpful to teacher in evaluating the students in their curriculum; to
students in drilling and revision of the syllabus. Also, it will give a rich bank of

items.

So, in view of the today's need, education must be associated with the use of
technology. This technology must help teachers as well students to make easy their

daily practices.

1.4 MAJOR OBJECTIVES OF THE STUDY

Most important aspect of planning a research-based educational product is the
statement of the specific objectives to be achieved by the product. Objectives
provide the best basis for developing an instructional program, since the program can

be field-tested and revised until it meets its objectives.

Objectives pertain to the study under report are given below.

For seventh grade science -
e To construct Concept based computerized item-bank.
¢ To develop a computer programme for the application of computerised item-
bank like-
e To prepare a qualitative question-paper.
e To take a computer based science test such that students can get their
score.
e To make a quiz.

e To practice and drill for the subject.



1.5 DEFINITION OF THE TERMS USED

It is important to define all unusual terms that could be misinterpreted. This
definition helps to establish the frame of reference with which the researcher

approaches the problem.

The following terms require precise definition.

Science: It has been defined in different ways by different authors. One of the

definitions, among all-

"It is an endless process of observation, exploration and acquision through

empirical and conceptual means".

Science is defined as:" systematic knowledge of natural or physical
phenomena; truth ascertained by observation, experiment, and introduction. Ordered
arrangement of facts known under classes or heads; theoretical knowledge as
distinguished from practical. Knowledge of principles and rules of invention,

construction, mechanism, etc. as distinguished from art."®

Concept: A concept is an idea generalized from particular and relevant

experiences and is called the product of Science.

In brief definition, a concept is a mental structure; it is a grouping of the
common elements or attributes shared by certain objects and events. Once a concept
is attained, economy in future learning is also attained. For by engaging in the
processes of concept formation, the learner is active in selecting the essential

attributes of the complete event. And the learner is enabled to predict an entire

10



sequence of events, or an entire set of characteristics or properties, from a small
number of cues or signs. Thus, fuzz of mold on a piece of fruit or on moist bread is a

cue signalizing an entire event.’

Defined in other words, a concept is a network of inferences stemming from
observation of objects and events, and resulting in the selection of common elements,
or like attributes, among the objects and events under observation. Identifying and
organizing the common, or like, attributes results in a significant category or
grouping. That significant category is a concept. A concept is practical and useful

because the perception of a small number of attributes, cues, or signals.

Operational Defination of Science Concept:

In the present study, Science concept I the competencies which are excepted to be

achieved by the students of Class VII under the syllabus of Class VII Science.

Item-bank: A bank developed by the formation of so many items.

Computerised Item-Bank: A bank developed by the formation of so many items,

which has been used by developing a computer programme.

1.6 SCOPE AND LIMITATIONS OF THE STUDY

Limitations are those conditions beyond the control of researcher, which may
place restrictions on the conclusions of the study and their application to other

situations. In other words, we can say that they set the boundaries of our study.

Limitations for this study are listed below.

1. This study is limited to Gujarati medium only.

11



_1.7 ORGANISATION OF THE REMAINDER OF THE REPORT

After having identified a specific project that appears to be satisfactory, the
student should outline a research plan is as much detail as possible.

The tentative research plan should contain the sections such as: introduction
and problem description, statement of the objectives or hypotheses, listing of possible
tests or measures to be used in the study, description of the proposed sample, research
design, a chronological 'description of the procedures to be used in carrying out the

project and plans for carrying out analysis of data to be collected.

An important advantage of a research plan is that it bdmpels one to state all
one's ideas in written form so that they can be evaluated and improved upon by the
researcher and others. Even a simple research project contains many elements, and it
is easy to overlook some of them unless they are all written down in a systematic

manncr.

To make research plan simple, to avoid many errors and miscalculations, it is
imperative that before writing a research project the investigator must have a design
for writing the chapters of the study. Mostly all research articles are organised in
essentially the same manner. Theses and dissertations follow this same organizational

pattern.. Some variations are found in the requirements of different universities.

The investigator had the following pattern for the remainder of the chapters of

her research.

Chapter two — 'Conceptual Framework' deals with the introduction of
Technology- especially with computer and Internet. Also, it would give the

importance and use of item-bank, also computerised item-bank.

12



The third chapter reviews the important literature related to the study.
Previous research studies are abstracted, and significant writings of authorities in the
area under study are reviewed. This part of the research report has provided a
background for the development of the study, which is under report and brought the
investigator up to date. Since good research is based upon everything that is known
about a problem, this part of the report gives evidence of the investigator's knowledge
of the field. In this chapter the investigator has talked in detail about the relevant
literature and the previous theses related to her study and how has became beneficial

to her.

The fourth chapter explains the design of the study in detail. The size of the
samples and how they are selected, the sources and methods of gathering data, the
reliability of instrument constructed, and the statistical procedures used in the

analysis are carefully described.

The chapter five deals with the item-bank preparation. It describes the
selection of the concepts from the text and classification of them into the terms,
processes and definitions. Types of items, which have been constructed for each
concept belongs to the specific competencies of each learning area and finally the
shaping of the item-bank for all the learning areas. also It includes the presentation
and analysis of the data. This is the heart of the research report. Through textual
discussion and tabular devices, the data are critically analyzed and the reported.
Tables are used to clarify significant relationships. Proper tables are constructed and
titled relevantly so that they became self-explanatory. Textual discussion is used to
point out generalizations and significant interpretations, but no to restate the

information that they have presented.

13



The chapter six relates with the development of the computer programme for
computerised item-bank. The package used for the programme development is
introduced in detail with its important and application for the purpose. Also, the
manual - how to use the programme is explained in detail with the relevant steps.

Importance of the developed programmed in the education is also discussed.

The chapter seven consists of a summary. After a brief statement of the
problem and description of the procedures used in the investigation, the findings and
conclusions are presented. Findings are statements of factual information based upon

the data analysis. Conclusions are answers to the questions raised.

14
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2.1 FIVE GENERATIONS OF AIDS AND MEDIA

L. A good teacher, like a good mother, always uses real objects and real
experiences. But on these he has less control. Hence materials including symbols and
models like charts, maps, pictures, chalkboard, posters, came in as educational aids.
This generation requires no machines or electronic devices.

II.  The second-generation media include printed book, printed workbooks,
printed posters etc. This generation requires machines to produce them but one
produces, a learner does not need a machine to use them. A learner at his own pace
and time can use these media. The teacher can use them in the classroom and also
assign them for homework.

II. The third generation media include slides, phonograph recording, tape
recording, motion pictures (films), radio and television. Here, both in production and
reception (e.g. a transistor radio, TV tube) a machine or several machines are
involved. Based on advances in electrical and the communication function much
more efficiently than a human lecturer. They can also serve simultaneously a large
number of learners spread over in many faraway locations.

IV.  Mass media like radio and television in their fourth generation are
combined with other media to make possible an "University of the Air" and "Open
University", or an "Open School", or classrooms without walls. Combined with
books, postal system and particularly with telephone system they introduced some
form of "two-way communication™. The zenith of this generation was reached with
cable television on the one hand and satellite television on the other.

V. The fifth generation electronic technology, and now with the magic "chip".
Computer technology goes far beyond. Not only does it allow for audio-visual
stimulation or two-way communication, it actually performs most of the activities a
teacher can normally perform for a much larger number of students, with much more

efficiency than any human teacher is capable of.'

17



2.2 INTRODUCTION TO COMPUTERS

Let have a brief introduction of computer system.

2.2.1 Introduction

The first computer came into existence in the late 1940s. Rapid advances in
technology have changed the computer greatly over the past years. It has become
smaller, faster and more efficient. Today computers are used in research to carry
complicated calculations; in industries for intricate assembly and automatic testing of
finished goods. In simulation of real life events and thereby analysing large quantities
of data; in management through MIS and Decision Support Systems; in preparation
of statements of accounts and payrolls in business applications; in meteorology to
predict weather. In instrumentation and numerous other applications. These days
they are being used in almost every facet if everyday life. This trend has been greatly
facilitated with the advent of microcomputer or the microprocessor, as it is
commonly called. Small in size yet very powerful in processing capability,
microprocessors are being used in not only home appliances like washing machines
and cooking ranges but also in heavy industrial applications such as control panels of
Nuclear Power Reactors. BASIC, one of the many programming languages is

growing in popularity with the use of microcomputers.

2.2.2 Computer Architecture

A computer is an electronic device that processes data. It can record,
manipulate and retrieve data. It is a machine capable of carrying out a sequence of
logical and arithmetical operations, called for in a program. The basic functions of a
computer can be classified as:

a) Storing a set of instructions, namely the program that might include decision-
making instruction.

b) Storing data that included numbers and/or words for use by the program.

18



¢) Carrying out a set of instructions in a logical sequence.

d) Displaying on an output device or storing for future use on storage the results of

step (¢).

Broadly, computers can be classified into three categories viz., large systems,
mini computers and microcomputers. This classification of computers is not based on
any one criterion but on the collective effect of a number of parameters. These
parameters are the size of the memory, processing speed, the number of different
tasks that the computer can perform simultaneously and the variety and number of

peripheral devices supported by it.

2.2.3 Components of a Computer System

A computer system is basically made up of four hardware components: the
Central Processing Unit (CPU), the Input unit, the Output unit and the External
Storage unit. The input and output units are called peripheral devices and these
together with the CPU are called the Computer Hardware. The below figure shows
the general block schematic of a computer system. Its various components are dealt

with in the following sections.

Control Unit "
INPUT UNIT l
Card Recorder Arithmetic & Logic OUTPUT UNIT
CRT Unit (ALU) Line Printer
Magnetl'c Ta}pe N Plotters
Magnetic Disk CRT

|| Memory Unit
(Primary Storage)

“ External Storage "
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2.2.3.1 The Central Processing Unit:

The central processing unit (CPU) of the computer Conceptual
understanding is a base of science education. Changes are very fast and in that
Science & Technology has put the world at the bank of reversal computer is made up
of three components: the main storage, the processing unit and the control unit. The
CPU handles the internal control of the system, the processing of instructions, the
flow of information and the mutual linkages of the peripheral equipment connected to

the computer. In effect, CPU controls all the activities occurring in the system.

2.2.3.2  Arithmetic/Logic Unit:

The processing unit consists of two operating units: the arithmetic unit and
the logic unit. It is known by the combined name of arithmetic/logic unit (ALU).
One can think of the ALU as the computer's calculator; it performs many of the same
jobs for a computer that a pocket calculator performs for a person. ALU does the
mathematical functions of addition, subtraction, multiplication and division together
with the logical operations such as comparison. The logical operations from
evaluating a string of logical statements to doing simple operations like comparison

are done here.

The control unit controls the operation of ALU. It has to interact with the main
memory to perform its task. The operands for various mathematical operations are
brought here from the memory and the result is again stored in some memory
location. For performing the operations themselves, it has a set of registers that hold

the operands temporarily during execution.
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2233 Control Unit:
The control unit fetches instructions from the memory and executes
them. It controls the activities of the ALU and the flow of information between

input, output and the CPU.

The control unit operates in a fetch-execute cycle. Instructions are fetched
from the memory and executed one after another. No matter how complex the task a
computer is carrying out, the control unit is always fetching and executing

instructions, all the time.

The control unit oversees the movement of data back and forth between the
ALU and the main storage. It also supervises the movement of data between the
* ALU and the input/output. A number of registers like program counter, memory
address register, instruction register and memory buffer register aid in its task of

supervision,

The control unit resides in a processor that is driven by an electronic timing
circuit called the clock. The clock produces electrical impulses, a series of low and
high voltages, of frequencies 20 MHz or more. Normally, a fetch-execute cycle
requires more than one clock cycle9five-to-ten clock cycles are typical). These
clock-cycles or fetch-execute cycles are the basic commodities of computation. The
number of cycles required to execute an operation determine the speed as well as cost

of computation.

2.2.3.4 Main Memory:

It is also sometimes called core memory because in older computers main
memory was made up of a large number of tiny magnetic rings called cores. A
computer's main memory is divided into a number of individual memory locations,

each of which can hold a certain amount of data. Typically a memory location may
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store an 8,16,32 or more bit word. Each location has an address, which other parts of
the computer can use to refer to that location. One can think of main memory as a
series of lockers in a bank. Each locker has an address and a place to hold/store
things. With the help of the address, a particular locker can be accessed and its

contents 'handled'.

Main memory is random -access and very fast. The speed at which the
computer can obtain access to individual memory locations does not depend on the
order in which the locations are referred to. A series of locations can be accessed in
some random number just as rapidly as if they were accessed in order of increasing or

decreasing addresses.

Main memory is interfaced by Memory Address Register and Memory Buffer
Register. Memory Address Register holds the address of the program instruction and
Memory Buffer Register holds the data and instructions going back and forth from

memory.

2.2.3.5 Input Unit:
The input device provides a means of feeding instructions and data into the

computer. It accepts the user programs and the user programs and data in one of the
many specialised languages and converts it into the machine code suitable for use by
the computer. In this way, it provides a link between the outside world and the world
inside the computer. Popular input devices are Card Readers, Cathode Ray, Tubes,

Optical Scanners and Magnetic Ink Character Readers.

2.2.3.6 Output Unit:

The output unit provides the results of the computation to the user in a
format and language easily understood by him/her. In this way, it performs a

function that is opposite of the input unit.
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Popular output devices are Line Printers (hard copy output), Cathode Ray
Terminals (soft copy), X-Y plotters etc.

2.2.4 External Storage Unit

External memory or the auxiliary memory is required because of the limited
capacity of the main storage in the CPU. This part of the storage, since it stores large
amounts of data, is sometimes, called as Bulk storage. The external memory is used
for large permanent files such as those holding the accounts of a corporation.
Program libraries stored in auxiliary storage allow a person to use the computer

without having the need to write a program.

Magnetic Tape, Magnetic Disks, Paper Taps and Punched Cards are some of

the external storage devices.

Computers are surrounded by their jargon, much of which is not essential to
the level of understanding. The machine itself, with its various accessories, makes up
the hardware. The rules or commands for the computer to follow are the software,
written in one of a large number of programming languages. A set of commands is
called a program and kept in electronic or other forms either in the computer itself or
elsewhere. Programs can be printed out on paper, but untrained people cannot
understand them, because first they must learn the appropriate language. If we want
to use one of the programs to process information, we make sure that the program is
in the computer or at least accessible to it electronically. We then put in one way or
another, the information to be processed. Processing takes place very quickly, and
our processed information can then be stored or displayed, or both. The display is the
computers' output and can take a variety of forms, not all of them visual displays, as

we shall see.
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What does the computer actually do with coded information during
processing? The programs, converted into binary code and stored in one part of the
computer, act upon the information to be processed, which is coded and held in
another part of the computer ready for processing. We cannot see what is happening
in the circuits, but we can imagine switched changing from off to on and from on to
off. These changes represent complex changes in the patterns of states among all the
switches in the set of circuits being used. The patterns of states, in turn, represent

changes in the information coded into them.

The computer is immensely powerful as an information-processing machine,
better even than our brains in some respects. It remembers everything it is told and
works very quickly indeed: the most advanced models carry out as many as a

hundred million instructions per second (Ince, 1982).

2.3 COMPUTERS IN EDUCATION

The use of computer in education is bringing some exciting innovations to

education. The teachers are being helped by the computers in the following areas:

1. Classification of pupils: Computers are used to do classification of children
according to their abilities and evaluating their performance.

2. Preparing timetable: Computers are used in preparing timetable, schedules etc.

3. Allocation of learning resources: Computers are able to allocate learning
resources and materials according to individual needs and interests.

4. Maintenance of progress cards: Computers are able to maintain progress cards
and preserve them efficiently and confidentially.

5. Easy access: Computers are able to provide easy access to files of information for

reference and guidance.
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6. Direct interaction: Computers are used to provide direct interaction between
student and the subject matter to be analysed.

7. Tutorial and dialogue. Computers can play an efficient role of a tutor. It makes
the teacher in engaging students in tutorial work. There is tutorial interaction and
dialogue.

8. Immediate feedback: Computers are helpful to the teacher in providing
immediate feedback to students for carrying out better interaction and motivation.

9. Problem solving and creativity: Computers are usually used to develop problem

solving ability and creativity among the students,

24 THE NEW INFORMATION TECHNOLOGY

It is vital for us to arrive at some understanding of new information technology
and of what benefits it can bring to many fields, including education. We must bear
in mind, of course, Scriven's (1981) dictum that information is not education. Nor is
information necessarily knowledge, although knowledge is based on information.
Bell (1980) suggests that knowledge is 'an organised set of statements of facts or
ideas, presenting a reasoned judgment or an experimental result', and distinguishes

knowledge from news or entertainment, though all contain information.’

Institutions that produce or distribute information in some form are, however,
classed by Machlup® (1980) as belonging to the 'knowledge industry' sector.
Knowledge industries, producing and distributing knowledge and other information,
rather than goods and services, are increasing steadily their share of the national
product in Western countries, It is a fact that information is accumulating in many

fields at rates far exceeding a worker's capacity to absorb it.

New information technology is new technology applied to the creation,
storage, selection, transformation and distribution of many kinds.' That is more than

one line and does not say very much. We need a more comprehensive approach,
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which takes up more space and is, unfortunately, less suitable for casual use. The
definition adopted by UNESCO is 'the scientific, technological and engineering
disciplines and the management techniques used in information handling and
processing. Their applications; computers and their interaction with men and
machines. And associated social, economic and cultural matters'. Perhaps that says

too much and certainly it explains very little.

