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2.0 INTRODUCTION 

Data collection is an important part of research. In order to collect the 
requisite data for any &eme of research, you have to devise appropriate 
tools and use suitable measuring techniques, and decide on the relevant 
attributes of the samples drawn. There are several research tools, varying in 
design, operation, complexity of features, and interpretation. In certain 
situations you may select from a list of available tools. In other situations 
you may find that existing research tools do not suit your purpose or 
objective of research and, therefore, you may like to modify them or 
develop your own. Each tool is appropriate for collecting a particular type of 
data or information which lends itself to a particular type of analysis and 
interpretation for drawing meaningful conclusions and generalisations. For 
this, you need to familiarise yourself with the nature, merits and limitations 
of various research tools. In this unit we focus on the characteristics, types, 
uses and limitations of some commonly used research tools - 
questionnaires, rating scales, attitude scales and tests. 

2.1 OBJECTIVES 

On the completion of this Unit, you should be able to: 

Describe the characteristics of a good research tool, 
Define a questionnaire and describe its various types; 
Describe the characteristics, uses and limitations of a questionnaire; 
Define a rating scale and describe its types, uses and limitations; 
Define an attitude scale and describe its types, uses and limitations; 
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Define a test and'describe the types, uses and limitations of tests and 
Choose appropriate techniques and use them efficiently in your research 
projects. 

SCALING IN EDUCATIONAL RESEARCH 

Research tools are the measuring devices. Every measuring device has 
some kind of graduation depending upon the system of measurement. For 
example, the FPS or CGS systems measure length in foot or centimeter. 
Similarly weight is measured in pounds and grams. The footrule that 
measures length is graduated in inches. There are two major attributes - (1) 
each inch is of equal length wherever it appears on the footrule, (2) two 
different objects measured as two inches, for example by same footrule are 
of same length. 

Just as FPS or CGS provides the basis for scaling for physical measurement, 
it is necessary to provide certain form of scaling for mental measurement - 
measurement of variables like intelligence, achievement, demographic, 
attributes, etc. 

Four type of scaling are used in measurement. These are: 

Nominal, 
Ordinal, 
Interval and 
Ratio. 

Nominal Scale: It is the most elementary form of the scale. As indicated by 
the name itself it is only nominal. This form of scale is largely used to 
classify people or object in certain categories like male-female, rural-urban, 
dark-light, tall-short etc. In other words, it labels object of measurement. In 
the context of research it is concerned with the frequency of occurrence in 
the various categories. For example in a class or in a counselling session 
how many are male or how many are female students or how many have 
read the learning material or how many have not read the material. 

Ordinal Scale: This is the second level of scale which is more sophisticated 
than the nominal scale, though remains in one of the cruder forms. 
Wherever the sample of the research is arranged in ascending or descending 
order on the basis of data ori a variable, we are using the ordinal scale, e.g., 
when the students are ranked in a class on the basis of their achievement we 
are usin ordinal scale e.g., the 10"' rank in a class of 50 students is better B than 11 rank but lesser than the 9'h. However, despite the ranking it does 
not indicate the difference between the 9th and 10"' rank is equal to the 
difference between the 1 1 "' and 1 2th. In other words, the difference between 
the ranks are either unknown or unequal. The only information Chat is 
derived fiom this case is the relative position of a subject within the sampled 
population on a variable. 
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Interval Scale: As the name indicates the scale that intervals at different 
points of graduation is called interval scale. This is also called equally 
appearing interval scale. The most common use of interval scale is the 
achievement test when the test contains 100 as full marks, it implies 0 as the 
beginning. Hence 0 to 100 or 101 point scale where it is graded by one score 
at a time. This form of scale is extensively used in large majority of 
psychological variables like interests, attitudes, aptitude, etc. As mentioned 

- earlier it is also called equally appearing intervals. There is a significant 
implication of the word appearing. Apparently the difference between 88 
and 90. Since both have a scale difference of two points.however practical 
experience wiIl indicate that moving from 28 to 30 score points is far easier 
han moviilg from 88 to 90. In other words, despite the apparent difference 5 o 'two, the actual difference between 88 to 90 is much larger than the 
difference 28 and 30. Although, it is by far the most sophisticated scale in 
social research, it has the limitation of being in exact compared to the ratio 
scale used in the physical measurement. 

Ratio Scale: Ratio Scale as mentioned above is primarily used in physical 
measurement. It is exact and accurate. It is very similar to interval scale 
except that it has an absolute zero. For example, if a length is indicated by 0 
cm., it means non-existence whereas a score of 0 in mathematics does not 
indicate the absence of mathematical knowledge. The other major feature of 
ratio scale is the ratio itself. It im lies that in a 100 cm., or 1 meter long rod 

t R distance between the 28th and 30 cm., is exactly equal to the distance 
between the 8oth and 9oth crn., of the rod. In this case the intervals in the 
scale are not apparent but real. However, ratio scale has very little if at all 
application in socia1 research in general educationaI research in particular. 
However, the basic philosophy of ratio scale is the basis of the interval scale 
that is extensively used in educational research. 

As mentioned above, there are four types of scales Nominal, Ordinal, 
~nterval and Ratio. The nominal scale and the ratio scale are the crude end 
and the sophisticated end of the continuum. The most extensively used 
scaling technique in educational research is interval scale. However, choice 
of scaling technique depend upon the nature of the variable. 

2.3 CHARACTERISTICS OF A GOOD 
RESEARCH TOOL 

There are mainly three characteristics of a good research tool. These include 
validity, reliability, and usability. In selecting tools for collecting data a 
researcher should evaluate them in terms of these characteristics. Let us 
discuss these one by one. 

2.3.1 Validity 

A tool used for collecting data must provide information that is not only 
relevant but free from systematic errors. In other words, it must produce 
only valid infarnlation and measurewhat it claims to measure. For 
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example, an achievement test in Physics must measure knowledge of 
students in Physics alone. It should not turn out to be a language test. If a 
question on frictional force is asked, and a certain student well versed in the 
English language writes a good 'essay' on it, the researcher should not end 
up measuring the language ability of the student. A tool, however, does not 
possess universal validity. It may be valid in one situation but not in 
another. The tool useful in deciding in a particular research situation may 
have no use at all for a different situation. So, instead of asking, "Is this 
research tool valid?" It is important to ask the more pertinent question, 
"How valid a particular tool is for collecting information which the 
researcher needs to gather?" Or, more generally, "For what decision is this 
tool valid?" There are three types of validity: (i) content validity; (ii) 
criterion-related validity; (iii) construct validity.. 

Content validity 

Content validity relates to the relevance of the content of a research tool to 
the objective and nature of a research problem. For example, in the case of 
tests of achievement, content validity is estimated by evaluating the 
relevance of the test items to the instructional objectives, the actual subject 
studied, and the knowledge ,acquired individually and as a whole. Taken 
collectively, the items should constitute a representative sample of the 
variable tested. 

Content validity of a research tool is based on the judgement of several 
experts in the field concerned, careful analysis of objectives of the subject c 
research and the hypotheses, if any, to be tested. Content validity is also 
known as rational or logical validity or face validity. 

Criterion-related validity 

In decision making situations, selection or classification is based on an 
individual's expected performance as predicted by a research tool. For 
example, a psychological test or rating scale which predicts the kind of 
behaviour it was intended to predict, is said to possess 'predictive validity'. 
The prediction may be regarding success in a job or a course. This validity, 
refers to the association between present result as indicated by a particular 
research tool and future behaviour. In order to determine the predictive 
validity of a tool, the results from it must be compared with the actual 
performance or outcome in the future. For example, if a test is designed to 
select students for a certain medical course, scores on the test must indicate 
a significant positive relationship with their ultimate success in the medical 
profession. A researcher studies predictive validity if his or her primary 
interest is in the outcome which he or she wants to improve by some 
professional decisions. 

In some research situations, a researcher may wish to develop a new tool as 
a substitute for an already existing cumbersome tool (technique or method). 
If the existing tool is considered useful for decision making and we want to 
test the validity of the new one, the key question to ask is whether the new 
tool agrees with the information sought through the existing cumbersome 
technique. If they disagree, the new one cannot be substituted for the 
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original tool. The agreement between the newly developed tool and the 
already existing cumbersome technique for which the tool has been 
developed, is estimated by an empirical comparison. Both, the newly 
developed tool and the original one are applied to the san~e sample groups, 
and the results are compared. This type of empirical check on agreement is 
called concurrent validation, as the information obtained through the two 
tools ought to give nearly the same results. The validity of the new tool thus 
established is called its 'concurrent validity'. Let us suppose that a 
researcher has developed an achievement test in mathematics. The scores on 
this test may be compared with scores given by the mathematics teacher to 
the sample students. If the two tests show nearly the same result the 
concurrent validity of the researchers newly developed tool can be 
established. 

In case of predictive.validity, the measure of the outcome is termed 
'criterion'. While estimating concurrent validity the newly developed tool is 
proposed as a substitute for the existing technique or method, and the 
information obtained through the existing technique acts as the criterion.' 
Since in both the cases the information sought through the newly developed 
tool is related to a criterion, the two types of validation are also termed 
'criterion-related validity'. 

Construct validity 

Construct validity is concerned with the extent to which a test measures a 
specific trait or construct. This type of validity is essential for those tests 
which are used to asses individuals on certain psychological traits and 
abilities. Examples of common constructs are anxiety, intelligence, 
motivation, attitude, critical thinking etc. Construct validity is established 
by relating a presumed measure of a construct with some behaviour that it is 
hypothesized to underlie. 

2.3.2 Reliability 

A tool used for data collection must be reliable, that is, it must have the 
ability to consistently yield the same results when it is repeatedly 
administered to the same individuals under the same conditions. For 
example, if an individual records hisker respoilses on various items of a 
questionnaire and thus provides a certain type of information, helshe should 
provide approximately the same type of responses when the questionnaire is 
administered to himlher on the second occasion. If an achievement test is 
administered to learners and then readministered after .a gap of fifteen days 
without any special coaching in that subject, within these fifteen days, the 
1earners.inust show similar range of scores on readministration of the test. 

Repeated measure of an attribute, characteristic or a trait by a tool may 
provide different results. They may be due either to a real change in the 
individual's behaviour or to the unreliability or inconsistency of the tool 
itself. If the variation in the results is due to a real change in behaviour, the 
reliability of the tool is not to be doubted. However, if the variation is due to 
the tool itself, then the tool is to be discarded. 
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There are various procedures to assess the reliability of a tool. These 
include (i) the test-retest method, (ii) the alternate or parallel-form method, 
(iii) the split half method, and (iv) the rational equivalence method. 

The test-retest method 

In this method the same tool is re-administered to the same sample of 
population shortly after its first administration. The relationship or 
agreement between the information or data sought through the two 
administrations provides the measure of reliability of the tool. The chief 
disadvantage of this method is that if the time between two administrations 
of the tool is short, the immediate memory effects, practice and the 
confidence induced by familiarity with the tool may give a wrong measure 
of its reliability. On the other hand, if the interval is too long, the real 
changes in behaviour in terms of growth may under-estimate the reliability 
of the tool. Owing to these limitations, the test-retest method is generally 
less useful than the other methods. However, this type of measurement is 
commonly used with questionnaires, observations, and interviews. 