One-way of defining a new technology is to say what it can be used for, what
functions it can perform, and to describe the symbols, codes and languages that
support these functions. Another way is to survey the devices and systems that have

so far grown out of the technology.

2.5 TESTING TECHNOLOGY

Technology affects all aspects of testing: construction, administration, scoring,
and reporting and analysing test data. It can also improve the experience of taking a
test. Special purpose equipment can be used to score and to administer certain tests.
Computers can be used to provide easy access to files of items for inclusion in tests,
and administering tests by computer has many advantages. Use of computers to
tailor tests to the abilities of the examinees, makes testing much more efficient than
the conventional method but requires many complex steps. In some arenas,

computers are even providing interpretations of test results.

2.6 COMPUTER AIDS TO TEST CONSTRUCTION

An interactive computer with a large storage capacity can store a file of items
that might be used in preparing a test. A file of items, with some associated
characteristics, is called an item bank. Items may be coded by the topic they test the

level of difficulty, and perhaps the type of understanding required. Many textbooks
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now include a computer diskette for the instructor, containing test items.
Psychometric information may be stored for each item difficulty and discrimination.
More elaborate item analysis results may be stored for each item, including the
popularity of the various distracters. The statistical results should be adjusted to refer

to a standard distribution of ability.

Test construction involves matching a more or less detailed specification of
test content with an item bank. Specialized computer programs can facilitate the
matching process by offering options for each selection. Because a well-designed
test specification has a variety of requirements, the item bank has to be crossing
classified in various ways to satisfy the requirements. Baker (1 9 8 9) provides a

thorough treatment of the topic.

Some testing agencies sell computer diskettes containing practice tests that
examinees may use to prepare for the actual test, which may be conventionally

administered.

2.7 COMPUTER DELIVERY OF TESTS

A multiple-choice test can easily be adapted to computer presentation.
Typically, only one item, together with the various response alternatives, is presented
at a time on the computer screen. When the test-taker has selected an answer, the
choice is indicated in some way on the display screen; when the test-taker verifies
that the answer shown is the one desired, it is entered into the computer record. The
screen is cleared, and the next item appears. Which item is next presented depends
on the testing system. There are two different modes of computer-based testing:
computer-based ordinary testing (COT), in which all examinees receive the same
sequence of items, and computer-based adaptive testing (CAT)- also known as

tailored testing- in which the choice of item depends on the ability of the examinee,
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as indicated by responses to earlier items. Many aspects of computer delivery are
common to both types of testing. Some issues arise mainly in COT, others only in
CAT.

One minor advantage of the computer format is that items with different
numbers of alternatives can be intermixed, because different response alternatives
can be programmed for each item. On paper-and-pencil tests, such intermixing is felt
to be confusing, requiring hard-to-follow special-purpose answer sheets. A minor
disadvantage of the computer is that both the item and the alternative responses
should all fit on the computer screen. This requirement can be a problem with some
items, such as paragraphs comprehension items of items needing complex graphic

diagrams.

The possibility of immediate feedback exists on the computer. In an
instructional environment, feedback would be desirable; in an evaluation
environment, providing feedback might be unwise, because it could differentially
affect motivation. One item format that is readily used on the computer is the

answer-until-correct method already described.

A fill-in-the-blank test could be put on a computer, with the test-taker required
to construct a response using the keyboard, or related devices. Any such system
raises the problem of computer familiarity. However, the computer could have a list
of acceptable responses and so could score the response with little difficulty. In
principle, an open-ended test could also be given, with the examinee expected to type
a paragraph in answer. In principle, the constructed responses could be evaluated
automatically by the computer, but except in very special circumstances, the needed

computer programs are difficult to develop.
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2.8 COMPUTER - ASSISTED INSTRUCTION

Instruction in which a computer is used to present substantial amounts of
learning material to the student. It often represents an auto instructional technique

enabling students to progress at their own individual rates.

Computer-assisted instruction (CAI) means those programs where the
computer is used to interact tutorially with the student as he or she moves through a

self- laced program or course of instruction.

The student and computer ordinarily communicate through a teletypewriter;
the computer types instructions, diagnostic questions, and feedback messages, and
the student responds via the keyboard. The "messages" from the computer, however,
need to be limited to words or simple concepts. Some systems, for example, use slide
projectors or closed circuit television or recording of foreign languages. In like
manner, student responses can be fairly complex; and electronic stylus, for example,
can be used for pointing to places on graphs or maps. There are even systems where
computers can detect the placement of objects such as blocks on a "manipulation
board". The possibilities for variety in the communication modes between computer
and student seem almost endless. Goodlad® (1971) describes the potential of
computers for flexibility and variety: " The computer is a tireless, relentless,
evaluating teacher which has several modes of instruction at its disposal. Sound,
sight, and touch. A properly programmed computer is able to present words to be
spelled, sounds to be made, instructions to be followed, and so on. It is able to
evaluate pupil performance and to direct the student backwards, forwards, for

appropriate learning activity."
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The potential of the computer for individualizing instruction is enormous. Its
patience, memory, and its endless capacity for detail are assets that defy competition

from ordinary human teachers.

As with the programmed instruction, CAI seems to have its greatest advantage
in the reduction of the time required for learning. The research to date shows that
students who participate -in CAI generally do at least as well as Conceptual
understanding is a base of science education. Changes are very fast and in that
Science & Technology has put the world at the bank of reversal which drill is
required. CAl is at its efficient best. As Ornstein discussing the teaching of foreign
languages, points out: "While in an ordinary fifty-minute class a student is lucky to
recite for five minutes, in CAI he must be almost constantly active. Massive amounts
of drill, the lifeblood of language acquisition, are possible, so that live session of
students and teacher can be devoted to liberated conversation, problem solving, and a

salutary airing of complaints."

Students using CAI for drill express particular pleasure with the patience of
CAI. There is no feeling of delaying the teacher or other students, no awareness of
" being "slow" in accomplishing the task. While the computer has been charged with
being impersonal, there is no evidence that students feel depersonalized by their
practice sessions with the computer. In fact, in one study junior high school students
considered the computer "fairer", "easier", "clearer", "bigger", more "likeable" and

"better" than the teacher.

Rappaport6 (1974) reports that CAI resulted in significant changes in attitude
toward subject matter on the part of low achievers. It has also been observed that the
use of CAI in the college physics truncates the distribution of lower grades; that is

not as many people make poor grades when CAI is used.
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Clearly, there is some real strength in CAI; however, it is not a panacea that
will solve all learning problems. Like programmed instruction, CAI should be
combined with other learning activities. It should not replace them. Atkinson (1974)
suggests that CAI should supplement classroom teaching by concentrating on those
tasks in which individualization is critically important. The computer's great strength
is individualization, and it makes good sense from an efficiency standpoint to utilize
the tools of education where they do the most good. Ignoring this generally good

advice has led to most of the features described as limitations of CAI.

Even the advantages of CAI can turn into limitations when they are overused
and abused. While the use of CAI for drill and practice seems thoroughly desirable,
there is some concern lest the mere convenience of CAI encourage "drill" for subjects
in which drill and memory work are not appropriate to the mastery of the subject

matter.

Education as content versus education as process is perhaps the most serious
educational issue raised by CAl. Many of the new technologies assume that the goal
is to make present education more efficient. Education that simply transfers
information from one receptacle to another is sterile, and the danger of adding only
efficiency to education through CALI is a real danger especially for New Students. De
Leon (1971) puts it well:" Computer-assisted instruction becomes the one plus ultra
of remedial education. And remedial education, too often, can be defined as an effort
to pour into a student in concentrate what he has already rejected in diluted form.
Most efforts at programmed learning, and their refinement into CAI, seem to adopt

wholesale this pernicious assumption."

Another example of strength turning into a limitation through unwise
application is the extent to which the learning task is defined for the learner. One of

the strength of CAI id presumably the active involvement of the learner, but many

31



people are beginning to question how "active" the mind really is when the learner
simply responds to whatever appears on the screen in front of him. There is a
distinction between machine-controlled programs and learner-controlled programs.
A major trend in the use of computers for instruction is the shift from machine to
learner control. More attention is being given now to providing more options and
more interactions between learner and computer. The goal is to make the computer
more responsive to the commands and questions typed by the student, so that student
can derive their own diagnoses and take more responsibility for directing their own

learning.

Some learning tasks are clearly inefficient, and nothing will be accomplished
through trying to "program” such learning. "Much learning takes place on the hoof
or in conversation with a more capricious responder than the computer. If we are to
encourage the spirit of inquiry, we want students to go to the library, to putter about
the shop. To prepare them for responsibility we want them to meet together to make
plans for group activity, to take part in plays and in team games. That is, learning by
doing is not dead, and there are some 'doings' that the terminal is unsuited for".
Changes are gradually being made as teachers and students gain experience with the
use of CAI, but there are still some difficult problems deterring widespread use of
CAL

2.8.1 Origin

Computer-assisted instruction (CAI) is a natural outgrowth of the application
of the principles of programmed instruction. As we know the main objective of
programmed instruction is to provide individualised instruction to meet the special
needs of individual learners. To accomplish this objective, it needs some efficient and
flexible device that can store gigantic amount of organised information and use

selected portion meet the needs of individual learner. A computer is such a device,
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which can cater to the needs of individual learner. A computer is such a device,
which can cater to the needs of individual learners by storing huge amount of
information. It can process the information suiting to the needs of individual learner.
It can serve to a great variety of educational levels, subject matter, style of instruction
and level of learning from simple drill and practice to problem solving. In short, we
can say that CAI covers the whole educational spectrum and is gaining more

recognition as an important and useful tool in the teaching of various subjects.

The origin of CAI was, probably, an attempt by some technicians to see if a
machine could be programmed to interact with a human. In the beginning, very
simple programmes were tried out on machines such as printing of prestored
questions accepting multiple-choice answers and judging answers for correctness.
The first commercial computer began operation in the Census Bureau in 1951. The
first major pioneering attempt in CAI occurred after a decade around 1961 when the
University of Illinois produced Programmed Logic for Automatic Teaching
Operations (PLATO). Thus, historically, the use of computer in general education is
under dévelopment from early sixties. Though there are controversial and conflicting
interpretations as regards the use of computers in education and training but even

then CAI has become a valuable educational recourse.

The second landmark in CAI is the development of computerised tutorials in
arithmetic and reading for elementary school children by Patrick Suppes of Stanford
University in the year 1996. After the successful use of these programmes, a number
of efforts have been made to develop programmes for CAI and great improvement

has been made in the technical aspects of computer.
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2.8.2 Basic Assumptions of CAI

The system of CAI has been developed on some sound assumptions, which
have made it popular and acceptable in education and training at different levels of
the future, if properly and effectively used. Following are some of the basic

assumptions of CAL

The first assumption is that the computer-assisted instruction (CAI) can be
arranged for 4000 students simultaneously. It can cope with the problem of quality
and quantity in education. In CAI more flexible kind of branching is possible because
the computer can make complex branching decision based on the students’
performance. One can learn at his own pace, receive immediate personalised
feedback and freely choose the content, sequencing and degree of difficulty of

instruction. It has completely individualised instruction.

The second assumption is that in CAI each learners’ performance during the
course and on the test is automatically recorded and can be fed back to the teacher so
that he may promptly evaluate the learners’ performance and use the data in
designing the best teaching strategy for the learner in future. The teacher can be

relieved from much of the daily routine redundancies.

The third assumption is regarding the presentation of variety of subject
materials. It can be used in all types of teaching — learning programmes. It has been
experimentally proved in several studies conducted on CAI that any subject can be
programmed for CAI provided that the lesson strategy can be explicitly defined and
lesson material represented in words, pictures and experiment to be presented to the
students. It is the general opinion of educationists in the West. CAI is emerging as a
widely used, versatile and effective educational tool to meet the educational problems

of highly industrialised society.
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2.8.3 Role of the teacher in CAI

The role of the teacher has changed from his conventional assignment of
delivering lectures to a guide and a pfoblem solver. The CAI directly interacts with
the students individually and with the teacher. Human teachers have to play their role
in CAIL. They cannot be eliminated from instructional process. Lacs of teachers
working in schools and colleges constitute a large educational resource. CAI if ever
introduced in general education in this country, it should be brought in such a way
that it increases the scope and quality of teachers' contribution to teaching-learning

process.

In CAI the teacher has the chance to use new tools, which will enhance his
individual satisfaction and will increase his efficiency. The teacher will be liberated
from his routine duty. The CAI will prove a powerful device in the sense that it can
compute accurately and rapidly huge data. It can produce elaborate graphs and

drawing and can perform sophisticated retrieval of information from large data bank.
CAI is compatible with live teaching. It can be used side by side. It is flexible

system of instruction. It can very promptly evaluate the performance of individual

student. The teacher can devote his time for more creative work.

2.8.4 Limitations of CAI

CAI is becoming a great tool for education and training. It must évercome
many handicaps, which are inherent in its functioning. The following are the

limitations of CAI as pointed out by research workers in the field:

1. The peripheral equipment puts constraints in the ways on which a student can

interact with the computer. At present he has to make a physical or mechanical
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response by typing on a Teletype or by touching appropriate spots on a screen
with a light pen. Speech or writing analysis by computer, in a useful form, seems
to be many years away.

. Most applications require the computer to recognise students’ responses by
matching them in some way to set of prestored exemplars. At its simplest this
becomes multiple choice questioning, but more sophisticatéd systems are now in
general use and these rely on character string matching and so allows responses in
natural language.

. It is alleged that the warmth and emotional climate, which is created by teacher in
direct classroom interaction with the students, is absent in CAl. The computer
fails to appreciate the emotions of students.

. Commenting upon the limitations of computer, Longuit-Higgins put it “the human
student is a rather rich information source. Reducing him to a short of morse code
consisting of a string of multiple choice answers we lose a lot of this information
and so reduce the possibility of understanding his difficulties.” Computer
programmes of conventional type do not work like human beings at all. One has
to have an idea of what human beings do before tackling the difficult task of
making a computer behave like one. CAI programmes do not in themselves solve
psychological or educational problems. They just demonstrate that the problem
has or has not been solved.

. Computer —assisted instruction fails to develop essential features of language
competency where the ability to generate or construct meaningful sentences is
essential. The ability to perform a complex task depends on hierarchical structure
rather like a computer programes with its stored sub-routines and an executive,
which brings them into play when needed. Performing a complex task is a
constructive process guided by a set of rules rather than a minutely controlled
sequence of stimuli and responses.

. One of the major problems in the CAI study is fatigue. As a result of experimental
studies conducted in Japan for the purpose of comparing effects of the CAI study
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with those by lecture, it was found that the CAI study was superior than
conventional one and that the study hours were reduced to almost half of those of
lecture.

From an analysis made on a questionnaire survey conducted after
completion of study, it was also found that the CAI study was more pleasant than
conventional one by lecture and easier to understand.

" However, as negative opinions for the CAI study, it was pointed out that
some students got more tired (38»per cent) than conventional study or felt like
quitting the study halfway. (64 per cent). “

7. Another limitation of CAI is that it cannot appreciate the students’ artistic
endeavour and cannot strehgthen his friendship and deepen his perception of those
around him. In CAI children may sit still for as long as possiblé, open their
cerebrums wide and receive regular and rapid spoonfuls of what someone else has
deemed best for them to know. This kind of forced feeding is the antithesis of the
thinking of such prominent educators as Dewey, Piaget and Bruner etc., and it is

understandable why this mechanical approach to education is under criticism.

Needless to mention that computer Assisted-Instruction purports to make an
unprecedented impact on education in near future. The time is not far when India will
have to introduce the computer-assisted instruction to cope with the challenges of
problems of education. We should use CAI keeping into consideration a number of
variables, which will affect its use. It will affect the total organisation and
administration of education. It will also affect the role of the teacher community and
the responsibilities of the students. As the field of CAI is still in embryonic stage of
development, so it should be very cautiously introduced in education and training.
We should take the lesson from the experiences g_f other countries. We will have to

see the cost of CAI and advantages accruing from it.
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2.9 COMPUTER-MANAGED INSTRUCTION

Although both computer-assisted instruction (CAI) and computer-managed
instruction (CMI) assign heavy educational responsibilities to the computer, the two
systems are very different. In CMI, students do not interact on line with the
computer. Rather, the computer is used to manage individualization largely through
diagnostic testing and prescriptive assignments tailored to individual needs. There is
some agreement that CMI has greater promise for widespread adoption in the near

future than CAI. Not the least of its advantages is that it costs less than CAL

Sophisticated systems of CMI are capable of performing a number of functions
to assist in instruction: (1) they can present to the student alternate goals and sub
goals, making it possible for individuals to follow different learning paths. (2) They
can diagnose and store information about the characteristics of the learner- long -term
characteristics such as abilities, interest, and learning styles or short-term
characteristics such as recent performance on a related study unit. (3) They can assign
or suggest an appropriate method of study, even to the point of grouping students
together for a discussion. (4) They can conduct continuous monitoring and
assessment, including information about how much practice the student requires, how
well she retains information, and what kinds of instructional alternatives she chooses
or does well with. (5) They can provide the instructor with group and individual

statistics to help in the revision and constant improvement of courses and materials.