The equivalent or parallel-forms method 

This method requires that two equivalent or parallel forms of tool be 
prepared and administered to the same group of subjects. The items in these 
tests are parallel. Then, the results in terms of two sets of measures obtained 
by the use of the tool are correlated to. measure the level of its reliability. 

In developing the parallel forms of a tool, care has to be taken to match the tool 
material with the content, the difficulty level and the form. The parallel-form 
method is widely used for determining reliability of a research tool. The 
reliability of psychological tests and attitude scales is usually estimated by this 
method. , 

The split-half method 

In this method, the tool is first divided into two equivalent 'halves'. If there 
are 50 items in a test, two equivalent halves are made of 25 items each. It 
may be done by having alternate items. The measure of the first half of the 

I 
tool is correlated with thk measure of the other half. The measures are 
correlated to find the reliability of tests and attitude scales. The main 
limitation of this method is that a tool can be divided into two halves in a 
number of ways and, thus, the estimate of the reliability may not have a 
unique value. 

The rational equivalent method 

This method of measuring reliability is considered to be free from the 
limitations of the other methods discussed so far. Two forms of a tool are 
defined as equivalent when their correspondiilg contents are 
interchangeable. This method is most commonly used in estimating the 
reliability of psychological tests. 
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2.3.3 Usability 

The usability of a tool depends on its objectivity, cost effectiveness, the time 
and effort required to administer it, and how easy it is to analyse and draw 
conclusions through its use. 

A tool should yield objective information and results. In other words, the 
results should be independent of the personal judgement of the researcher. If 
it cannot yield objective data, we say that it is not usable. If the tool can be 
administered in a short period of time, it is likely to gain cooperation of the 
subjects and save time of all those involved in its administration. The cost of 
construction, printing and administration of the tool should be reasonable. 
The simplicity and ease of administration, the swres and interpretation are 
also important factors to be considered while selecting a tool, particularly, 
when the expert advice is not easily available. The tool should interest' and 
fascinate the subjects so that it may gain their cooperation. 

- - - - 

. Check Your Progress 1 

Explain the terms Validity, Reliability and Usability in your own words. 

Notes: (a) ~ n s w e r  in the space given below. 
(b) Compare your answers with the one given at the end of this Unit. 
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2.4 TYPES OF TOOLS AND THEIR USES. 

Questionnaires, interviews, rating and attitude scales, and tests, are the 
major data-gathering research tools. In the following sections and sub- 
sections we shall discuss these research tools. 

2.41 Questionnaire 

'Questionnaire' is a commonly used and frequently abused tool for 
gathering a variety of data. A questionnaire may include of a series of 
questions pertaining to psychological, social, educational, or any such issues 
which are sent to an individd or a group, with the aim of obtaining 
relevant data on the topic of research. 

Types 4 questionnaires 

Questionnaires can be classified in various ways. Here we confine ourselves 
to stnx%ured and unstructured questionnihres. , 

Stmctufed questionnaires are those which pose definite, and concrete 
questions. They are prepared well in advance and not on the spot. 
Additional questions may be used d ' y  when there is a need to clarify vague 
or inadequate replies by respondents or when further details are needed. The 
form of questions may require responses which ate either closed or open. 

Closed-form of questionnaires are used when categorised data are required. 
They include a set of questions to which a respondent can reply in a limited 
number of ways -- 'yes', 'no', 'no-opinion', or an answer from a short list of 
possible responses. Helshe is asked to put a tick ( .\I ) mark in a space 
provided on the answer sheet or is requested to underline a response. 
Sometimes he/she is asked to insert brief answers of hisher own. The open 
ended responses on the other hand are fiee and spontaneous egpressions by 
the ~eopondent to the questions posed to himher. The open-ended responses 
are used rnainlifor intensive study of a limited number of cases or 
prelimidary exploration of new problems and situations. At times, the 
respondent is asked to write a descriptive essay and express hislher 
viewpoints or report on details and events, without restrictions imposed as 
in the case of closed questions. 

Unstructured questionl.zaires are frequently referred to as interview guides. 
They also aim at precision and contain definite issues that are covered while 
conducting an'interview. Flexibility is the chief advantage of the 
unstruq~red questionnaire. .It is designed to obtain viewpoints, opinions, 
attitu&r and to show relationships between various types of information 
which might escape notice under more mechanical types of interrogation. 
No predetermined responses are ppvided; instead, free responses are 
solicited. 



Fig. 1 : Filling r p  a Questionnaire 

Chnrrcteristics of a good questionnaire 

The characteristics of a good questionnaire can be analyzed by its: 

1. Purpose 

A good questionnaire must serve two pwpmes. First, it must -late thc 
objectives of an investigation into specific questions, the answers to which 
will provide the d.IP necessary to test the hypotheses and explore the area 
d e f d  by the objectives. Each question should relate'the corresponding 
objective so that the response obtained can be analysed and interpreted 
accordingly. The research objectives and specifications of the data required 
must precede the construction of questionnaire. Secondly, the questionnaire 
must motivate the respondents to communicate the required information. It 
is essential ta include a courteous and carefully constructed covering letter 
to explaii~ the purpose and importance of the study. The covering letter 
should assure the respondent that delicate information will be held in strict 
confidence. 

The language of a good questionnaire should be concise and directed 
towards prodicing uniformity of understanding among the respondents. The 
vocabulary should be simple and within the easy grasp of the least 
intelligent of the group under study. The syntax shduld be clear and 
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straightforward. Vague phrases and expressions should be avoided. 
Technical expressions should be used only if the inquiry is directed to a 
select group which is well-versed in the technical language used. Proverbs 
and quotations should be avoided. Subjective words, such as 'bad', 'good', 
'fair' and the like do not lend themselves to quantitative measurements nor 
qualitative analysis unless they are used for comparisons on a rating scale. 

3. Frame of Reference 

The respondent's frame of reference influences hislher answers. Coinplex 
questions that require the respondent to go through several steps of 
reas dng before answering are undesirable and have often resulted in 
illis1 ading information. For example in a question like 'should stud1 
cent E rs modernise their teaching', the word 'modemise' nlay have different 
connotations for different people. 

t i ~ n s  on coiltroversial issues should be broken down into components, 
the researcher can determine the respondent's feelings about various 
of the problem, including those which helshe refuses to comment 
series of specific questions is needed so as to uncover degrees of 

<. f feeling or convic&on. For example, questions to understand -- - itude towardeghe reservation policy have to be broken illto 
quality, equjty , equar8pportunities, etc. 

The rcquired answers should be within the informational domain of the 
respondents. For example a yestion 'Do you read 'Times' lnny not bring 
the desired response as inally ~espondents nlay not know about this 
magazine. The length of the questio~ls and statements used should be 
governed by a reliable estimate of the respondents' comprehensioi~ level. 

4. Arrangement of Qzrestions 

The arrangement or ordering of questions should receive special atlention. Jt 
should appear logical to the respondents. The questions placed first in the 

., 
questionnaire should be the easiest to answer. 'Interest-generatil~g' 
questions should be asked at the beginning. A proper sequence of questions 
proceeds from the general to specific, from sinlple to con~plex ones, from 
those that will create favorable attitude to those that may be somewhat 
delicate or sensitive. 

5. Length of the Qzteslionncri~.e 

A questionnaire should not be longer than necessary. The total number of 
questions must not be too large LO tire or bore the respondents. If too Inally 
questioils are asked and the respondeilt becomes tired, the questioils at the 
end of the series may not be well answered. If it is necessary to include a 
large number of questions, it is advisable to have separate questionnaires. 

6. Form of Response 

The forin in which the responses are recorded m~Gt be integrated with the 
form of the questions. There should be no hesitation in asking for responses 
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in different forms in the same questionnaire, since it is frequently found that 
one form is better than another for questions about different aspects of the 
same subject. Questions requiring answers like "Yes" or "No" are subject to 
least bias. These responses are easy to tabulate. However, they do not 
always yield sufficient information on the subject under study. In such 
cases, the use of multiple choice responses is desirable. Questions that 
present multiple choices to the respondent are effective when the choices are 
few and easy to follow. 

Uses of questionnaire 

1. A questionnaire is a popular means of collectirlg different kinds of data 
in research. It is widely used in educational research to obtain 
information about certain conditions and practices, and to inquire into 
opinions of an individual or a group. 

2. A questionnaire is administered personally either individually or to a 
group of individuals or is mailed to them to save a great deal of time 
and money in travel. In the former situation, the person administering 
the tool has an opportunity to establish rapport with the respondents, to 
explain the purpose of the study to the respondents and to explain the 
meaning of questions which may not be clear to them. In the latter 
situation, mailed questionnaire is mostly used when the individuals 
cannot be contracted personally. The range of Bdministratioi~ of a 
mailed questionnaire may be national or international. 

3 .  Questionnaires are used both to initiate a formal inquiry and also to 
suppleinent and check data previously accumulated. They may pertain 
to studies of economic or social problems, measurement of opinion on 
public issues or events, studies of administrative policies and changes, 
studies on the cost of living, consumer expenditure, child welfare, and 
numerous other issues. 

Limitations of questionnaires 

1. A questionnaire cannot be used with children and hliterates. 
2. The return of the mailed questionnaire is often as low as 40 percent to 

50 percent. As a result of this poor response, the data obtained are 
sometimes of limited validity. The respondents who return the 
questionnaires may not be representative of the entire group. It will 
make the sample a biased one and thus vitiate the findings. 

3.  Sometimes respondents may not like to respond in writing to questions 
of intimate and confidential nature or to questions iilvolving 
controversial issues. For example, it has been experienced that people 
avoid questions related to marriage and government servants avoid 
answering question about policy matters of the government. 

4. It is sometimes difficult to formulate and phrase questions on certain 
complex and delicate problems. 

5 .  There is no check on the respondentfio misinterprets a question or 
gives incomplete or indefinite responses. 



6. htirrrcs the respondent may modify hidher eulierlgiginal 
rtlpom to the questions when hc/she finds that hislhcr rcsporid to 
lstter qukrtionr arc contradicting the p~vious  ones. 

De~ribc briefly the chrracferistics of a good questionnaire. I 
Notes: (a) Answer in the space given below. 

(b) Compue your answer with the orme given at the end of this Unit. 

2.4.2 Rating Scale 

&Rating' is a term applied to an expression of opinioil or judgement 
regarding some situation, object, character, or an qttribute. 'Rating scale' 
refers to a 'scale' with a set of points which describe varying degrees of an 
attribute under investigation. 

Rating scales are broadly classified into five categories: 

9 numerical scales, 
ii) graphic scales, 
iii) standard scales, 
iv) rating by cun~ulative points, and 
v) forced choice ratings. 



We discuss them below in the same order. 

Fig. 2: How Tall are you 

Numerical scales 

In a typical numerical scale, a sequence of defined numbers is supplied to 
the rater or the observer. Helshe assigns to each stin~ulus to be rated, an 
appropriate number in line with these definitions or descriptioils of the event 
or the stimulus . For example, the following scale illay be used in obtaining 
ratings of the affective values of colours: 

1. Most pleasant imaginable 

2. Most pleasant 

3. Extremely pleasant 

4. Moderately pleasant 

5. Mildly pleasant 

6. Indifferent 

7. Mildly i~npleasant 

8. Moderately uilpleasant 

9. Extremely unpleasant 

10. Most unpleasalit 

1 1.  Most unpleasant inlaginable 
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The use of negative numbers is not favoured as those observers or raters 
who are not well versed in Algebra find it difficult to manage negative 
members. 