2.10 CONCLUSIONS

The individualization of learning lies at the heart of the instructional
revolution. The movement is young, but it is accelerating rapidly now, so that almost
every college in the country has been affected in some way by the phenomenon of

self-paced learning. Programmed instruction, although still very popular in
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community, in on the wane and is now more interesting for its historical contribution
to knowledge about the learning process than for its use as a teaching technique. The
principles demonstrated by PI have now found their way into a great variety of new
applications. The newest applications tend to be systems of learning rather than

techniques.

The use of computers to help in the task of individualizing learning is a
significant technological extension of PI. Computer-assisted instruction, is best
understood as a sophisticated application of the learning process introduced by PI,
but CMI is a technological tool that has considerable potential for managing the
complexities of individualized instruction. If the instructional revolution is to have
the dramatic impact then the capacity of computers to "remember" highly
individualistic learning needs may be a virtual necessity in managing the thousands

of individual learners that will complicate the existence of educators in the 1980s.

39



REFERENCES

1. Encyclopedia of Educational Research, (Sixth Edition: vol. 4, New York : Simon

and Schuster and Prentice Hall International. ) p. 1410-1412.

2. Vijaya Kumari Kaushik, S.R.Sharma, Modem Media and Education, (New Delhi:
Anmol Publications Pvt. Ltd.) p. 6-9, 54-68.
3. Ibid., p.54-68

4. M.XK.Goel, Introduction to Computer Science, (New Delhi: Sterling Publishers
Private Limited.) p. Part 1, 55-58, Part 11, 1-5.

5. S.S.Kulkarni, Introduction to Educational Technology, (New Delhi: Oxford &
IBH Publishing Co., 1986.) p. 379-380.
6. S.S.Chauhan, Innovations in Teaching-Learning Process, (New Delhi:Vikas

Publishing House Pvt. Ltd., 1995.) p.97-106.

40



CHAPTER 3

REVIEW OF RELATED PREVIOUS RESEARCHES

3.1

3.2

33

34

3.5

Introduction
Studies on Item-bank in the State

3.2.1 Rathod, 1992

3.2.2 Bhogayata, 1997

3.2.3 Masuma Dhankot, 1998

3.2.4 Item-banks developed in Bhavnagar University
3.2.5 Constructed Item-banks

3.2.6 Computerised Item-bank

Studies on application of computers in education in the Country

3.3.1 Singh, S.B., 1998

3.3.2 Singh, R.D., Ahluwalia, S.P. and Verma, S.K., 1991
3.3.3 Rose, Antony Stella V., 1992

3.3.4 Jayemani P., 1991

3.3.5 Bhattacharya, Madhumita, 1989

3.3.6 Nagar, Nirmal, 1988

3.3.7 Singh, R.D., 1992

Studies on Item-bank on Websites

Significance of the Study

41



3.1 INTRODUCTION

Practically all-human knowledge can be found in books and libraries. Unlike
other animals that must start a new with each generation, man builds upon the
accumulated and recorded knowledge of the past. His constant adding to the vast

store of knowledge makes possible progress in all areas of human endeavour.

An educational researcher who would advance scientific knowledge must first
identify and understand the research that has already been done in field of interest.
The review of the literature in educational research provides one self with the means

of getting to the frontier in the particular field of knowledge.

The search for the reference material is a time-consuming but fruitful phase of
the research programme. A familiarity with the literature in any problem area helps
to discover what is already known, what others have attempted to find out, what
methods of attack have been promising or disappointing, and what problems remain
to be solved. Knowing how to use the library effectively should receive primary
emphasis in the research programme in education. This attempt prompts a greater
understanding of the problem and its crucial aspects and ensures the avoidance of

unnecessary duplication.

3.2 STUDIES ON ITEM-BANK AND USE OF COMPUTERS IN
EDUCATION IN THE STATE

3.2.1 Rathod(1992) has done his Ph.D. work on the application of item response
theory in criterion-referenced measurement.'
Objectives were:
1. To construct items based on cognitive operations using computer
2. To prepare valid item-bank by analyzed all items through item response

theory.
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3. To construct and establish validity for field referenced test, achievement test
and diagnostic test for different requirements of criterion referenced
educational measurement from item-bank.

4. To construct various computer software for the application of item-response

theory in criterion referenced measurement.

The study was limited to the unit of 4th grade mathematics - sum of fraction.
Sample was of 464 of primary students studying in Gujarati medium of Bhavnagar.
Computer programme was used in the test construction. CREDIT, programme was
used for item - analysis based on item-response theory. Computer softwares were

developed as a part of the study in the basic language.

Name of the Computer Programmes are given below:

1. ADPRLXT computer programme for test construction based on cognitive
operations for the unit of 4th grade Mathematics.

2. UD computer programme to find out unidimensionally based on graph principal.

3. EIDI computer programme for verifying the equality of item discrimination
characteristics.

4. CA computer programme for content validity.

5. RDD C. Programme for Rasch Person - Characteristics

6. TCCTIF computer Programme for Item Characteristic curve and tables for test

information.

3.2.2 Bhogayata(1997) constructed and established validity for Attitude scale
for Science, based on item response theory.’
Objectives were as below:

1) To construct attitude scale for Science by using Partial Credit Model.
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2) To establish validity of the prepared attitude scale in the structure of Partial

Credit model and traditional test.

Attitude scale was prepared by Likert method with 32 sentences. Item analysis

was done by CREDIT2 programme. Final attitude scale was prepared with 30

sentences. Using SPSS computer programme for validity did factor analysis. Also

for data analysis -PA Programme and for content validity POLYUD programme were

used.

3.23 Masuma Dhankot’(1998) has prepared a computer programme in Gujarati

language for 4 units of grade I CP Science for her M.Ed. studies. For that unit based

tests were used based on item - response theory using CREDIT2 computer

programme.

3.2.4 Item-banks developed in Bhavnagar University”

Various item-banks have been developed by the Education Department,

Bhavnagar University as a dissertation work of their students of M.Ed. course. The

overview on these item-banks is given below.

Sr.No. | Class Subject Topic Investigator
(year)

1 7 Mathematics Rational Numbers Dhandhala (1992)
2 8 Mathematics Geometry Dave (1987)
3 8 Mathematics Algebra Sondagar (1999)
4 8 Science Physics Miran (1993)
5 8 Science Chemistry Patel (1994)
6 8 Science Biology Mehta (1996)
7 8 Gujarati Grammer Dave (1982)
8 8 Sanskrit Grammer Rayattha (1984)
9 8 Sanskrit Grammer Machhi (1998)
10 9 Mathematics Geometry Bhatt (1992)
11 9 Science Gravitational Force | Barad (1994)
12 10 | Mathematics Geometry Patel (1985)
13 10 | Science Energy Botadara (1999)
14 10 | English Grammer Bhatt (1993)
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From the table it is evident that

(1) Primary schools only one item-bank has been developed, where as 13 item-banks
have been developed for the Secondary schools

(2) Developed item-banks were related to the Mathematics, Science, Sanskrit,
Gujarati and English subject

(3) Five item-banks for Mathematics, five for Science, two for Sanskrit, one for
Gujarati and one for English were developed

(4) No item-bank is computerised or no any computer programme is developed for

the application of the developed item-bank

3.2.5 Constructed Item-banks

As a part of examination reforms Sir P.P. Institute of Science ( Bhavnagar
University) had undertaken the Item bank project in the year 1981 by taking the
financial assistance of Government of Gujarat. Training regarding the construction

and implementation of item bank was given to the lecturers.

Various works regarding the development of item banks is done by the post
graduate centers and departments (Bhavnagar University) in the last five years. In
which, Education Department, Economics Department and Psychology Department

has constructed item bank and used in examination.

Few students of M.Ed. of education department (Bhavnagar University) have
constructed and standardised the item banks for secondary schools as a part of their

dissertation work.

Association of Indian Universities has published 28 item-banks in the form of
books, which is for graduate and postgraduate level. South Gujarat University and
Pune University has also published the item-banks for the college level studies.
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3.2.7 Computerised Item-bank

Computer Assisted Measurement is fast, objective type and comfortable. Test
~ conduction, scoring and acquisition of result can be made easy with this. For this,

computerised item bank is essential.

In India, very few efforts have been done for the construction of item-bank.
Goel and Mishra (1992), has developed the computer programme on Teacher
Aptitude Test for B.Ed. students. Items of this item-bank were in English language.
Rathod (1993) has constructed the Computer programme ADDRULXT for the
creation of items for addition in Mathematics. Dhankot-(1998) has constructed the

item bank for few units of science for class ten in Gujarati.’

3.3 STUDIES ON ITEM-BANK IN THE COUNTRY

3.3.1 Singh, S.B. 1988°

The effect of the objective based, regional College of Education, Mysore
(RCEM) system and the Personalized System of Instruction (PSI) on the

cognitive attainment of children on physics. Ph.D., Edu., Uni. of Rajasthan

Problem: The study attempts to compare the effect of objective-based system and
Personalized system of Instruction on the cognitive development of children in

Physics.
Objectives: (i) To compare the effect of objective-based system, the Personalised

System of Instruction and the traditional method on the total cognitive achievement

of students. (ii) To study the comparative effectiveness of the above three methods of
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teaching in high, low and average achievers, and (iii) To study the opinion of students

in respect of the above cited methods.

Methodology: The sample comprised students IX who were divided into the
control group (4 students), experimental group 1 (34 students) and experimental
group H ( 36 students). The tools used to collect the data consisted of Raven's
Progressive Matrices Achievement Test and Students' Reaction scale developed by

the researcher. The collected data were treated by inferential statistics.

Major Findings:(i) The objective-based system was superior to the traditional
method on total achievement of children in physics. (ii) The Personalised System was
better than the traditional method on total achievement of children. (iii) The
Objective-based system and the PSI were found superior to the traditional method in
respect of achievement on knowledge and understanding objectives. (iv) No
significant difference was observed between the objective-based system and
traditional method in the case of the application objective. (v) No significant
difference existed in the performance of the low achievers on the application
objective whether these groups were taught through the objective-based to the PSI or

the traditional method.

3.3.2 Singh, R.D.; Ahluwalia S.P.; and Verma, S.K. 19917

Teaching of Mathematics: Effectiveness of Computer Assisted Instruction
(CAI) and conventional method of Instruction, Indian Educational Review, Vol.
26(4); 15-34

Problem: The study centers upon the problem of the effectiveness of computer -

assisted instruction and of the conventional method of instruction in teaching
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mathematics, in terms of achievement in Mathematics and direction of change in

attitude towards mathematics of male and female students.

Objectives: (i) To study the difference in mathematics achievement which occurs as
a result of the difference in instructional strategy, among boys and ‘girls separately
and as a group, and (ii) To study the direction of change in attitudes of male and
female student separately and as a group towards mathematics as a result of two

different instructional strategies.

Methodology: The sample of the study consisted of 220 students from four selected
higher secondary schools, covering the good, average and poor schools of the Bhilai
Steel Plant, Bhilai (M.P.).

Major Findings: (i) the students who used the computer scored significantly higher
than those taught mathematics through the conventional method. (ii) The students
who used the computer showed significantly highly favourable attitude towards
mathematics than those who did not use the computer. (iii) Achievement in
mathematics and change in attitude towards mathematics were found to be

independent of the sex factor.
3.3.3 Rose, Antony Stella V., 1992°

Effectiveness of Computer Assisted Instruction with special reference to

underachievers. Ph.D., Edu. Bharathidasan Univ.
Problem: The study throws light on the application of Computer Assisted Instruction

(CAI) and the Teacher Support System (TSS) for the optimum development of

underachievers (UA).
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Objectives: (i) To develop CAI software (ii) To find out the effectiveness of CAI
with TSS and CAI without TSS with reference to the learner variables, viz. sex,
locate, IQ and achievement level, and (iii) To find out the interaction of the learner

variables and the treatment on the achievement score.

Methodology: The randomised block design was followed in the selection of the
sample with IQ as the blocking variable. The sample consisted of three groups of
size. 32 each composed of students of standard IX selected from three Tamil Nadu
State Board schools covering one rural and two urban. The underachievers in the
sample were identified by using the regression analysis. The tools used included CAI
software on "the language of sets", Achievement Test, Culture Fair Intelligence Test
by Cattell and Cattell, study Habits Inventory by Patel, and Mathematics Study
Attitude Scale by Sudarajan. Mean, SD, 't' test, chi-square, one-way and two-way
ANOVA were used to treat the collected data.

Major Findings: (i) Both the CAI strategies were superior to the traditional method
of instruction, and CAI with TSS was more effective than CAI without TSS for
underachievers (UA). (ii)) Except achievement level, all the other learner variables
combined with the treatment had no interaction effect on the achievement score. (iii)
There was no relationship between the post treatment scores and the variables 'sex’,
'locale' and 'achievement level' of the experimental group. In case of the variables
IQ, 'study habits' and 'maths study attitude’, the positive relationship between those
variables and achievement at the pre-treatment level was found to be cancelled at the

post-test. Similar results were obtained for UA.
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3.3.4 Jeyamani, P. 1991°

Effectiveness of the simulation model of teaching through Computer
Assisted Instruction (CAI). M.Phil, Edu. Avinashilingam Institute for Home

Science and Higher Education for Women.

Problem: To study the effectiveness of the simulation model in teaching physics to

standard X1 students through Computer Assisted Instruction (CAI).

Objectives: (i) To find out the effectiveness of the simulation model of teaching as
compared to the traditional method and (ii) To utilize the frowning use of computers

in education.

Methodology: The sample for this investigation consisted of students of Standard XI
of the two schools selected. The pre-test - post-test method was used. Mean, SD and

't' test were used to treat the data.

Major Findings: (i) The experimental group obtained a higher mean than the control
group. (ii) The sex-wise comparison proved to be insignificant. (iii) There was no
significant difference in learning level between Tamil medium and English medium
students. (iv) On concluded that the experimental group performed significantly
better than the control group.

3.3.5 Bhattacharya, Madhumita, 1989"

A critical review of work done on the use of computer as an instructional

tool for teaching chemistry. M.Phil,Edu., Univ. of Delhi.

Problem: This study tries to evaluate the status of teaching of chemistry with the

help of computers.
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Objectives: To aim at developing tools for evaluating the effectiveness of available
software in chemistry, along with suggestions in regard to the development of

software in other areas of chemistry which are likely to be included in the curriculum.

Methodology: An extensive study was conducted by the researcher on the use of
computer as an instructional material for teaching chemistry. A questionnaire was

also used.

Major Findings: (i) The available software' in chemistry were of good quality.
However, background knowledge was inferred in most of the chemistry software. (ii)
It was not always possible to maintain the sequence of content especially in games.
(i) Most of the available software adopted lecture-cum-demonstration method in a
class of 20-40 minutes. (iv) Most of the software contained knowledge & discovery
levels of teaching but they lacked in reflective level. (v) Computer Assisted
Instruction could be applied most effectively to an individual or to small groups. (vi)
The majority of the software could be used for concept development. (vii) The
software that has been selected for classroom teaching mainly provided simulation of
a real situation thereby assisting students in long-term retention. Most of this
software was in the tutorial mode. (ix) Technical quality of the majority of software

was satisfactory. The majority of the software can be used for concept development.
3.3.6 Nagar, Nirmal, 1988

Effectiveness of computers in teaching mathematics in Schools. M.Phil.,
Edu.Univ. of Delhi.

Problem: The study attempts to ascertain how best a teacher can use the computer to

improve learning in the classroom.
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Objectives: (i) To examine the usefulness of the computer in teaching mathematics
(i) To examine areas/ aspects of mathematics which can be more effectively
taught with the help of computers, and (iii) To examine the trends regarding the use

of computer-aided teaching of mathematics.

Methodology: This study is based on a survey of studies, which include, mainly,

three projects and ten research studies conducted independently.

Major Findings:' (i) Computer Assisted Teaching (CAT) of mathematics benefited
both the teacher and the learner. (ii) CAT encouraged individualisation and practice
without burdening the teacher with repetitive and monotonous activity. (iii) CAT
helped the learners to use their creativity by exploring new areas not covered by the
syllabus. (iv) Computer awareness was not sufficient in schools for CAT. (v) In
India, we have gone in for the theoretical rather than the practical aspects of
Computer-based education. Projects CLASS was not able to reach the child
especially, (vi) There were not enough computers in schools and not enough
awareness regarding the computer. The computers that were available were not
bringing put to the best possible use. Teachers had a great mistrust of the computers
and perceived it as an inconvenience rather than as an aid. Their negative attitude
was a great hindrance in popularising the use of computer literacy in the educational

system, especially at the secondary level of education.
3.3.7 Singh, R.D., 1992%

Effectiveness of teaching mathematics through computer assisted
instruction and conventional method of instruction on cognitive and non-

cognitive variables. Ph.D., Edu. Guru Ghasidas Univ.
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Problem: The present study aims the results of Computer Assisted Instruction (CAI)
with the results of the conventional method of instruction in teaching mathematics in

certain selected units of the mathematics curriculum.

Objectives: (i) To compare the results of the two groups in mathematical
achievement. (ii) To compare the results of the two groups in mathematical
achievement sex-wise., and (iii) To compare the attitude towards mathematics of the

two groups as whole, and also sex-wise.

Methodology: The study was conducted in four higher secondary schools having
facilities of three to five BBC microcomputers. The students belonged to different
socioeconomic groups. Three units of the mathematics syllabus in algebra, statistical
data and their congruence in geometry were chosen for the study. The tools used in
the study included Rating Scale by the researcher, General Intelligence Test of
Mohsin, the Attitude scale towards Mathematics of suydam, and the educational
software prepared by the practicing teachers. The statistical techniques used

included, mean, SD and 't'-test.