Numerical rating scales are the easiest to be constructed. They are also the 
simplest in terms of handling the results. However, numerical scales have 
the limitations of biases. 

Graphic scales 

The graphic scale is the most popular and the most widely used type of 
rating scale. In this scale a straight line is shown, vertically or horizontally, 
with various clues to help the rater. The line is either segmented into units 
or continuous. If the line is'segmented, the number of segments can be 
varied from case to case. Given below is an example of such a scale. 

How effective was the tutor in the class? 

Very Slightly Average Slightly Very 
Effective Effective Ineffective Ineffective 

There are many advantages in graphic scales. They are simple and easy to 
administer. Such scales are interesting to the rater and require little added 
motivation. However, scoring in the case of some formats of graphic scale 
is rather laborious. 

Fig. 3: Graphic Representation 
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Standard scales 

In standard scales a set of standards is presented to the rater. The standards 
are usually objects of the same kind to be rated with pre-established scale 
values. This type is like that of the scales for judging the quality of 
handwriting. The scales of handwriting provide several standard specimens 
that have previously been spread over on a common scale by some 
standardised procedure like equal-appearing intervals. With the help of 
these standard specimens, a new sample of handwriting can be equated to 
one of the standards, judged as being between two standards. The 'man-to- 
man scale' and the 'portrait-matching' scale are the other two fonlls that 
conform more or less to the principles of standard scales. 

Rating by cumulated points 

The unique and distinctive feature of rating by cumulative points is its 
immense use and ease of scoring. The rating score for an attribute, object or 
individual is the sum or average of the weighted or unweighted points. The 
'check-list method' and the 'guess-who technique' belong to this category 
of rating. 'Check list methods' are applicable in the evaluation of the 
perfonname of personnel in a job. The weights of 1 and -1 are assigned 
to every favourable and unfavourable trait, characteristic or attribute and the 
individual's score is the algebraic sum of the weights. In 'guess-who 
technique', some statements like "here is the one who is always doing the 
wrong things to malte others sad", are constructed and each individual is 
aslted to list all the inembers of hisher group who fitted such description, 
nleiltioning the same individual as many times as necessary. Each 
individual scores a point for each favourable or unfavourable description 
applied to hidher,  and the total score is the sum total of all such points. 

Forced choice ratings 

In 'forced-choice rating' methods, the rater is asked, not to say whether the 
ratee has a cei-tain trait or how much of it the ratee has, but to essentially 
say whether helshe has some or one trait or another 0f.a pair. For example 
instead of deciding whether an individuals' leadership qualities are superior 
or above average, it may be asked if the person. 

exei-ts strong influence on hisher associates, 
is able to make others act, and 
asserts during functions. 

Uses of rating scales 

9 Rating methods consume much less time than other methods of 
scaling like 'pair comparison' and 'rank ordering'. 

ii) Rating methods are quite interesting to the raters, especially if 
graphic methods are used. 

iii) Best ratings can be obtained by preseiltiilg aile stiillulus to a rater at 
a time. 
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iv) Rating scales can be used with large numbers of stimuli to a rater at 
a time. 

v) Rating scales can be used with raters who have very little training 
for the purpose. 

vi) Rating methods can be used with large numbers of stimuli. 

vii) Rating scales have much wider range of application and can be used 
for tutor-ratings, personality ratings, school appraisal, sociological 
surveys, etc. 

Limitations of rating scales 

Rating scales have several limitations. Some of them are discussed as 
under: 

i) Error ofleniency. There is a constant tendency among the raters to 
rate those whom they know well, higher than they should. Such 
raters are called 'easy raters'. Some raters become aware of their 
easy rating and consequently rate individuals lower than they should. 
Such raters are called 'hard raters'. The leniency error refers to a 
general and consistent tendency for a rater to rate too high or too low 
for whatever reasons. 

ii) Error of central tendency. Most of the raters hesitate to rate the 
individuals on the extremes of the scales, instead they tend to rate 
the individuals on the middle of the scale. Obviously,, the results get 
distorted. 

iii) Halo-effect. Halo-effect is an error which obscures the clusters of 
traits within an individual. The rater forms a general opinion about 
the person's merit and hislher ratings on specific traits are greatly 
influenced by this general impression. It results in a spurious 
positive correlation among the traits which are rated. If a learner 
likes a tutor, helshe will rate the tutor high on all traits without 
considering the meaning attached to a particular trait. 

iv) The logical error. The logical error is due to the fact that judges are 
likely to give similar ratings foc traits which they feel are logically 
related to each other. 

v) The contrast error. The contrast error is due to a tendency of a rater 
to rate others in the opposite direction (contrasting) from 
himselfherself in a trait. 

vi) The proximily error. It has been seen that adjacent traits on a rating 
scale tend to inter-correlate higher than the remote ones, their degree 
of actual similarity being approximately equal. This error may be 
counteracted to some extent by placing similar traits farther apart 
and the dissimilar ones closer. 
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Check Your Progress 3 

List the types of rating scale. 
Notes: (a) Answer in the space given below. 

(b) Compare, your answer with the one given at the end of this Unit. 

....................................................................................... 

....................................................................................... 

....................................................................................... 

....................................................................................... 

....................................................................................... 

....................................................................................... 

....................................................................................... 