Major Findings: (i) The groups taught through CAI in all the schools showed a
substantial progress. (ii) The gains in achievement of the pupils of good schools are
higher than those of pupils of average and poor schools. (iii) The CAI method of
teaching of mathematics had proved to be more effective (iv) Both boys and girls
gained more from the computer treatment. (v) A significant favourable change in the
experimental groups over the control groups was observed. (vi) The change in

attitude towards mathematics was independent of gender.
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3.3 STUDIES ON ITEM-BANK ON THE WEBSITES

For the purpose of review of developed item-banks in the area of primary
education, the investigator has surfed the Internet.
Some of the surfed websites are listed here.

1. http://www.lamaze.ore/2000/policy/Itembank pdf

- Lamaze International — Exam consultant is responsible for managing the item-
bank, which includes co-ordination with the Psychometric consultant on the
computerized item-bank to facilitate the psychological parameters.

2. http://www.co.san-bernardino.ca.us/hr/wrib/

- Western Region Item-bank — An item-bank is computerized collection of
multiple choice, true-false and alternate choice test questions which have been
categorized by bank is developed by the professional touched company.

3. http://www.proexam.org/newsletter/1998/keystages.htm.

- PES News: Spring 1998 — The item-bank and test development process
underlying computerized testing — whether fixed forms or computer adaptive —
must be evaluated.

4. htip://www.tea.state.tx.us/student.assessment/develop/devproc.html

- Student Assessment Test Development Process — All the field test items and
data are entered into a computerize item-bank. Tests are built from the item-
bank and are designed to assess the students.

5. bttp://www.codesp.com/

- CODESP Cooperative organization for the development of employee —
CODESP computerized item-bank (C-CIB) is a test preparation service
available exclusively to CODESP members.

6. http://www.elmmetrics.com/articles/item%20 banking.pdf

- Item banking — It is normally computerized for ease of item storage and to
facilitate the generation of new tests. Each item in the item-bank is coded

according to competency.
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)

7. http://www.fed.cuhk.edu.hk/~fllee/mathfor/edumath/9812/05/eungck.html

- Hongkong Institute of Education — Computerized Adaptive Testing as a means

for Mathematics in Hong-kong for the secondary classed as a continuousand
dynamic approach to testing.
8. http://www.galton.com/documents/BMPRO.PDF

- Benchmark Professional 3.12 Whitepaper — advanced and innovative test

development tool available in the computerized testing industry.

Apart from the above listed, various websites were visited by the investigator
and come to the conclusion that various item-banks are developed and
computerized, but most of the computerized item-banks are developed by the
professional companies and very few are developed by the departments but no
wo;'k is done for the purpose of study. Apart from this point, investigator also
noted that most of all the item-banks are developed for the means of generation

of test papers.

Mainly item-banks are developed in the field of Banking, Health, Accounting,
Industries and Surveys. A most important use of item-bank is for employee

selection in the corporate.

In the field of education, mostly item-banks are developed and used at

secondary, higher-secondary, graduates and postgraduate level.
3.4 SIGNIFICANCE OF THE STUDY
Most of the studies reviewed were checking the effectiveness of computers in

education. No any programme related to computerised item-bank or other programme

for drilling and revision of the syllabus has been yet developed. Various item-banks
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have been constructed in the state as well in the country, but only few have been

converted into computerised item-bank for wide application.

In the other countries, also computerized item-banks are developed, but all the
banks are mainly developed for the purpose of formation of the test papers as it has

been clearly shown in the review of these works.

In the present study, the investigator has idea to develop the software, which will
facilitate many aspects of computers in education such as Testing technology,
Computers aids to test construction, Computer delivery of tests, computer assisted

instruction and computer managed instruction etc.

So, the present study is having importance in the terms of its application as the
programme developed through the study will be helpful to teachers and students by
means of computer assisted instruction and computer managed instruction

respectively.
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4.1 INTRODUCTION

Research is a systematic effort in the direction of solution of a problem having
direct or indirect bearing on human welfare. It is ‘systematic’ because it involves
certain steps to be taken in a definite order. A researcher guided by desire to gain
knowledge or by an urgency to solve a problem scientifically works out a plan of
study or a research design. Young states that a research design is the logical and
systematic planning and directing of a piece of research. According to Kerlinger, it is
the plan, structure and strategy of investigation conceived so as to obtain answers to
research questions and to control variance. It includes an outline of everything the
investigator will do from writing the hypotheses and their operational implications to
the final analysis of data. It also includes the most appropriate methods or techniques
to be used to collect and analyse the data. It is difficult to generalize about the
research design because of the wide variety types research; in other words, the
research design varies with the type of research. The present investigation falls into
the research area called Educational Measurement and Evaluation. And the category
called the Research and Development Cycle. The design should therefore include the
description of the nature of the population, sampling, instrumentation, techniques of
data collection, techniques of data reduction (i.e. methods of analysing the data) and

statistical procedure employed to treat the data.

This chapter gives the overview on the planning of the work, which is to be

done under the proposed study.

42 NATURE OF POPULATION INVOLVED

‘By population we mean the aggregate or totality of objects or individuals

regarding which inferences are to be made in a sampling study.’
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‘ Population can be defined in such a way that ‘participation is restricted to

those who are able to make a significant contribution to the success of the study.’

The population for the purpose of the present study comprised all students

receiving seventh grade education in Gujarat.

Investigator was interested to administer the developed tests in the months of
March/April, as the tests are developed from the whole syllabus of Class Seven
Science. But due to Earthquake in January - 2001 and Riots in March - 2002, the

administration of the tests in that particular time-period was not possible.

After the waiting period of two years for the normal situation, investigator
decided to administer the tests on the students of Class Eight of Gujarat in
consultation of her supervisor. As the interest of investigator was of the item analysis
and not to measure the academic achievement; also the items were based on the
concepts only, it was assumed that class eight students could give responses of the
items asked. So the decision was to administer the tests on the class eight students in
the beginning of the 1st semester of the academic year 2002-03 i.e. in the months of
July/August 2002.

Hence the population for the purpose of the present inquiry comprised all

students receiving class eight educations in Gujarat.
43 SAMPLE FORITEM ANALYSIS

The population for the present investigation, as stated earlier comprised all
students for class eight of Gujarat. To study the whole population is rather
impracticable; a statistical process called sampling makes it possible to draw useful

inferences or generalizations on the basis of careful observations or manipulation of
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variables, within a relatively small proportion of the population. The process of
sampling generally refers to the method of selecting a small part or specimen of a
large Universe of subjects, in order to study some quality or characteristic of the
whole. So, sampling is one of the most fundamental aspects of the total methodology
followed in particular research study. It is an act of determining how many elements
in a population are to be sampled, and how they are to be selected. A single member

of the population is referred to as a population unit or element.

The study was carried out in selected High schools of randomly selected
districts of Gujarat. In the present study, the sample selected was for the purpose of
item analysis. The sample of 400 is generally identical for the purpose of item-
analysis and from the drawn result/responses, dv and fv are calculated for each item.
Investigator was having four test papers for the four major units of the test papers in
any four cities of Gujarat for the purpose of item-analysis. So, randomly four districts
were selected; which were Ahmedabad, Bhavnagar, Gandhinagar and Rajkot. After
this, keeping in view the feasibility and other conditions the investigator used cluster
sampling. In cluster sampling the population is viewed as a collection of groups that
are much the same. That is, strata are internally homogeneous and clusters are
internally heterogeneous. In cluster sampling, it is the clusters themselves, which are
selected at random. The investigator used this technique because schools provide the
whole class for test administration. It is not possible to select a simple random sample

in educational institutions.

The item-bank is consisted more than 1000 items. It is impractical to develop
the test paper with all the items and to give it to the students. So, investigator has
decided to develop the test papers according to the distribution of the chapters in the
units. So, the twenty different topics of the class seven-science textbook were

classified in the four major units and unit wise papers were developed.
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The tests developed as a tool for collecting the data were not to be mailed but
administered in person when the students would be attending the classes. Prior
bermission of tﬁe principals concerned was sought for the administering of the test
papers in person. Accordingly, all the students present at the time of information

collection, were administered the tests under proper instructions.

As it was decided to administer the unit wise papers, and four districts were
selected, so in one-one districts, one-one test papers were conducted on the selected

sample.

A sample of approximate 2000 students was drawn from different 20 schools
located in the selected districts i.e. five schools from each district were purposively
selected. Approximate 500 students from each district were selected by keeping the
equal proportion of boys and girls. The composition of the sample and its
proportional representative ness is as juxtaposed to the population would be manifest
from Table 4.1.

TABLE 4.1

COMPOSITION AND REPRESENTATIVENESS OF THE SAMPLE

Disrtict Test Paper Boys Girls Total
Ahmedabad Unit]-Setl & 11 260 242 502
Bhavnagar Unit II - Set III & IV 256 242 498
Gandhinagar ~ UnitIII - Set V & VI 267 241 508
Rajkot Unit IV -Set VII & VIII 262 245 507
Total 1045 970 2015
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It is evident from Table 4.1 that the

(1) Percentage composition of the population is, by and large, reflected in the sample
in regard to the gender and districts;

(2) Percentage composition of the population is, by and large, reflected in the sample

in regard to the test papers also.

However, it may be said that the sample is fairly representative of the population

in regard to the proportion of the students in all the districts.

44 TECHNIQUES OF COLLECTING INFORMATION

Information pertinent to the field of an investigation could be had from
primary, secondary and tertiary sources. There is no substitute for consulting primary
source if they are available and postgraduate work is most subject areas demand it.
Needless to say, tests fall under the category of primary source of information.
Sources of the data relevant for the present study are enumerated in the preceding
paragraph. Tool required for collecting necessary information in regard to item
analysis of the item bank under study was to be devised and developed. Accordingly,

test papers were devised.

Development of Tools: Criteria were first laid down on the basis of which the
items of the question bank were to be developed. The first set of test paper comprised
the three types of questions such as multiple choice type, true-false type, and match
the following type while the second set of test paper was comprised of two types of
questions like fill the gaps type and answer in one word type.. Suitable items were
framed in view of the aforesaid criteria. The items thus prepared were given to the
subject expert to check the content aspect of the items as a particular and of the tests

as a whole. Also the items were scrutinised by the language expert to remove any
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vagueness in the language and item construction. The detail discussion fall under this

point is given in the chapter of Item bank development.

Data Collection: Fortunately, the eight sets of test papers administered were
not very technical as far as their administration is concerned. So, the investigator
decided to visit the schools herself for data collection. The basic requirement of the
study is that all tests must be administered to the same subjects. If a subject takes one
of the tests, it is a must for him to give the responses of all the items to fulfill the
need of the study. Before the administration of the tests, the students were acquaint
with the purpose of the study, chapters included in the particular set of the test paper
so as to prepare their selves for taking the test paper. The investigator visited and
collected the data from different high schools personally and also took the help of her

colleagues.

To seek cooperation of principals and teachers of these high schools, the
investigator took the help of the lecturers of the various District Institute of Education
& Training of the State. Consequently, the principals and the teachers of the schools
visited for data collection cooperated fully in the process of test administration. The
entire data collection business was completed during the period from July2002 to

August 2002. The students of the said high schools also cooperated satisfactorily.

4.5 Method of Analysis

The adjectives of this study indicate that the data analysis would be carried out
fewer than two broad divisions, namely, (1) facility value and (2) discrimination
index.

In regard to the item analysis, all the items were scored as 1. To find out the
facility value and discrimination index for all the items, according to the test paper

the data file of responses given by each sample was prepared in the Edit application
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of MS-DOS. The computer programme, developed by
Dr. Navneet Rathod, Reader, Department of Education, Bhavnagar University named
as NRTVB was used to find out the facility value and discrimination index. As a
convention a facility value between 0.20 and 0.80 and discrimination index above
0.30 was considered desirable for the selection of an item for the final form of the
item-bank.

46 DEVELOPMENT OF COMPUTER PROGRAMME

This is the important step of the study. After item analysis, the selected items

will be incorporated for the development of computer programme.
The computer programme will be developed for the application of item-bank.

the programme will be developed in FoxPro and in Gujarati language for its easier

use at the side of teacher and student.
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CHAPTER -5

DEVELOPMENT OF ITEM-BANK

5.1 Importance

5.2 Development of Item-bank
5.2.1.1 Analysis of the content of seventh grade Science
5.2.1.2 Adoption of learning areas and competencies in the

textbooks as educational objectives
5.2.1.3 Classifications of the chapters in the units
5.2.1.4 Derivation of concepts imbibed in each competency
5.2.1.5 Item writing
5.2.2 Validation of Item-bank

5.2.2.1 Preparation of the test papers
5.2.2.2 Try-out of the item-bank
5.2.2.3 Scoring procedure
5.2.2.4 Item analysis
5.2.2.5 Item selection

5.2.3 Computerisation of items
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5.1 IMPORTANCE

Quality of the test paper affects the examination. Also, it affects the techniques
of education and ultimate to the quality education. Good test with good test papers
will bring change in the education. But, development of the good test paper is the
biggest problem among the teachers. Because of not having the good questions,
teachers in the limited time period are not able to develop the good test paper. But for
bringing the reformation in item construction this is the important factor. For the
purpose, item-bank is constructed. With the help of item-bank, students can do
revision of the subject as well teacher can do the evaluation process very nicely.
Also, it suggests the ways to come out from the limit of traditional test papers. The
construction of the item-bank is the foundation of the evaluation. Computerized item
bank can be helpful to students in learning, teachers in evaluating the students, paper
setters in developing the test-papers, writers in writing the text-books/practice-books,

researchers in researches related to measurement.

Various remedies have been recommended to improve the quality of Primary
Education. Main & minimum remedies of improvement in examination system are:
(i) improvement in written test (ii) item bank (question bank) and
(iii) continuous evaluation. In the process of improvement of examination system,

construction and implementation of question bank is having an important place.

Importance of Item Bank

1. Limit of the subject study becomes the very clear and particular.

2. What to teach by the teacher is defined due to the clear limit of the subject
study.

3. What to learn by the students is defined due to the clear limit of the subject
study.

4. Work of examiner becomes easy due to the clear limit of the subject study.
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5. Openness can be seen in teaching, learning and measurement, which is useful

in the improvement of whole education process.

5.2 DEVELOPMENT OF ITEM-BANK

For the development of item-bank the investigator has put the steps on the
ladder.
A)  Construction of the items
1. Analysis of the content of seventh grade Science.
2. Adoption of learning areas and competencies in the textbooks as educational
objectives.
3. Classification of chapters into the units.
4. Derivation of concepts imbibed in each competency
5. By keeping in view the concepts, construction of maximum possible items.
The items will be of totally objective type.
6. Preparation of list of the suggestions for preparing the good items and
verification of the items according to that.
7. Checking of prepared items by language teacher and subject experts for two
major aspects- languages of the items and the content.
B) Validation of item-bank
1. Preparation of test papers according to units
2. Try - out of Item-bank
3. Scoring Procedure
4. Item-analysis with the help of collected information/responses.
C) Computerization of items
This step involves the typing of items. The computer programme which is to
be developed, is in FoxPro.
1. Typing of items in MS-word.
2. Preparing the structure of data file in FoxPro.
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3. Appending the items from MS-Word to the data file in FoxPro.
4. Preparation of the scoring key.

5. Verification of the data file

5.2.1 Construction of the Items

Effective testing begins with a test plan that speciﬁcally describes the
instructional objectives and content to be measured and the relative emphasis to be
given to each intended learning outcome. This is followed by the selection of the
most appropriate item formats and the preparation of test items that are relevant to the

learning outcomes specified in the test plan.

5.1.1.1 Analysis of the content of seventh grade Science

§)
b

The investigator contacted some science teachers in schoolé and collected
information regarding the course content being taught in Class VII and also refer the
syllabus of the class seven science. The textbook, which was generally followed in
most of the schools, was taken as a guide. The whole syllabus was analysed into
specific topics and subtopics so that the content involved in the final form of the test

may be fairly representative of the course being taught in Class VII.

5.1.1.2 Adoption of learning areas and competencies in the textbooks as educational

objectives

The second important step in constructing items is the selection of objectives
for the items. There are a number of issues associated with the selection of objectives.
The curriculum content is already analysed by the team of curriculum experts at the
time of textbook development. Also, they have analysed textbo-oks in order to infer
- the objectives where necessary. The objectives are written in the form of

competencies as the syllabus is followed the framework of Minimum Lévels of
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Learning (MLL). Investigator has adopted the competencies in the textbooks as

educational objectives.

5.1.1.3 Classification of chapters in the units

This analysis resulted in the listing of twenty different topics classified in the
four major Units. It was a plan of stratification that is followed in drawing up a
representative sample of items from the possible domain of tasks (items) covering
the entire course content. It is used not only to show what different areas of subject
matter are to be covered, but also the types of behaviour to be elicited with respect to
each area. It also indicates the relative emphasis to be given to the various topics and

types of behaviours to be tested.