Attitude Scale 

'Attitude' is defined as the degree of positive or negative effect associated 
with a certain psychological entity. In other words it is the pre-disposition of 
an individual towards a psychological entity - maybe an institution, ideal, 
symbol, phrase, slogan, job or idea towards which people respond 
positively or negatively. The inquiry form that attempts to assess the attitude 
or belief of an individual is known as an opinionnaire or attitude scale 
depending on the way the questions are put and responses sought. 

Types of attitude scales 

Various scaling techniques have led to the development of different types of 
attitude scales which provide quick and convenient measure of attitudes. 
However, the method of 'equal-appearing intervals' (Thurstone Scales) and 
'method of suininated ratings' (Likert Scales) have been extensively used ih 
attitude or opinion research. The attitude scales that are developed using 
these scaling techniques consist of a number of carefully edited and selected 
items called 'statements'. 

Fig. 4: Is it the age to play 
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The method of 'equal-appearing intervals' was originally developed by 
Thurstone and Chave (1 929). The attitude score of an individual obtained by 
this method has an absolute interpretation in terms of the psychological 
continuum of scale value of the statements making up the scale. If this score 
falls in the middle range of the psychological continuum, the attitude of the 
individual is described as "neutral". If it falls towards the favourable end of 
the continuum, it is described as "favourable" and if it falls towards the 
unfavourable end, it is described as "unfavourable". 

In the 'method'of sunlmated ratings' $eveloped by Likert, the item score is 
obtained by assigning arbitrary weights of 5 ,4 ,3 ,2 ,  and 1 for strongly agree 
(SA), agree (A), undecided (U), disagree (D), and strongly disagree (SD) 
respectively, for the statements favoring a point of view. On the other hand, 
the scoring weights of 1 ,2 ,3 ,4 ,  and 5 are given for the respective responses 
for statements opposing this point of view. An individual's score on a 
particular attitude scale is the sum of hisher rating on all the items. 

Uses of attitude scales 

1. Attitude scales are used to measure the degree of positive or negative 
feeling associated with any slogan, person, institution, religion, 
political party, etc. 

. . 
11. Attitude scales are used in public-opinion-surveys in order to make 

some important and crucial decisions. Industrial, political, 
educational and other leaders seek knowledge of public opinions 
and attitudes. Educationists, for example, conduct opinioil surveys to 
find out how people feel about educational issues. Business firms 
make public opinion surveys to find out what type of product, 
packaging or advertising appeals to the purchasers. Politicians 
conduct opinion surveys to predict how people will vote or what 
programmes they are likely to favour. 

Limitations of attitude scales 

The process of assessing attitude with the help of attitude scales has various 
limitations. 

i. An individual may coilceal hisher real attitude, and express socially 
acceptable opinions only. 

ii. An individual may not really know how helshe feels about social issues 
and helshe may never have given the idea a serious consideration. 

iii. An individual may not be able to express hisher attitude towards an 
abstract situation unless helshe actually confronts with it in hisher real 
life. 
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Check Your Progress 4 

Describe briefly the uses and limitations of attitude scales. 

Notes: (a) Write your answer in the space given below.. 
(b) Compare your answer with the one given at the end of this Unit. 

2.4.4 Tests 

A test, in the narrowest sense, connotes the presentation of a standard set of 
questions to be answered. We obtain a measure (a numerical value) of a 
characteristic or attribute of a person pertaining to hisher potential 
knowledge of, say, mathematics, honesty, perseverance, creativity fiom 
hisher answers to such a series of questions. 

Types of tests 

Tests may be classified in different ways, some of which are described as 
follows: 

A. On the basis of administration: We have three categories under this 
classification: 

Power vs. Speed tests: A 'power test' is a test in which every 
subject has a chance to attempt each item of the test. It has no 
time limit and the subject goes on attempting test items till 
helshe can no longer continue successfully. On the other 
hand, a 'speed test' is defined as one in'which no subject has 
enough time to attempt all items. Most entrance tests held'for 
admission into various university courses are speed tests. A 
large number of items are given to be attempted within a 
fixed time. 

ii) Individual vs. Group Tests: The tests which are administered 
on one individual at a time are known as 'individual tests'. 
These tests are useful in situations where a precise and 
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detailed assessment of some characteristics of an individual 
is desired. 

The test which is administered to many subjects at the same 
time is termed as a 'group test'. These tests are particularly 
useful when large numbers of subjects have to be tested at 
the same time. 

iii) Paper-pencil and Performance Tests: 'Paper-pencil tests' 
require the subject to respond to the item by writing hisher 
replies. They pose questions in the forin of seiltences, or 
designs, and require the subject to record hislher answer 
either by underlining, ticking or encircling one of the 
alternative answers or by writing a word, phrase or sentence 
in the blank space provided for this purpose. 

On the other hand, in 'performance tests', probletns are 
presented in a concrete form and the subject is required to 
respond not by writing but by manipulating toys, blocks or 
picture cards, etc., depending on the level of the testtaker. 

Fig. 5: Testing the Power of a Drug 

B. On the basis of standardisation: On the basis of standardisation tests 
can be classified into two categories: 

i) Non-standardised teacher-made tests and 
ii) Standardised tests. 
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Teachers use their own tests in classroom situations to assess the 
achievement of learners in different subjects/di'sciplines. Such tests 
are designed for specific use and their reliability or validity are not 
established by careful statistical controls. By contrast, in 
standardised tests each item and total score are carefully analysed. 
The content, administration and scoring in these tests are 
standardised. 

C. On the basis of traits and abilit.ies to be measured: Tests can also be 
classified in terms of their purpose, that is, the types of abilities and 
psychological traits they describe and claim to measure. By this 
standard, we may distinguish five major classes of tests, each with 
inany sub-classes: 

i) the tests of general mental ability or intelligence, 
ii) the tests of special abilities or aptitudes, 
iii) the tests of creativity, 
iv) the tests of attainment, and 
v) the persoi~ality measure. 

i) Tests of general mental ability or intelligence 

Tests of general mental ability measure general ability which enters into 
performance of all activities and which differs in magnitude from individual 
to individual. The items in such tests assess the subjects' ability to perceive 
relationships, solve problems and apply knowledge in a variety of ways. 
Intelligence tests are classified as verbal and non-verbal tests, paper-pencil 
and performance tests, speed and power tests and individual and group tests. 

ii) Tests of special abilities or aptitudes 

Although intelligence tests seek to measure abilities which are valuable in 
almost any type of mental applications, effective educational/vocational 
guidance and proper placement call for tests directed at specialised abiiities. 
Such types of test are called tests of special abilities or aptitudes. These 
tests are used mainly to predict success in some occupation, academic or 
training course. For example, for selecting clerks for a bank, Clerical 
aptitude tests have to be administered. Similarly for admitting learners to a 
B. Ed course, teaching aptitude test has to be administered. 

iii) Tests of creative thinking 

There are two distinct types of thinking ability, namely, convergent thinking 
and divergent thinking. Convergent thinking involves the generation of 
ideas and facts from available information and in tests of convergent 
thinking (tests of general intelligence and aptitude), the subject is asked to 
define a word, solve an arithmetical problem, find the next number to 
continue a series, etc. Divergent thinking involves generation of novel 
responses to situations; responses that are original, unusual and varied. 
This thinking generally goes by the name 'creativity' and tests which are 
used to measure it are called tests of creative thinking or creativity. In such 
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tests, the subject is encouraged to generate multiple responses to a problem. 
The responses are evaluated in terms of fluency (number of responses), 
flexibility (number of different categories of responses), and originality 
(number of responses given). For example, the respondents may be asked to 
name objects that are round in shape. Large and varied responses are 
expected to this question. Such items are included in a creativity test. 

iv) Tests of Attainment or Achievement 

Tests which are conducted to measure present performance vis-a-vis the 
skill or knowledge that has been acquired as a result of training are called 
attainment or achievement tests. They are designed to measure an 
individual's level of learning in a particular discipline, subject or course at 
the end of instruction. If an achievement test is developed to assess whether 
a st"1dent possesses required skills in terms of a specified criterion at a 
particular time, the test is designated as 'criterion-referenced or mastery 
test'. If, on the other hand, the test is to assess the student's relative position 
in a group, the test is called 'discriminatory or norm-referenced test'. 

Achievement tests may be classified as traditional or essay-type, and new- 
type or objective tests. New type or objective tests include multiple-choice, 
true-false, completion, matching and short answer items. 

v) Personality Measures 

Personality measures are obtained by either projective or non-projective 
techniques. 

Projective techniques are used to make an assessment of various aspects of 
personality which cannot be measured easily by any other means. 

The non-projective techniques of personality measurement include 
personality inventories, interest inventories, value inventories, etc. An 
inventory is constructed in the form of a questionnaire. It consists of a series 
of questions or statements to which sLbjects respond by answering 'yes' or 
'no', 'agree' or 'disagree' to indicate preferences that describe their typical 
behaviour(s). 

Uses of tests 

The major role of educational institutions is to facilitate certain types of 
student learning. The tutor should encourage those activities that promote 
desirable student learning and discourage those that do not. Tests help in 
identifying such types of activities. 

i) They help in (a) providing knowledge concerning the learners entry 
behavior, (b) setting, refining, and clarifying realistic goals for each 
learner, (c) evaluating the degree to which the objectives have been 
achieved and (d) determining, evaluating, and refining the 
instructional techniques. There are many ways through which we 
can obtain information about entry behavior of the learners. Aptitude 
and intelligence tests provide information about the entry behavior 
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of learners. Aptitude and intelligence tests provide information 
concerning the speed and the ease with which a learner can be 
expected to learn. Achievement tests provide information as to 
whether a learner is weak or strong in a particular discipline/subject. 
For more information regarding deficiencies, diagnostic tests are 
used. 

ii) Tests serve various purposes in the process of counselling and 
guidance. Sometimes test results are used to confirm a learners ideas 
about hislher skills, abilities or personality characteristics. Tests may 
also be used to provide an estimate of the learners probable success 
in a particular educational or vocational field. 

iii) Many uses of psychological tests in business and industry pertain to 
decisions about the personnel. For example, tests may be used for 
selecting candidates among applicants, for placement of workers on 
jobs, and for determining whether a worker is suitable for 
promotion. Tests may be used in either of the two ways: (i) to 
measure an individual's abilities and characteristics in order to 
predict hisher performance on the new job, or (ii) as proficiency 
measures to establish whether the individual possesses the 
knowledge and skills outlined in the job specifications. Such tests 
are also used in training programmes, both as criterion measures and 
as learning experience. Besides, they may be used to study the nature 
of jobs, to determine the abilities and characteristics that suit 
workers on various jobs and how these characteristics influence the 
different ways the job is performed. 

iv) Tests play an important role in research specially in areas like 
educational psychology. For example, in validation studies, tests are 
used to predict, and to measure a variable or construct. Other 
researcher may investigate the relationship between performance in 
various tests in order to learn more about the structure of abilities of 
personality organisation. 

Limitations of tests 

i) Tests of intelligence or special aptitude should not be considered as 
the absolute measures of pure intelligence or creative thinking 
because the performance in such tests is partly determined by one's 
background and schooling. 

ii) Inventories used for personality assessment have low predictive 
validity especially when the subjects tested are below seventeen 
years of age. 

iii) Tests measuring cognitive processes can hardly measure higher 
mental processes such as ability to discover scientific laws and 
principles. 



iv) The stnngth and depth of nnderstanding of an individual and 
appsci&ve reactions in ethical, social, or aEsthic field9 are hardly 
znamd by tests. 