Classification of Chapter
Unit - 1 (Ch-1to 5)
1. Science in Daily Life
2. Lever
3. Measurement of Mass, Weight, Volume and Density
4. Reflection of Light
5. Curved Mirrors
Unit - 2 (Ch - 6,7,8,14,15)
6. Static Energy
7. Sources of Energy
8. The Universe
14. Environment and Natural Science
15. Flowers and Fruits
Unit - 3 (Ch-9 to 13)
9. Element, Mixture and Compound
10. Acid, Base and Salt
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11. Man-made Materials
12. Soil Fertility and Mannure
13. Pollution
Unit - 4 (Ch-16 to 20)
16. Our Body - 1 : Circulatory System
17. Our Body - 2 : Excretory System, Reproductive System
and Endocrine System
18. Our Body - 3 : Nervous System and Sensory Organs
19. Adaptations in Animals
20. Food and Health

5.1.1.4 Derivation of concepts imbibed in each competency

Each competency was analysed and concepts were derived from it. All the
competencies were analysed to derive the concepts imbibed in them. The list of
competency wise concepts is given below. The list of competency sentences is given
in Appendix 1.

TABLE 5.1
CONCEPT LISTOFUNIT-1CH-1TOS5

Learning Area 1 : Science in daily life : Ch-1

Competency Concepts Ayl
No. N
1.7.1 Telegram, Telex, E.mail, Fax, | 2ellaus, 285, w3454, 35, Unr,

Pager, Cellular  Phone, | deyaz $is, A2aise 8-t
Satellite Phone

1.7.2 Smart Car, Meglev Train, | 32 512, 144 2+, las1g2

Hover craft
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1.7.3 Gramophone, Compact Disc, | aligin, stise drs, edllamm
Television

1.74 Computer, Personal | sazer, »ldd s42R, Qu- Ay
Computer, Laptop Computer, | ssuer, A2af, Seere
Network, Internet

1.7.5 Tomography,  Cardiogram, | 2:lausl, s3daus, -3R4u
Endoscope
Learning Area - 6 : Science of Machines : Ch-2

Competency Concepts Aseuriil

No.

6.7.1 simple machines, complex | Wg 4=, 4 d4at
machines

6.7.2 lever, fulcrum, effort, load Goaptert, HURGLE, Nuct, suR

6.7.3 LxD =ExDg LxDi=ExDg

6.7.4 Action of the lever G-l siduguel

6.7.5 types of lever ( first, second, | Gua--i usr ( uuy, [y,
third) qlan)

6.7.6 - -

Learning Area - 13 : Methods of Measurement : Ch- 3
Competency Concepts Ayt

No.

13.7.1 mass (amount of matter) g0 (sedin)

13.7.2 metric  tonne,  quintals, | (g% e+, slavea, Beloun, Mo
kilogram, miligram

13.7.3 approximate weight, zero | »lell¥d a+, L WRRAR
position
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13.7.4 weight, gravitational force, | ax+, oRcusia o, G
kilogram weight, newton, | ao-i, e, WY a%-, LS
gram weight, dyne

13.7.5 spring balance [RiaL siel

13.7.6 - -

13.7.7 - -

13.7.8 volume, containing power 56, q10L s (dena)

13.7.9 - -

13.7.10 measuring vessels lEd i

13.7.11 cube-meter, cuboid 8- 2R

13712 |- -

13.7.13 dens—ity, kg/cubemeter, | a-dl, B [ a-{ler, s [ asler
gram/cubemeter

13.7.14 Denseness geiell

Learning Area - 8 : Heat, Light, Sound and Electricity: Ch- 4

Competency Concepts syl
No. ,
8.7.1 reflection of light L ustad vadq
8.7.2 rregular & irregular reﬂect:ion Frufid 2im, Rl wiad-
8.7.3 laws of reflection t yRLad-AL [y
8.74 virtual image | wueuRll ulalio
8.7.5 characteristics of an image by | ¥dde A 43 Hdl Ulasie(l
a piane mirror clgRusdill
8.7.6 periscope YRS
8.7.7 multiple reflection oLy uAAd
8.7.8 kaleidoscope PIRED
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Learning Area - 8 : Heat, Light, Sound and Electricity: Ch- 5

Competency Concepts Aseurtivil

No.

8.7.9 curved mirrors, concave | dsu, didolla udu, «sn
mirror, convex mirror il

8.7.10 pole, centre of curvature, |44, dsdidw, WA A, dsdl
principle axis, radius of | B, youdes, Irmdous
curvature, focus, focal length

8.7.11 Formation of image by |asvidRu a3 ulafsionl a-u
curved mirrors

8.7.12 real and virtual images ardfas v sueul wlalbio

8.7.13 various images formed by | idolior WA wA AlRdila uu
concave & convex mirror o3 1L ARy uRBin

8.7.14 use of curved mirror in daily | el @a-ul asuAALL Gyl
life

8.7.15 Difference between concave | vidaliel »in 6UfRaila 2L 42

& convex mirror

dsldd
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TABLE 5.2
CONCEPT LIST OF UNIT -2 CH - 6,7,8,14,15

Learning Area - 8 : Heat, Light, Sound and Electricity: Ch- 6

Competency Concepts Aseuruzil
No.

8.7.16 electricity due to friction | adufead
(static energy)

8.7.17 proton, electron,  neutron, | Mal, SALAA, YA, R4,
nucleus, orbits of revolution, |4 »\ e RYdeiR, Wi~
+ve &-ve electric charge, like- | s R
unlike charge

8.7.18 attractive  force, repulsion | »1sdRL s, muLsim 6
force

8.7.19 - -

8.7.20 - -

.8.7.21 eléctroscope, non-conducting | SAsIREY, Aalss Kl
force

8.7.22 conducting-non-conducting | ales - AUes ugl
substance

8.7.23 lightning, thunder (Biorell, Ruoig-t

8.7.24 lightning conductor Raasdls

Learning Area - 12 : Energy: Ch-7
Competency Concepts AU
No.
12.7.1 energy(mechanical, chemical, | Qlad(uibis,umalis, Red, bqf?t},

heat, electric, sound), law of

energy conservation

auizam Fay
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12.7.2 conventional & non- | Wl 27, Bi-ueufdia Gt
conventional energy source wlid

12.7.3 renewable and non-renewable | Y3 A Yrtuw Gt i,
energy source, compost, bio- | sxilre, sudldi
gas

12.7.4 - -

12.7.5 wind energy | ue-l Glod (uartassl, uas, auiy)
(windmill,wind,cyclone),
windfarm

12.7.6 water energy (kinetic & |%uBol ( -Gl - Rk G,
potential energy, water wheel) | xus)

12.7.7 solar energy AR Gl

12.7.8 - -

Learning Area - 10 : The Visible Sky: Ch- 8
Competency Concepts Aseu-

No.

10.7.1 solar system ydign

10.7.2 internal & external planets, | @idRs 4 oual AL, oy, s,
mercury, venus, earth, mars, | yedl, o, o2, 4, Y3niy, ey,
jupiter, saturn, urenus, | g
neptune, pluto

10.7.3 asteroids, comet, meteors, | @yl YH3g, Gest, GeslRienl
meteorites

10.7.4 Galaxy sl

10.7.5 light year usiaay

10.7.6 milky way L5010
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Learning Area - 7 : Changes Round Us and Balance in Nature : Ch- 14
Competency Concepts Aseuriizil

No.

7.7.1 Environment TRIEE]

7.7.2 balance of natural environment, | gedl Agat

7.7.3 biotic & abiotic factor a5 A w%As uRoiol

7.74 food chain, imbalance of | 2ueRsd, gecdl e

natural environment '
7.7.5 - -

Learning Area - 4 : Plant Kingdom : Flowers and Fruits : Ch- 15

No.

Competency

Concepts

ASQUL

4.7.1

anther, filament,

stigma,
corolla (petal), sepal, ovary
gynoecium,stalk, androecium,
stamen,

pollen grains,

gynoecium{carpel), style,

ovules, reproduction

YWES, A%, dd, Wi,
Y3uR, W3R, nwd, san

GPIR

4.72

(Self -

Cross-

pollination,
pollination,
pollination),
pollination

( pollinatiop occurs by wind,

water)

Agents  of

YUY (RayzLoLuA,
YURIHAUA), URARY  clgsl
( wad, wel @Rt ag

YUY~ )

4.73

fertilization

seflsrvl

474

dry fruits, fleshy fruits

L5 890, HiAd 0
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TABLE 5.3

CONCEPT LISTOF UNIT-3 CH-9TO 13

Learning Area -2 : Things around Us : Ch-9

Competency Concepts Aseu)
No.
271 Element cedd
2.7.2 element, mixture, compound | dect, Bisigt , Ao+t
2.7.3 displacement, diffusion 2R, HAWL
2.74 - -
2.7.5 symbol, molecular formula Usll, VR
2.7.6 reactants, product, balanced | ulBus, [Ruw, Aglid
equation w50

Learning Area - 2 : Things around Us : Ch- 10

Competency Concepts Aseuriil

No.

2.7.7 metal,non-metal(heat - g, g ( Gwu yauss-
conduétor/non—conductor, 2AlLS, [‘cle\;d‘ Yellss-
electric conductor/non- | wais)
conductor)

2.7.8 oxide, hydroxide LRSS, SISASUSS

2.7.9 non-metallic oxides, acid el AsSs, AR

2.7.10 chemical name, molecular | AWAUES A, AUYRYA
formula h

2.7.11 properties of acid wRusetL @il

2.7.12 basic compounds ASEs uelsl

2.7.13 - -
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2.7.14 salt, neutralisation AR, dls
2.7.15 salt from metals and metallic | tig - Hugdemis] &R
compounds
2.7.16 use of salt CIERTREETIEN]
Learning Area - 2 : Things around Us : Ch- 11
Competency Concepts Aseu-ull

No.

2.7.17 man-made materials (glass, | #afBla woudl ( 53,
fiber, plastic, rubber ]I, WIRRs, 01R)

Learning area - 5 : Nature’s Wealth : Ch- 12
Competency Concepts Al

No.

5.7.1 Soil  erosion,  threshing | %4 daw, AR
machine, weeds, tilling, green | a4, len, W8, e
plants as mannure, fertilizer | ysaua, vid2

5.7.2 Fertilizer BidR

573 Natural Fertiliser ( cow dung | gedl budr (euRiy wudR,
mannure, compost mannure, | S3{2  Widr, 2NGRI)
gober gas mannure), artificial B R (3R
fertilizer (urea)

5.7.4 - -

5.7.5 - -
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Learning area - § : Nature’s Wealth : Ch- 13

Competency Concepts Aseyuil

No.

5.7.6 Exhalation, chemical | G, AU [Bs
industilization, atomic | GelBisa, vy, (G812,
explosion, air purification sau- Yasel

5.7.7 water purification il ylasal

578 soil prevention ol A8

TABLE 5. 4

CONCEPT LIST OF UNIT -4 CH-16 TO 20

Learning area - 9 : Animal Kingdom : Ch- 16

Competency Concepts Aseu-uil

No.

9.7.1 R.B.C, Heamoglobin, | 2552, Riodiofl,
W.B.C., blood platelets, | Adsa, suss@isill, W
plasma

97.2 hormones and waste products | id:=sudl, Gwlgel

9.73 blood vessels, arteries, veins, | dauls-dl, uudl, [,
capillaries Saalle-l

9.74 blood circulation 3RRAGRR

9.7.5 blood circulatory system 3ERUMRARAA

Learning area - 9 : Animal Kingdom: Ch- 17

Competency Concepts AUl
No.
9.7.6 excretory system, BUF L ol
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9.7.7 kidney,(nephron), ureter, | AlS  (Agi), ouuy,
urinary bladder Horapfel

9.7.8 reproduction,  reproduction | M¥=i-, U%nis dad
system

9.7.9 male & female reproductive | Yu - {1 1%+t da
system

9.7.10 hormones, endocrine glands | id:ala, »deudl 2R

Legrning area -9 : Animal Kingdom : Ch- 18
Competency Concepts Aseuruil

No.

9.7.11 nervous system Adidst

9.7.12 nerve, nerve cells Adt, Acisiy

9.7.13 central nervous  system, | ¥@adl Adida, uadl
reflection procees B

9.7.14 peipheral nervous system, |WRA Adidot. ¥ael Aay,
sensory nerves, motor nerves, | 13s Ad, Fa Adt
mixed nerves

9.7.15 sensory organs (skin, tongue, | Ade-udl ol ( wrd,
nose, ear, eye) DM, s, s, win)
Learning area - 3 : Living World : Ch- 19

Competency Concepts Ageuruvil

No.

3.7.1 Adaptations, climbers, shrub, | »iqza-, 2wddddl, &y,
reptile, mammals, | AR, Ad-, Glerued]
amphibians

3.7.2 Aquatic Adaptation oelld st
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3.73 Aerial Adaptation sas gan

3.74 Adaptations in terrestrial | 2R el viqger

animals

3.75 Adaptations ( physical & |agat ( wRAs
psychological changes Betulfls 3r91)

Learning area - 11 : Food and Health : Ch- 20

Competency Concepts syl
No.
11.7.1 Healthy life, nutritive | 1URSMUE -, WS Y25
element
11.7.2 balanced diet AU e WLIR

11.7.3 carbohydrates, lipids, protein, | stellBa, auzell, 30,

vitamin, minerals Rreel, viHe dell
11.7.4 calorie, calorie energy, heat | 3agl, 3a3) G, G Giad
energy
11.7.5 diseases caused by | audwuell adr A0 ( 204,

viruses(measles, chicken- | »sse1sl,  sul, &g,

pox, small pox, jaundice, | Rn3iws)

influenza, bile-pigments)

52.1.5 Item Writing

Item writing is essentially a creative art. Though there exist certain guidelines
and suggestions for item writers, yet the quality of items depend mainly on the
judgment of the item writer in the long run. Item writing is really a very difficult and

challenging task.
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An objective item is one that can be scored by mechanical devices. In the
present study, the investigator had decided to construct objective type items and
chosen to include multiple choice type, fill the gaps type, True-false type, answer in
one word or integer type and match the following type items. It was decided at the
planning stage that each multiple choice type item would have three alternative
responses. Item construction work was done by the investigator herself in
consultation with her supervisor. Every care was taken to achieve the optimum

quality of items at the construction stage.

The investigator constructed every item very carefully. First of all the idea for
an item was selected from the subject content, this idea was discussed with
supervisor. Then a draft item was constructed which was modified after discussion.
Each item was examined by a language expert to remove language vagueness. Item
options were selected very judiciously. All the distracters resembled the key in form.
As far as possible, distracters were based on the possible mistakes that the children
could make in attempting the item. It took the investigator over a year’s time to
construct the preliminary set of test items. These items were assembled which was

used for tryout purpose.

5.2.2 Validation of Item-bank

5.2.2.1 Preparation of the Test papers

Total 8 papers were prepared from the constructed item-bank. Unit wise 2 set
of test papers were prepared. I set of each unit consisted three types of questions,
those were- multiple choice type, true-false type and match the following type. II™ set
of each unit consisted two types of questions, those were - Fill the gaps type and
answer in one word or in integer type. Likewise all the 8 papers were prepared. Test

papers can be seen in Appendix 2.
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TABLE 5.5
UNIT WISE PAPER SETTING WITH NO. OF ITEMS
INCLUDED IN PAPERS

Type of Question Setl Setlll SetV Set VII  Total
Unitl Unitll  Unitlll  Unit 1V
Multiple Choice 115 116 103 148 482
True -False 49 43 30 45 167
Match the Following 5 5 7 5 22
Sub - Total 169 164 140 198 671
Type of Question Setll Setlv SetVI SetVIIl Total
Unitl Unitll  Unit I Unit IV
Fill the Gaps 52 57 56 58 223
Answer in one word 64 74 56 49 243
Sub - Total 116 131 112 107 466
Total 285 295 252 305 1137
FIGURE 1

Unitwise Number of Multiple Choice Type Items

0 20 40 60 80 100 120 140 160
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Unit IV

Unit 1l

Unit Il

Unit |

Unit IV

Unit 1l

Unit 1l

Unit |

Figure 2
Unitwise Number of True-False Type Items
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FIGURE 3
Unitwise Number of Match The Following Type Items
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Unit IV

Unit 1l

Unit Il

Unit |

Unit IV

Unit 1l

Unit Il

Unit |

FIGURE 5
Unitwise Number of Fill The Gaps Type Items

FIGURE 5
Unitwise Number of Answer In One Word Type Items
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5.2.2.2 Try-out of the Item-bank

After a collection of items has been prepared and examined by subject experts,
it was revised on the basis of their judgment. It was ordinarily being tried out
experimentally on a representative sample of examinees. Such administration of
original test items on a cross section of population under consideration is known as
‘tryout’. Before tryout begins, the item pool was assembled in the form of test papers
as described in the above point. . Such test papers are called ‘tryout form’ of the item-
bank. Try-out helps the test constructor select the best items from the available pool
and make improvement in weaker items. The try-out process was carried out in order
to serve the following purpose.

1. To identify weak or defective items and to reveal needed improvement.

2. To determine the difficulty level of each individual item, in order that a selection
of items may be made that will show a distribution of item difficulties appropriate
to the purpose of the finished item-bank.

3. To determine the discriminating power of each individual item.

4. To provide data needed to determine how many items should constitute the
finished item-bank.

5. To discover weakness in the directions and other needed improvements.

In preliminary collection of items, the investigator had 482 multiple-choice
items (three option type), 167 true-false items, 22 Match the following items, 223 Fill
the gaps items and 243 answer in one word items, covering about the whole syllabus
of Class VII Science. In order to select appropriate items for final item-bank, the
investigator conducted a try-out. Before tryout administration on the examinees
selected as shown in the chapter 4, all the items were collected in 8 different test

papers, and over 100 copies of each test papers were duplicated.
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5.2.2.3 Scoring Procedure

A number of different standards have been suggested for scoring of objective
type items. One approach is to obtain differential weights for items by a method that
will tend to maximize the reliability of total test scores. Such a method would fit well
with the procedure for selecting items in terms of item total correlations. An
appropriate method for obtaining such differential weights is to weight each item by
its total correlation. Differential weighting of items is most effective in short tests and
usually pays little dividend when there are more than 10 to 20 items. In a long test it
matters little what set of weights is used, provided they are of appropriate algebraic
sign. Thus weights of one for all items in long tests of ability are quite appropriate.
Keeping in view these arguments, the investigator scored the test papers by using an
easier approach. A right answer was scored as 1, and a wrong one was scored as 0.
The score of candidate on the whole test was the number of items he/she did right.
For example, if an examinee provided right responses to 50 items out of 100, his

score was 50.

It is to be noted that no correction was applied for clever guessing while
scoring the items. From the measurement point of view, if all examinees have
sufficient time to answer all the questions, there is little practical difference in the
relative ranking of students on corrected scores as compared with uncorrected scores.
(Tinkleman, 1971) Hence, during the administration of the tests it was a common
practice to encourage examinees to answer all questions even if they are not sure of
the right answers, and to make no correction for chance success. Since the
investigator allowed the examinees sufficient time for answering all questions, the

use of correction formula for guessing was not necessary.
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5.2.2.4 Item analysis

One of the major aims of tryout is to ascertain to what extent each item
discriminates between good and poor students as defined by a criterion. In selecting
such a criterion one wishes to find a good measure of ability or skill the test is

designed to measure.

It is ’said that a test is no better than its items. If individual items are good
measures of the ability under study, the test as a whole will be a good measure of the
ability. Therefore, before the Item-bank is finalised for use, it was to be ensured that
individual items satisfy certain statistical criteria. One of them is to ascertain that
each item discriminates between good and poor examinees. The detailed item

analysis data are represented and analysed after this point.

Item analysis was done by using the computer programme ‘NRTVB ’
prepared - by Navneet Rathod, Reader, Department of Education, Bhavnagar
University. For mainly two aspects- Facility Value and Discrimination Index, item

analysis was done.

Facility Value: The facility value of an item is that fraction of the candidates,
which gives the required (right) responses; for example, if 60 out 240 candidates give
a desired response, the facility value is 0.25. In the Appendix 3 item analysis data of

all the test papers are shown.

As a convention a facility value between 0.20 and 0.80 was considered
desirable for the selection of an item for the final item-bank. Most of the selected

items have F.V. between these ranges.
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Discrimination Index: The suitable facility value is not the only criterion that
objective items must satisfy. An item might have a facility value of 0.50 and still be
unacceptable if the number of candidates giving the correct response was not larger
in the high ability group than in the low ability group. Therefore, some measure of
efficiency of an item to pick out the ‘good’ candidates is required. This, in turn,
means that we require a criterion of the candidates’ ability in the subject, which the
item is designed to test. The most readily available and dependable criterion is a
candidate’s score on the complete test. Once criterion has been decided upon, there
are various ways in which it can be used to arrive at an index of discrimination. The
simplest method is to calculate the facility values for each item for high and low
ability groups (top and bottom) and find the difference of these p- values. If p; and p;
are the facility values for top and bottom 27% groups, the discrimination index will

be givenby D=p; - p,

It can be seen from the Appendix 3 in general, most of the discrimination
indices for the selected items are above 0.30. Therefore; the chances of errors are

reduced.
5.2.2.5 Item selection

The selection of test items for the final form of the bank was made on the basis
of two statistics described in the previous section, namely, facility value and
discrimination index. For final selection, an item was requi)red to satisfy the following
conditions:

1. A spread of facility values from a lower limit of 0.20 to an upper limit of

0.80 was considered appropriate.

2. Since the discrimination indices as computed in the present study are

estimates of point biserial correlations; a value greater than 0.30 was

considered suitable.
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An item satisfying both the conditions given above was selected for inclusion
in the final form of the bank. The two criteria followed in the selection of items for
the final bank are not based on the statistical reasoning; rather they are based on
conventions followed in the bank construction research. The underlying logic
satisfies theoretical and statistical requirements also. A facility value of less than 0.20
indicates that this item is too difficult to contribute significantly to the purpose of the
test. In the same way, an item having a facility value of 0.80 or more is too easy and
does not make any contribution in discriminating the examinees. Likewise, a D-
value of 0.30 or more shows a significant degree of correlation between the given
item and the bank as a whole. i.e. a fairly high item validity. Any value less than 0.30
will indicate little relationship between the item and the test. will mean that the
measures something different from what the total bank does. So, these are the

arguments in favour of these two criteria used for items selection.

5.2.3 Computerisation of items

This step first involves the typing of selected items in the application MS-word
of Microsoft Office. Also typing of answer key was done. After completing the
typing of the selected items, items were appended from MS- word to the data file in
FoxPro as the computer programme developed for the application of the item-bank is
in FoxPro. After the completion of the appending of the items, verification of the data

file in FoxPro was-done to eradicate the any type of error.

The development process and the detail of the Computer Programme are

described in the consecutive chapter.
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I1B2002 : A COMPUTER PROGRAMME FOR ITEM BANK
AND ITS MANNUAL

6.1 INTRODUCTION

To develop the item-bank is important, but to its application is having more
importance. For the application of computerised item-bank the computer programme

is developed by the investigator. Here, the detail of computerised item-bank is given.

6.2 Useful Computer Programmes for Item-bank

The list of useful computer programmes developed by various agencies for

item-bank is given here.

1. A computer-training programme for academic and administrative staff of
higher education was conducted before six years by taking the financial
assistance from UGC by Computer Centre, Bhavnagar University. Each
participatory institute was provided with computer programme - MISS
(management Information System Series).This programme includes different
nine programmes. First of them is CUTE ( Computer Utility for Testing &
Evaluation). With this, constructed item-bank can be made computerised.

2. Education Department, Devi Ahalyabai University, Indore has developed the
computer programme by using d-base package to computerised the constructed
item-bank. Item-bank is necessarily in English language.

3. Dhankot (1998), Education Department, Saurashtra University, Rajkot has
developed the computer programme in FOXPRO for construction and use of
computersied item-bank. This programme is useful for the items in Gujarati

language.
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4. Prof. Zaveri, former head of computer centre of Bhavnagar University has
developed the computer programme for the preparation of test papers from the
item-bank. ‘

5. QB2000: computer programme has been developed by the Educétion
Department, Bhavnagar University. \

6. Various programmes useful for computersied item-bank are also available in

the professional market.
6.3 1B2002:COMPUTER PROGRAMME

Investigator has developed the Computer Programrhe IB2002 in Gujarati
language for class seven science for the application of item-bank. This programme

will be useful for test conduction, acquisition and scoring,

Guideline regarding the computer programme IB2002 by using the
computersied item-bank which is developed in Gujarati language for class seven
Science for .preparing the test papers, test conduction, acquisition of item wise

scoring of the answers and total scores.

6.3.1 Purpose of Guideline

1. To give the introduction of IB2002.
2. To give the operation of IB2002.

6.3.2 Required Hardware and Software

For the use of IB2002, hardware and software listed below are required.
1. Hardware : Pentium Personal Computer

2. Operating System ; Windows 95 or version after that

94



3. Package : FOXPRO 2.6 — window version
4. Font : Gujarati — Tera font — Varun

5. Database : Computersied item bank of Class Seven Science

6.3.3 General Information regarding the Computer Programme

Name of the Programme : IB2002
Language : FOXPRO 2.6 for WINDOWS
Year : 2002
Application : For evaluation of students by giving the test with the help of
computerised item bank.

1. By using this computer programme, computersied assisted test can be given to
the students. '

2. Immediate scoring of the answer given by the students for each question can be
acquired.

3. Total scoring of the answers given by the students for the total no. of questions

will be acquired after each section.

4 COMPUTERISED ITEM-BANK

6.4.1 Introduction of Computerised Item-bank

Class : Seven
Subject : Science
Language : Gujarati -
Type of Questions :
1. Multiple choice type (no. of alternatives: 3 )
2. True-False type (no. of alternatives : 2)
3. Match the following type »
4. Fill the gaps type (no. of alternatives : 3)
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5. Answer in one word or integer (no. of alternatives : 3)

Total no. of questions :

1. Multiple choice type : 482
2. True-False type : 167
3. Match the following type : 22
4. Fill the gaps type : 223
5. Answer in one word or integer : 243

Total : 1137

Meaning of words in regard to Computer and Item-bank:

Regard to Computer Regard to Item-bank
DATA BASE Item-bank
FILE Item-bank
RECORD Item
FIELD Item characteristics
RECORD and its' FIE
1. Compet.dbf
Field Type | Width | Detail
Lacode N 2 For enter the learning area
Cocode N 2 For enter the competency code
Codiscription | Memo | 10 For enter the competency number
2. Question.dbf
Field Type Width | Detail
Lacode N 2 For enter the learning area
Cocode N 2 For enter the competency code
Qtype N 1 For the selection of the question type
Question | Memo 10 For entering the question




Option Memo 10 For entering the alternatives

FIGNO N 2 For entering the figure

ANS N 1 For the selection of the correct answer
QSEL Logical |1 For the selection of the question

Files or the name of the Item-banks
Compet.dbf is and Question.dbf are the main data files of the programme, in which
competency numbers and the various types of the items have been put / stored

respectively.

6.4.2 QOperating of the Programme

Required Skills for Programme Operation
1. Able to operate WINDOWS - 95
(i) canopen WINDOWS
(i1)  can start the package in WINDOWS (e.g. FOXPRO)
(iti) can shut down the WINDOWS
2. Able to start FOXPRO
(i)  through shortcut icon or
(i)  through Start / Program / Foxpro or
(iii) through Start / Find / Foxpro or

(iv) any other way
3. Able to start the programme : IB2002

(i) Program /DO /1B2002 /DO or
(ii)  with the command IB2002
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6.4.3 lpput, Output and Process of the programme

Below given Table No. 6.1 describes the Input, Output and Process of the

programme, which will be useful to understand the programme.

TABLE 6.1
INPUT, OUTPUT AND PROCESS OF THE PROGRAMME
No. Step Detail

1 |In the beginning the general information about the | Information

programme will be shown.

2 1 On selection of the learning area, competency no. and | Input
question type, the data file which is to be used can be

known.

3 | How many questions are io be selected? e.g. 10 out of 15 | Input

4 | Computer programme will randomly select 10 questions Process

5 |Selected questions will be displayed one by one on the | Quiput

' roonitor

6 |How to give the answer will be instructed. All the | Instruction

instructions are in Gujarati language.

7 | Answer from the student will be accepted. Input

8 Correct or incorrect answer will be decided Process

9 | Information about the correct or incorrect answer will be | Output

given

10 . After the completion of display of each question, total | Output

score will be shown.
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6.4.4.

9.

Description of the Operating Process of the Computer Programme 1B2002

. Start the Computer / WINDOWS95

Start FOXPRO

Start IB2002.

PROGRM /DO /1B2002 / DO

In the beginning, the following window will occur on the screen. Read it

carefully.

sy sd UGS
gL - 9

(avy : [Qaun

On pressing the Enter key, another window will be on the screen

By using the Arrow key, select the Learning Area and then press the Enter key.
By using the Arrow key, select the Competency number and then press the
Enter key.

By using the Arrow key, select the type of the question and then press the
Enter key.

Select the proper number of questions from the item-bank.

10. Computer will randomly select the questions and display one by one on the

monitor. By using the Arrow key, student has to select the alternative and press

the Enter key.

11.Scoring of the answers given by the students will be done by the computer. If

the answer given by the student and entered in the answer field of the question

will be same, then computer will respond ~ your answer is correct, otherwise it

will responding — your answer is incorrect.

12. After completing the all questions, total score will be given by the computer.

13.0n pressing the Enter key, work will be finished.
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6.5 LIMITATIONS OF THE PROGRAMME

Limitations of the computer programme are listed below.

1. The programme is limited to class seven sciences only.

2. The programme developed under the study is related with Research and
Development cycle and having various scopes for improvements. So,
Executable file for the programme is not made and to run the programme
FOXPRO (w) is required.

3. Memo field is used for the questions and alternatives. So, one type of font can
be used. For Gujarati language, Tera font Varun and for English language,

Times New Roman is used.

6.6 PROBLEM SOLUTION

Instructions to solve the problems occurred at the time of programme operation
are given below.
1. Check the availability of the required hardware / software. ( e.g. package, font,
programme etc.) .
2. Check the availability of the data file / item- bank on the floppy disk or hard
disk.
3. Having the required skills to run the programme is essential. Otherwise,

acquired the guidance from the experienced person or the computer operator.

6.7 TWO - WAY DEVELOPMENTAL APPROACH

Proposed computer programme is developed by keeping in view the objectives
of the study, within the limited time-period and capacity of the investigator.
Improvements, reformations and additions in the programme for its wide application
are desirable. To make free teachers from the mechanical work of examination and
make students eager to drill and revised their content for conceptual clarity are the

hidden aims of the study.
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7.1 INTRODUCTION

The investigator has selected the area of her work is related with primary
education. In her work, she tried to correlate the use of technology in education
throilgh the use of computer. She developed the item-bank for class seven science
and computer programme for its application. In this chapter the summary of the

development of item-bank and its implication is given.

@ SUMMARY \/

The main objective of the present study was to develop the computerised item-
bank for the class seven Science. For the process, the steps given below were

followed one by one.

Development of item-bank ‘

For the development of item-bank the investigator has put the steps on the
ladder.
A)  Construction of the items

1. Analysis of the content of seventh grade Science.
2. Adoption of learning areas and competencies in the textbooks as educational
objectives.
3. Classification of chapters into the units.
4. Derivation of concepts imbibed in each competency

5. Item writing

B) Validation of item-bank
1. Preparation of test-papers according to units
2. Try - out of Item-bank ‘
3. Scoring Procedure

4. Item-analysis with the help of collected information/ responses.
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C) Computerization of items

D)

This step involves the typing of items. The computer programme which
developed, is in FoxPro.

1. Typing of items in MS-word.

2. Preparing the structure of data file in FoxPro.

3. Appending the items from MS-Word to the data file in FoxPro.

4. Preparation of the scoring key.

5. Verification of the data file

Development of Computer Programme

The detail of the each step is discussed briefly here.

A)

Construction of the items:

1. Analysis of the content of seventh grade Science:

The whole syllabus was analysed into specific units and subunits so that the
content involved in the final form of the item-bank may be fairly

representative of the course being taught in Class VII.

2. Adoption of learning areas and competencies in the textbooks as educational

objectives:
The objectives are written in the form of competencies as the syllabus is
followed the framework of Minimum Levels of Learning (MLL). The
investigator has adopted the competencies in the text book as educational
objectives.
3. Classification of chapters in the units:

This learning area wise analysis resulted in the listing of twenty different
topics classified in the four major units was consisted five chapters each. It
was a plan of stratification that is followed in drawing up a representative

sample of items from the possible domain of tasks(items) covering the entire
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B)

course content. It was used to show the types of behaviour to be elicited

with respect to each area.

4. Derivation of concepts imbibed in each competency:

All the competencies were analysed to derive the concepts imbibed in them.

The list of competency wise concepts is given in the chapter five.

. Item writing:

By keeping in view the concepts, maximum possible items were constructed.

The items were of totally objective type such as multiple choice, fill the gaps,

true-false, answer in one word or integer and match the following. A list of

suggestions was prepared by means of constructing good items. Also, all the

items were checked by language teacher and subject experts for two major

aspects — language of the item and the content. Every care was taken to achieve

the optimum quality of item at the construction stage.

Validation of Item-bank:

1. Preparation of test papers according units:
After a collection of items has been prepared and examined by subject
experts, it was revised on the basis of their judgments. Total 8 papers were
prepared from the constructed item-bank. Unit wise 2 set of test papers
were prepared. Ist set of each unit consisted three types of questions, those
were — multiple choiée type, true-false type and match the following type.
IInd set of each unit consisted two types of questions, those were — Fill the
gaps and answer in one word or in an integer type. Likewise all the 8 papers
were prepared.

2. Try-out of the Item-bank:
In preliminary collection of items, the investigator has 482 multiple choice
items, 167 true-false items, 22 match the following items, 223 fill the gaps
items and 243 answer in one-word items, covering about the whole syllabus
of Class VII science. It was ordinarily being tried out experimentally on a

representative sample of examinees. Approximate 2000 students were
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selected to administer the four different test papers. Four districts —
Ahmedabad, Bhavnagar, Gandhinagar and Rajkot were randomly selected
and in each district one test paper was administered on 500 stundets from
different five schools of each district.

3. Scoring Procedure:
The investigator scored the test papers by using an easier approach. A right
answer was scored as 1, and a wrong answer was scored as 0. The score of
candidate on the whole test was the number of items he/she did right. It is to
be noted that no correction was applied for clever guessing while scoring
the items.

4. Ttem analysis:
Item-analysis was done by using the computer progamme ‘NRT VB’
prepared by Nvneet Rathod, Reader, Dept. of Education, Bhavnagar
University. Item analysis was done mainly for two aspects — Facility Value
and Discrimination Index.
As a convention, a facility value between 0.20 and 0.80 was considered
desirable for the selection of an item for the final item-bank. Most of the
selected items have facility value between these ranges.

Most of the discrimination indices for the selected items are above 0.30.

5. ITtem selection:
An item satisfying both the conditions given above was selected for
inclusion in the final form of item-bank. Out of 1139 total items, 1096 items
were selected for the final item-bank.

C) Computerisation of items:

This step first involves the typing of selected items in the application
MS-word of Microsoft Office. Also typing of answer key was appended
from MS-word to the data file in the FoxPro as the computer programme
developed for the application of item-bank is in FoxPro. Verification of the

data was also done to eradicate any type of error.
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D) Development of Computer Programme for the application of item-bank: ﬂ

Investigator has developed the computer programme IB2002 in Gujarati
language for class seven science for the application of item-bank. The
programme is useful for test construction, acquisition and scoring. Also, it
is useful to students for practice, revision and drilling of the content. The
main application of the computer programme is to evaluate the students by
giving the test.

The programme developed is in FoxPro language of computer. For the
development of the programme, coding was done for each field, i.e. for
learning area, competency code and competency number. Two .dbf files
were created; one was compet.dbf for competency information and another
was Question.dbf for the selection of learning area, competency code,
question type and question particular. Input, output and process of the

programme is also discussed in chapter six.

7.3 IMPLICATIONS

Every new research has its sources in the previous research literature in the
concerned field, and in turn has some important implications for further research.
Research of all kinds is directed towards the goal of discovering new knowledge
about nature. So that the new knowledge might be utilized for making the human
living more comfortable. A research study is meaningful if its outcome can be put to
a profitable use to solve a problem of human interest. In the context of education
nearly all research investigations are directed towards generating new knowledge
about improving teaching learning practices. All educational efforts must be aimed at
improving the academic performance of students irrespective of their abilities, social
background and motivational levels. A research study must help in achieving this
objective by providing innovative theories and practices. In the present study, the

investigator has made an attempt to develop the item- bank and develop a computer
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programme for its application. The programme is indeed a very useful one for the

practitioners of the educational field.

7.3.1 Educational Implications \""

The investigator does not claim to have an exhaustive study of the problem in
question, yet it is emphasised that various aspects of the problem have been kept in
the consideration as extensively and deeply as possible. The outcomes of the study
have some important implications for educational practices in general and curriculum
planning, teaching methods and evaluation techniques in particular. The outcomes
also have some implications for further research in this field as it relates to the
Research and Development cycle. The detailed discussion of these implications

follows.

7.3.1.1 Application of the computerised item-bank

1. In the preparation of the test paper according to its’ blueprint.

2. For enlisting the questions for the students as to drill the content and revision
purpose.

3. To give the test to students through computer (computer assisted testing -
CAT). The test can be of adaptive type.

4. In scoring of the answers given by the students by computer.

5. More than one form of the test paper can be developed.

73.1.2 Additional advantages of Computer Assisted Testing

1. Scoring of the answer given by the students is done at a time by the computer,
so the result can be known immediately.

2. For the correct or incorrect answer, immediate feedback can be provided.
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3. By enlisting the incorrect answers given by the students, items can be improved
or reformed.
4. By using the item-writing technology, with the help of computer, unlimited
number of items can be constructed.

5. Random selection of the question is possible.

6. Through the Internet connections, the limitation of the place and time is ended.

From anywhere, anytime, the item-bank can be used.

7. By using artificial intelligence, scoring of the essay type questions can be made
possible by computer.

So, by using the item-writing technology, item-bank can be developed. Item-
bank can be made valid by the technical and logical review. This item-bank can be
computerised on feeding the items in the computer. With this, Computer Assisted
Testing - CAT can be made possible.

With the help of computerised item-bank, improvement in examination

procedure and improvement of quality of primary education can be made possible.

7.3.2 Recmmendations .—"

Item - bank developed under the present study is related to the scientific conceptual
understanding of the students of class seven.
1. Similar studies are necessary in other school subjects of each class of primary
education. L
2. It is also desirable to carry out the research study to check the conceptual
understanding of students in each subject.
3. Comparative studies for measuring the conceptual understanding by.teaching with
the help of computer and with the traditional method can be done.
4. Item-bank development is research and development cycle, so in the constructed
item-bank under the present study, improvements can be made possible to
improve the quality of item-bank.

5. Item-bank consisted the performance based items can be developed.
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APPENDIX 3

PAPERWISE AND QUESTIONWISE

ITEM ANALYSIS
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PAPERWISE AND QUESTIONWISE ITEM ANALYSIS

Facility
Value (FV)
0.79
0.78
0.75
0.69
0.69
0.68
0.67
0.64
0.63
0.60
0.58
0.55
0.53
0.47
0.44
0.44
0.43
0.41
0.41
0.28
0.82
0.69
0.56
0.55
0.54
0.53
0.52
0.51
0.46
0.45
0.45
0.43

Paper - 1

Qusetion — 1
Discrimination  Sr.
Index (DI) No.
0.36 43,
0.34 44,
0.55 45.
0.32 46.
0.37 47.
0.33 48.
0.43 49.
0.39 50.
0.39 51.
0.30 52.
0.42 53.
0.56 54.
0.32 55.
0.31 56.
0.36 57.
0.33 58.
0.43 59.
0.49 60.
0.32 61.
0.39 62.
0.33 63.
0.59 64.
0.44 65.
0.46 66.
0.43 67.
0.47 68.
0.36 69.
0.38 70.
0.54 71.
0.35 72.
0.47 73.
0.44 74.

Facility
Value (FV)
0.32
0.28
0.28
0.71
0.71
0.67
0.60
0.59
0.56
0.55
0.55
0.52
0.46
0.45
0.45
0.45
0.43
0.42
0.41
0.41
0.39
0.38
0.38
0.38
0.37
0.37
0.36
0.35
0.31
0.30
0.28
0.27

Discrimination
Index (DI)
0.63
0.43
0.43
0.56
0.47
0.46
0.56
0.38
0.42
0.30
0.69
0.38
0.34
0.32
0.46
0.46
0.50
0.37
0.25
0.32
0.37
0.49
0.59
0.38
0.37
0.37
0.52
0.36
0.38
0.46
0.63
0.37



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Z wn
o

XNk W=

N[\)N[\)p—‘»—‘v—nt—ﬁr—ar—ar—ap—t»—iw—t\o
WOV AL =

0.42
0.42
0.41
0.40
0.39
0.38
0.37
0.34
0.33
0.32

Facility
Value (FV)
0.69
0.79
0.66
0.65
0.69
0.63
0.56
0.46
0.49
0.72
0.71
0.53
0.51
0.63
0.53
0.74
0.53
0.73
0.47
0.69
0.82
0.47
0.58

0.41 75.
0.58 76.
0.45 77.
0.29 78.
0.64 79.
0.61 80.
0.33 81.
0.47 82.
0.37 83.
0.23 84.
Paper - 1
Question-2,3,4

Discrimination  Sr.
Index (DI) No.
0.36 44,
0.55 45.
0.36 46.
0.42 47.
0.37 48.
0.33 49.
0.41 50.
0.52 51.
0.60 52.
0.65 53.
0.43 54.
0.68 55.
0.40 56.
0.41 57.
0.35 58.
0.39 59.
0.45 60.
0.46 61.
0.30 62.
0.38 63.
0.39 64.
0.38 65.
0.46 66.

0.25
0.35
0.56
0.61
0.55
0.77
0.65
0.72
0.52
0.46

Facility
Value (FV)
0.36
0.46
0.52
0.73
0.52
0.68
0.73
0.80
0.51
0.62
0.76
0.49
0.79
0.43
0.45
0.57
0.64
0.59
0.72
0.57
0.63
0.43
0.73

0.35
0.36
0.42
0.52
0.36
0.56
0.69
0.45
0.52
0.41

Discrimination
Index (DI)
0.39
0.43
0.43
0.47
0.56
0.48
0.47
0.62
0.46
0.30
0.59
0.38
0.45
0.51
0.62
0.42
0.61
0.72
0.36
0.38
0.59
0.46
0.52



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

0.61
0.43
0.57
0.73
0.51
0.42
0.73
0.45
0.43
0.40
0.53
0.61
0.80
0.46
0.60
0.32
0.28
0.64
0.75
0.64

Facility
Value (FV)

0.60
0.45
0.79
0.56
0.42
0.63
0.56
0.80
0.75
0.62
0.43
0.56

0.42 67.
0.62 68.
0.48 69.
0.36 70.
0.32 71.
0.64 72.
0.45 73.
0.46 74.
0.42 75.
0.40 76.
0.48 77.
0.44 78.
0.33 79.
0.67 80.
0.60 81.
0.63 82.
0.44 83.
0.56 84.
0.31 85.
0.32
Paper - 2
Question - 1
Discrimination Sr.
Index (DI) No.
0.36 13.
0.25 14.
0.53 15.
0.26 16.
0.49 17.
0.56 18.
0.46 *19,
0.52 20.
0.60 21.
0.25 * 22,
0.24 23.
0.26 * 24,

0.59
0.69
0.37
0.36
0.34
0.72
0.56
0.75
0.61
0.53
0.40
0.59
0.75
0.56
0.73
0.65
0.72
0.42
0.68

Facility
Value (FV)
0.48
0.42
0.56
0.48
0.52
0.29
0.47
0.69
0.60
0.47
0.58
0.72

0.46
0.70
0.60
0.53
0.39
0.38
0.62
0.38
0.43
0.49
0.72
0.62
0.40
0.30
0.31
0.36
0.39
0.37
0.43

Discrimination
Index (DI)
0.44
0.44
0.35
0.39
0.47
0.45
0.28
0.38
0.39
0.28
0.46
0.23



Sr. Facility Discrimination Sr. Facility Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)

25. 0.62 0.42 39. 0.32 0.53
26. 0.43 0.64 40. 0.28 0.42
*27. 0.73 0.28 *41. 0.64 0.23
28. 0.51 0.50 42. 0.75 0.62
29. 0.42 0.43 43. 0.64 0.72
30. 0.73 0.60 44, 0.67 0.45
31. 0.45 0.72 45. 0.39 0.50
32. 0.43 0.49 46. 0.76 0.52
33. 0.40 0.45 47. 0.58 0.50
34. 0.53 0.68 48. - 0.79 0.37
35. 0.61 0.56 49. 0.53 0.62
36. 0.80 0.59 50. 0.62 0.56
37. 0.46 0.53 51. 0.49 0.38
38. 0.60 0.62 52. 0.53 0.35
Paper — 2
Question - 2
Sr. Facility Discrimination  Sr. Faciity Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)
1. 0.69 0.36 34. 0.80 0.39
2. 0.79 0.35 35. 0.46 0.43
3. 0.60 0.36 36. 0.42 0.43
4. 0.36 0.42 37. 0.25 0.45
5. 0.75 0.37 38. 0.45 0.47
6. 0.46 0.33 39. 0.69 0.62
7. 0.52 0.41 40. 0.46 0.42
8. 0.60 0.50 41. 0.80 0.64
9. 0.43 0.69 42. 0.51 0.49
10. 0.72 0.48 43. 0.62 0.75
11. 0.43 0.56 44, 0.76 0.61
12. 0.61 0.45 45. 0.49 0.40
13. 0.72 0.64 46. 0.79 0.61
14. 0.64 0.40 47. 0.43 0.43
15. 0.39 0.72 48. 0.45 0.70

16. 0.80 0.39 49. 0.57 0.76



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Sr.
No.

11.
12.
13.
14.
15.
16.

S0P NANEA W~

0.72
0.64
0.75
0.47
0.49
0.64
0.51
0.60
0.30
0.32
0.36
0.62
0.51
0.23
0.28
0.65
0.42

Facility
Value (FV)
0.64
0.51
0.60
0.30
0.32
0.36
0.62
0.51
0.23
0.28
0.80
0.72
0.64
0.75
0.47
0.49

0.45 50.
0.46 51.
0.50 52.
0.38 53.
0.42 54.
0.37 55.
0.43 56.
0.48 57.
0.62 58.
0.45 59.
0.36 60.
0.32 61.
0.64 62.
0.45 63.
0.35 64.
0.42
0.42
Paper - 3
Question — |
Discrimination  Sr.
Index (DI) No.
0.37 43,
0.53 44,
0.48 45.
0.62 46.
0.45 47.
0.36 48.
0.32 49.
0.64 50.
0.45 51.
0.35 52.
0.39 53.
0.45 54.
0.46 55.
0.30 56.
0.38 57.
0.42 58.

0.64
0.59
0.72
0.57
0.63
0.43
0.73
0.59
0.69
0.37
0.36
0.34
0.72
0.56
0.56

Faciity
Value (FV)
0.43
0.73
0.59
0.69
0.37
0.36
0.34
0.72
0.56
0.56
0.57
0.64
0.59
0.72
0.57
0.63

0.41
0.65
0.49
0.80
0.30
0.61
0.52
0.46
0.70
0.60
0.53
0.39
0.38
0.62
0.55

Discrimination
Index (DI)
0.61
0.52
0.46
0.70
0.60
0.53
0.39
0.38
0.62
0.35
0.76
041
0.65
0.49
0.80
0.30



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Sr.
No.

NUA W

0.64
0.51
0.60
0.30
0.32
0.36
0.61
0.80
0.46
0.60
0.32
0.28
0.64
0.75
0.64
0.67
0.79
0.78
0.75
0.69
0.69
0.68
0.67
0.64
0.63
0.60

Facility
Value (FV)
0.69
0.79
0.66
0.65
0.69
0.63

0.57 59.
0.43 60.
0.48 61.
0.62 62.
0.45 63.
0.36 64.
0.44 65.
0.33 66.
0.67 67.
0.60 68.
0.63 69.
0.44 70.
0.56 71.
0.30 72.
0.32 73.
0.41 74.
0.36 75.
0.34 76.
0.35 77.
0.62 78.
0.37 79.
0.33 80.
0.43 81.
0.39 82.
0.39 83.
0.50 84.
Paper - 3
Question -2, 3, 4

Discrimination  Sr.
Index (DI) No.
0.36 41.
0.35 42.
0.36 43,
0.42 44,
0.37 45.
0.33 46.

0.43
0.73
0.59
0.69
0.37
0.36
0.59
0.75
0.56
0.73
0.65
0.72
0.42
0.68
0.64
0.71
0.32
0.28
0.28
0.71
0.71
0.67
0.60
0.59
0.56
0.55

Facility
Value (FV)
0.36
0.46
0.52
0.73
0.52
0.68

0.61
0.52
0.46
0.70
0.60
0.53
0.62
0.40
0.30
0.31
0.36
0.59
0.47
0.43
0.52
0.63
0.63
0.43
0.43
0.76
0.47
0.46
0.56
0.68
0.42
0.30

Discrimination
Index (DI)
0.69
0.43
0.43
0.47
0.56
0.48



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.56
0.46
0.49
0.72
0.71
0.53
0.51
0.63
0.53
0.74
0.53
0.73
0.47
0.69
0.82
0.47
0.58
0.61
0.43
0.57
0.73
0.51
0.42
0.73
0.45
0.43
0.40
0.53
0.61
0.80
0.46
0.60
0.32
0.28

0.41
0.52
0.60
0.35
0.53
0.58
0.40
0.41
0.35
0.39
0.45
0.46
0.50
0.38
0.39
0.68
0.46
0.42
0.62
0.48
0.36
0.32
0.64
0.45
0.46
0.42
0.40
0.48
0.44
0.63
0.67
0.60
0.63
0.44

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

0.73
0.80
0.51
0.62
0.76
0.49
0.79
0.43
0.45
0.57
0.64
0.59
0.72
0.57
0.63
0.43
0.73
0.59
0.69
0.37
0.36
0.34
0.72
0.56
0.75
0.61
0.53
0.40
0.59
0.75
0.56
0.73
0.65
0.72

0.47
0.62
0.46
0.30
0.59
0.38
0.45
0.51
0.62
0.42
0.61
0.72
0.36
0.38
0.59
0.46
0.52
0.46
0.70
0.60
0.53
0.39
0.38
0.62
0.38
0.43
0.49
0.72
0.62
0.40
0.30
0.31
0.36
0.29



Paper - 4

Question - 1
Sr. Facility = Discrimination Sr. Facility = Discrimination
No. Value (FV)  Index (DI) No. Value (FV) Index (DI)
1. 0.68 0.36 30. 0.73 0.60
* 2. 0.56 0.25 31. 0.45 0.72
3. 0.52 0.53 32. 0.43 0.49
* 4. 0.45 0.26 33. 0.40 0.45
5. 0.80 0.49 34. 0.53 0.68
6. 0.79 0.56 35. 0.61 0.56
7. 0.43 0.46 36. 0.80 0.59
8. 0.29 0.52 37. 0.46 0.53
9. 0.28 0.60 38. 0.60 0.62
* 10. 0.35 0.25 39. 0.32 0.53
*11. 0.46 0.24 40. 0.28 0.42
*12. 0.72 0.26 *41. 0.64 0.23
13. 0.39 0.44 42. 0.75 0.62
14. 0.76 0.44 43, 0.64 0.72
15. 0.70 0.35 44, 0.67 0.45
16. 0.54 0.39 45. 0.39 0.50
17. 0.62 0.47 46. 0.76 0.52
18. 0.43 0.45 47. 0.58 0.50
* 19. 0.37 0.28 48. 0.79 0.37
20. 0.50 0.38 49, 0.53 0.62
21. 0.61 0.39 50. 0.62 0.56
¥* 22. 0.42 0.28 51. 0.49 0.38
23. 0.76 0.46 * 52, 0.38 0.28
* 24, 0.49 0.23 53. 0.61 0.42
25. 0.29 0.42 54. 0.28 0.37
26. 0.37 0.64 55. 0.37 0.46
* 27. 0.53 0.28 56. 0.56 0.27
28. 0.59 0.50 57. 0.73 0.34

29. 0.42 0.43



7]
-

No.

WA AE DD -

¥*
Pk pummh
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*12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

Paper - 4
Question - 2

Facility = Discrimination  Sr.
Index (DI) No.

Value (FV)

0.69
0.70
0.56
0.45
0.59
0.37
0.42
0.80
0.56
0.43
0.61
0.40
0.39
0.31
0.38
0.42
0.44
0.55
0.46
0.67
0.53
0.44
0.46
0.52
0.29
0.23
0.28
0.42
0.76
0.73
0.45
0.43
0.40
0.53

0.36
0.25
0.36
0.42
0.37
0.33
0.41
0.52
0.60
0.25
0.23
0.28
0.40
0.41
0.35
0.39
0.45
0.46
0.20
0.38
0.39
0.28
0.46
0.42
0.62
0.48
0.36
0.32
0.64
0.45
0.46
0.42
0.40
0.48

¥ 38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

*438.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

* 65.
66.
67.
68.
69.
70.
71.

Facility
Value (FV)
0.36
0.42
0.46
0.77
0.76
0.68
0.43
0.22
0.33
0.41
0.60
0.40
0.46
0.72
0.67
0.43
0.51
0.80
0.74
0.67
0.63
0.43
0.73
0.59
0.69
0.37
0.36
0.34
0.72
0.56
0.75
0.61
0.53
0.40

Discrimination
Index (DI)
0.29
043
0.43
0.47
0.56
0.48
0.47
0.62
0.46
0.30
0.19
0.38
0.45
0.51
0.62
0.42
0.61
0.72
0.36
0.38
0.59
0.46
0.52
0.46
0.70
0.60
0.53
0.29
0.38
0.62
0.38
0.43
0.49
0.72



35.
*36.
37.
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0.61
0.80
0.46

Facility
Value (FV)
0.69
0.42
0.75
0.66
0.53
0.42
0.70
0.61
0.43
0.55
0.33
0.61
0.75
0.54
0.52
0.53
0.49
0.39
0.71
0.46
0.53
0.76
0.48
0.27
0.38
0.46
0.73
0.51
0.42
0.73

0.44 72.
0.23 73.
0.67 74.
Paper - 5
Question - 1
Discrimination  Sr.
Index (DI) No.
0.32 36.
0.42 37.
0.62 38.
0.33 39.
0.38 40.
0.29 41.
0.31 42.
0.36 43.
0.43 44,
0.70 45.
0.64 46.
0.35 47.
0.39 48.
0.37 49.
0.35 50.
0.53 51.
0.56 52.
0.66 53.
0.42 54.
0.52 55.
0.46 56.
0.48 57.
0.67 58.
0.66 59.
0.45 60.
0.34 61.
0.32 62.
0.56 63.
0.49 64.
0.45 65.

0.50
0.62
0.52

Facility
Value (FV)
0.36
0.46
0.52
0.73
0.52
0.68
0.73
0.80
0.51
0.62
0.76
0.49
0.79
0.43
0.45
0.57
0.64
0.59
0.72
0.57
0.63
0.43
0.73
0.59
0.69
0.37
0.36
0.34
0.72
0.56

0.32
0.32
0.34

Discrimination
Index (DI)
0.29
0.43
0.43
0.47
0.56
0.48
0.47
0.62
0.46
0.30
0.39
0.38
0.45
0.51
0.62
042
0.61
0.72
0.36
0.38
0.59
0.46
0.52
0.46
0.70
0.60
0.53
0.69
0.38
0.62



31.
32.
33.
34.
35.
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0.45
0.43
0.40
0.53
0.61

0.46
0.42
0.40
0.48
0.44

66.
67.
68.
69.
70.

Paper - 5

0.75
0.61
0.53
0.40
0.59

Question -2, 3, 4

Facility = Discrimination  Sr.

Value (FV)
0.45
0.75
0.66
0.48
0.80
0.67
0.43
0.51
0.45
0.81
0.46
0.72
0.49
0.66
0.43
0.37
0.39
0.42
0.75
0.64
0.37
0.22
0.42
0.34
0.64
0.60
0.34
0.32

Index (DI)
0.36
0.55
0.36
0.42
0.37
0.33
0.41
0.52
0.60
0.65
0.43
0.78
0.40
0.41
0.35
0.39
0.45
0.46
0.70
0.38
0.39
0.88
0.46
0.42
0.62
0.48
0.36
0.32

No.
36.
37.
38.
39.
40.
4].
42,
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

Facility
Value (FV)
0.36
0.46
0.25
0.43
0.33
0.50
0.51
0.46
0.49
0.75
0.67
0.39
0.46
0.73
0.37
0.30
0.75
0.64
0.66
0.48
0.35
0.46
0.72
0.20
0.61
0.63
0.44
0.46

0.38
0.43
0.49
0.72
0.62

Discrimination
Index (DI)
0.68
0.44
0.75
0.86
0.48
0.67
0.43
0.61
0.33
0.46
0.44
0.51
0.48
0.66
0.82
0.42
0.60
0.46
0.75
0.42
0.60
0.37
0.55
0.52
0.34
0.35
0.62
0.33



29. 0.30 0.64 64. 0.43 0.37

30. 0.46 0.45 65. 0.38 0.39
31. 0.42 0.46 66. 0.49 0.38
32. 0.40 0.42 67. 0.68 0.43
33. 0.44 0.40 68. 0.57 0.49
34. 0.45 0.48 69. 0.58 0.72
35. 0.75 0.44 70. 0.67 0.62
Paper - 6
Question - 1
Sr. Facility = Discrimination Sr. Facility = Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)
1. 0.62 0.36 * 27. 0.62 0.28
% 2. 0.44 0.25 28. 0.43 0.50
3. 0.62 0.53 29. 0.42 0.43
4. 0.42 0.26 30. 0.73 0.60
5. 0.20 0.49 31. 0.45 0.72
6. 0.34 0.56 32. 0.43 0.49
7. 0.46 0.46 33. 0.40 0.45
8. 0.71 0.52 34. 0.53 0.68
9. 0.65 0.60 35. 0.61 0.56
¥ 10. 0.42 0.25 36. 0.80 0.59
x11. 0.61 0.24 37. 0.46 0.53
*12. 0.42 0.26 38. 0.60 0.62
13. 0.61 0.44 39. 0.32 0.53
14. 0.38 0.44 40. 0.28 0.42
15. 0.45 0.35 41. 0.64 0.23
16. 0.46 0.39 42. 0.75 0.62
17. 0.42 0.47 43, 0.64 0.72
18. 0.35 0.45 44, 0.67 0.45
19. 0.46 0.28 45. 0.39 0.50
20. 0.47 0.38 46. 0.76 0.52
21. 0.62 0.39 47. 0.58 0.50
*22. 0.42 0.28 48. 0.79 0.37
23. 0.66 0.46 49. 0.53 0.62
24. 0.42 0.23 50. 0.62 0.56
25. 0.48 0.42 51. 0.49 0.38

26. 0.51 0.64 52 0.42 0.35



Sr. Facility = Discrimination Sr. Facility = Discrimination

No. Value (FV) Index (DI) No. Value (FV) Index (DI)

53. 0.52 0.34 55 0.42 0.25

54 0.34 0.62 56 0.32 0.610

Paper - 6
Question - 2

Sr. Facility Discrimination  Sr. Faciity Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)

1. 0.60 0.48 29. 0.75 0.59

2. 0.45 0.46 30. 0.48 0.43

3. 0.62 0.35 31. 0.67 0.43

4. 0.49 0.64 32. 0.37 0.45

5. 0.34 0.46 33. 0.48 0.47

6. 0.59 0.37 34. 0.64 0.62

7. 0.46 0.48 35. 0.75 0.42

8. 0.66 0.64 36. 0.35 0.64

9. 0.74 0.38 37. 0.61 0.49
10. 0.27 0.75 38. 0.60 0.75
11. 0.46 0.38 39. 0.55 0.61
12. 0.37 0.46 40. 0.48 0.40
13. 0.80 0.48 41. 0.75 0.61
14. 0.64 0.58 42, 0.37 0.43
15. 0.76 0.67 43, 0.46 0.70
16. 0.77 0.49 44, 0.80 0.76
17. 0.61 0.47 45. 0.64 0.41
18. 0.37 0.49 46. 0.66 0.65
19. 0.64 0.64 47. 0.48 0.49
20. 0.37 0.37 48. 0.37 0.80
21. 0.64 0.49 49. 0.45 0.30
22. 0.37 0.56 50. 0.64 0.61
23. 0.73 0.37 51. 0.48 0.52
24, 0.60 0.48 52. 0.64 0.46
25. 0.37 0.67 53. 0.75 0.70
26. 0.67 0.48 54. 0.69 0.60
27. 0.46 0.46 55. 0.46 0.53

28. 0.37 0.33 56. 0.48 0.69



Paper - 7

Question - 1
Sr. Facility Discrimination  Sr. Facility = Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)
1. 0.25 0.45 *51. 0.32 0.23
2. 0.46 0.36 52. 0.45 0.42
3. 0.75 0.45 53. 0.48 0.30
4, 0.46 0.25 54. 0.65 0.61
5. 0.69 0.45 55. 0.34 0.42
6. 0.63 0.44 56. 0.51 0.64
7. 0.45 0.35 57. 0.62 0.28
8. 0.80 0.64 * 58. 0.45 0.26
9. 0.66 0.35 59. 0.38 0.42
10. 0.48 0.75 60. 0.45 0.34
11. 0.29 0.45 61. 0.64 0.48
¥ 12. 0.32 0.22 62. 0.72 0.64
13. 0.60 0.35 63. 0.64 0.47
14. 0.45 0.36 64. 0.32 0.64
15. 0.32 0.42 65. 0.55 0.48
16. 0.42 0.40 66. 0.61 0.32
17. 0.64 0.33 67. 0.34 0.51
18. 0.72 0.45 68. 0.45 0.34
19. 0.60 0.24 69. 0.64 0.61
20. 0.31 0.35 70. 0.48 0.32
21. 0.51 0.33 71. 0.67 0.62
22. 0.53 0.36 72. 0.38 0.42
23. 0.34 0.34 73. 0.48 0.32
24, 0.46 0.61 74. 0.64 0.33
25. 0.48 0.35 75. 0.48 0.50
26. 0.44 0.42 76. 0.29 0.61
217. 0.22 0.35 77. 0.67 0.54
28. 0.45 0.48 *78. 0.48 0.21
29. 0.64 0.65 79. 0.37 0.55
30. 0.46 0.48 80. 0.64 0.42
31. 0.37 0.32 81. 0.78 0.60
32. 0.64 0.25 82. 0.37 0.51
33. 0.35 0.40 83. 0.48 0.32

34. 0.48 0.48 84. 0.49 0.49



35. 0.76 0.44 85. 0.33 0.47

36. 0.77 0.23 86. 0.39 0.67
37. 0.48 0.67 87. 0.62 0.37
38. 0.35 0.60 88. 0.60 0.45
39. 0.32 0.63 89. 0.58 0.37
40. 0.45 0.44 90. 0.48 0.61
41. 0.64 0.56 91. 0.42 0.38
*42. 0.48 0.20 92. 0.68 0.43
43. 0.37 0.32 93. 0.80 0.48
44, 0.48 0.41 94. 0.64 0.64
45. 0.61 0.52 95. 0.71 0.37
46. 0.45 0.29 96 0.45 0.68
47. 0.38 0.52 97. 0.52 0.52
48. 0.45 0.37 98. 0.56 0.37
49. 0.75 0.56 99. 0.80 0.46
*50. 0.24 0.25 100. 0.76 0.66
Paper - 7
Question -2,3,4
Sr. Facility Discrimination  Sr. Facility = Discrimination
No. Value (FV) Index (DI) No. Value (FV) Index (DI)
1. 0.52 0.45 50. 0.32 0.54
2. 0.42 0.36 51. 0.52 0.48
* 3. 0.42 0.25 52. 0.80 0.64
4, 0.35 0.43 53. 0.49 0.37
5. 0.66 0.35 54. 0.75 0.45
6. 0.45 0.35 55. 0.71 0.64
7. 0.75 0.62 56. 0.73 0.37
8. 0.64 0.61 57. 0.67 0.39
9. 0.74 0.33 58. 0.48 0.30
10. 0.37 0.32 59. 0.72 0.67
11. 0.68 0.58 60 0.67 0.75
12. 0.48 0.46 61. 0.43 0.51
13. 0.75 0.54 62. 0.51 0.64
14. 0.28 0.64 63. 0.60 0.37
15. 0.37 0.38 64. 0.70 0.67
16. 0.49 0.46 65. 0.67 0.64

17. 0.73 0.33 66. 0.49 0.62



18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45.
46.
47.
48.
49.

0.67
0.48
0.38
0.48
0.67
0.48
0.68
0.48
0.66
0.48
0.57
0.43
0.68
0.49
0.68
0.66
0.48
0.35
0.45
0.67
0.69
0.72
0.60
0.40
0.43
0.61
0.80
0.37
0.79
0.72
0.46
0.37

0.32
0.52
0.85
0.71
0.54
0.42
0.51
0.62
0.42
0.48
0.57
0.61
0.50
0.30
0.33
0.54
0.47
0.61
0.38
0.59
0.67
0.48
0.64
0.48
0.37
0.46
0.45
0.32
0.45
0.35
0.47
0.65

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
9.
90.
91.
92.
93.
94.

95

96.
97.
98.

0.37
0.49
0.67
0.38
0.67
028
0.49
0.43
0.37
0.51
0.73
0.67
0.48
0.29
0.20
0.34
0.30
0.61
0.38
0.67
0.61
0.37
0.54
0.67
0.48
0.39
0.31
0.67
0.48
0.67
0.48
0.64

0.35
0.56
0.42
0.61
0.38
0.66
0.48
0.51
0.61
0.48
0.61
0.37
0.72
0.67
0.34
0.64
0.57
0.61
0.52
0.34
0.64
0.51
0.59
0.57 -
0.37
0.39
0.56
0.58
0.48
0.67
0.39
0.67



Sr.

No.
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Facility
Value (FV)
0.52
0.45
0.62
0.48
0.33
0.62
0.40
0.53
0.55
0.75
0.77
0.35
0.64
0.46
0.48
0.37
0.49
0.56
0.66
0.47
0.46
0.35
0.39
0.32
0.38
0.48
0.46
0.29
0.22

Paper - 8

Question - 1

Discrimination Sr.
Index (DI) No.
0.37 30.
0.56 31.
0.42 32.
0.51 33.
0.66 34.
0.42 35.
0.35 36.
0.60 37.
0.44 38.
0.33 39.
0.32 40.
0.35 4]1.
0.42 42.
0.50 43,
0.66 44,
0.42 45.
0.34 46.
0.42 47.
0.54 48.
0.63 49.
0.59 50.
0.35 51.
0.47 52.
0.64 53.
0.35 54.
0.42 55.
0.61 56.
0.35 57.
0.48 58.

Facility
Value (FV)
0.56
0.48
0.67
0.48
0.35
0.48
0.49
0.45
0.71
0.64
0.77
0.67
0.51
0.46
0.48
0.57
0.64
0.48
0.55
0.60
0.42
0.61
0.40
0.51
0.53
0.39
0.46
0.25
0.75

Discrimination
Index (DI)
0.61
0.38
0.57
0.48
0.48
0.56
0.59
0.54
0.46
0.35
0.48
0.56
0.54
0.67
0.48
0.68
0.56
0.48
0.67
0.48
0.59
0.35
0.48
0.57
0.56
0.42
0.61
0.35
0.52



Sr.
No.

©oooNOPWDNpR
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Facility
Value (FV)
0.65
0.62
0.45
0.57
0.64
0.38
0.67
0.48
0.55
0.37
0.64
0.48
0.67
0.48
0.67
0.45
0.28
0.66
0.64
0.48
0.67
0.35
0.54
0.67
0.47
0.67

Question - 2
Discrimination Sr.
Index (DI) No.
0.36 27.
0.45 28.
0.48 29.
0.64 30.
0.35 31.
0.68 32.
0.47 33.
0.48 34.
0.64 35.
0.35 36.
0.48 37.
0.64 38.
0.48 39.
0.64 40.
0.48 41.
0.51 42,
0.34 43.
0.61 44,
0.42 45,
0.60 46.
0.61 47,
0.42 48,
0.67 49.
0.48 50.
0.67 51.
0.48

Paper - 8

Qu . Uni. Library

LT
T2610

Facility
Value (FV)
0.38
0.48
0.64
0.51
0.65
0.48
0.64
0.75
0.49
0.64
0.45
0.80
0.64
0.49
0.37
0.69
0.66
0.35
0.31
0.25
0.26
0.75
0.77
0.48
0.56

Discrimination
Index (DI)
0.34
0.60
0.32
0.61
0.34
0.61
0.42
0.30
0.57
0.57
0.61
0.35
0.61
0.34
0.62
0.35
0.62
0.30
0.63
0.42
0.62
0.32
0.42
0.25
0.42
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APPENDIX 4

FLOPPY

COMPUTER PROGRAMME : 1B2002