LET US SUM UP 

In this Unit, we have described the characteristics of a good research tool, 
various types of research tools and their uses and limitations. 

• A good research tool should be valid, reliable and usable. 
- 

a Validity pertains to the truthfulness of a research tool; reliability is 
the consistency of the results when a research tool is repeatedly 
administered on the same individual under similar conditions; and 
usability relates to the objectivity, economy of time and cost, ease 
of administration and analysis of results, etc. 

• Content validity, criterion-related validity and construct validity are 
the three main types of validity. 

a Generally, in assessing reliability of a research tool, we usually 
make use of test-retest, parallel-form, split-half or rational 
equivalence method. 

Questionnaires, interviews, rating scales, attitude scales, and tests, 
are the main data-gathering research tools or techniques. 

Questionnaires consist of a series of questions dealing with 
psychological, social, educational and other related issues. 

. Questionnaires are either structured or unstructured. A good 
questionnaire is specific in purpose, simple in language, logical in 
arrangement of questions and moderate in length. It is administered 
personally or mailed to individuals. 

Rating scales arc used to obtain judgement on a set of points which 
describe varying degrees of an attribute under observation. 
Numerical scales, graphic scales, rating by cumulative points and 
forced choice ratings are the' commonly used rating techniques. 
Leniency error, central tendency error, halo-effect, logical error, 
contrast error and proximity error are the major error types which 
are faces in of using rating scales. 

a Attitude scales are used to assess the attitude of an individual 
towards another individual, slogan, religion, institution, a different 
mode of teaching etc. They are mostly used in opinion surveys. 
Thurstone's method of 'equal appearing intervals' and Likert's 
method of 'summated ratings' are extensively used in the 
construction of attitude scales. 



A test is a standard set of q u d m  which is used to obtain a 
measure (a numerid  value) of m attribute ot 8 c b t e r i s t i c  0f.a 
person pertaining to hidher academic achievement, interests, 
values, personality trait, intelligawe, ctc. Tests are usefbl for 
teachers in taking instructionai decisions concerning entry 
behaviour of learners, instructional strategies and terminal 
behaviour of learners; for counsellors mi guidance workers in 
educational and vocational guidance of students; and for industry 
and administration in effecting sclcction, cfassification and 
placement of personnel. 

2.6 GLOSSARY 

1. Tool: An instrument used for gathering data or 
information pertaining to certain attributes or 
characteristics of an individual or a group; issues 
relating to society, systems etc. 

2. Validity: The extent to which a tool does the job for which 
it used. This term has different connotations for 
various types of tools and, thus, a different type 
of validity evidence is appropriate for each. 

(i) Content validity: It relates to the 
relevance of a content of a research tool 
pertaining to the objectives and nature of a 
research problem. 

( i i ) '  Criterion-related validity: The extent to 
which measures or scores on the tool are 
in agreement with (concurrent validity) or 
predict (predictive validity) some given 
criterion measure. 

( i i i )  ~ o n s t k i c t  validity: The extent to which a 
test measures relatively abstract 
psychological traits or constructs. 

3. Reliability: The extent to which a tool is consistent in 
measuring whatever it qlay measure. 

4. Usability: The extent to which a tool is objective, easy to 
administer and cost effective. 

5 .  Questionnaire: Printed form containing a set of questions of 
open and closed types with spaces for filling in 
responses by the respondent. 

6. Structured A questionnaire in which questions are framed 
Questionnaire: with a view to lin~itiilg the variety of responses 

made by the respondent. 

7. Unstructured A questionnaire in which the questions are left 
Questionnaire: open with a view to providing freedoin to 
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respondents for giving responses. 

8. Rating: A term applied to an expression of opinion or 
judgement regarding some situation, object or 
character. 

9. Rating Scale: A scale with a set of points which describe 
varying degrees of the dimension of an attribute 
under observation. 

10. Attitude: The degree of positive or negative affect 
associated with some psychological object. By 
psychological object we mean any institution, 
ideal, symbol, phrase, slogan, job or idea 
towards which people can differ in their opinion. 

I 1. Attitude Scale: A device which provides a measure of attitudes. 
It consists of a series of short but carefully 
formulated statements or propositions dealing 
with several selected aspects or many 
appropriate aspects of issues, institutions or 
groups of people under study. 

12. Tests: Any tool by which the presence, quality 
or genuineness of anything is 
determined; (ii) A device to evaluate the 
performance and capabilities of a learner 
or class (for example, knowledge of a 
subject); (iii) A procedure for eliciting 
responses upon which appraisal of the 
individual can be based (for example, 
intelligence, creativity etc.) 

2.7 CHECK YOUR PROGRESS: THE KEY 

1. Validity in the case of a research tool is its relevance to the 
objectives and nature of a research problem. 

Reliability is the consistency of a research tool in meas~lring 
whatever it measures. 

Usability is the extent to which a tool is objective, easy to administer 
and cost effective. 

2. A good questionnaire must 

indicate its objectives through the questions, 
use a direct, concise and simple language, 
include a series of 'why', 'what', 'when' and 'how' questions, 
place questions in a logical order, and 
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include a relatively small number of questions and demand several 
forms of responses. 

3. Rating scales are broadly classified into five types; 

i) numerical scales, 
ii) graphic scales, 
iii) standard scales, 
iv) rating by cumulative points, and 
V) forced choice ratings 

4. Attitude scales: 
Uses 

The degree of positive or negative feelings associated with a slogan, 
person, institution, etc. be measured easily using such scales. 

They help in taking informal decisions related to industrial, political 
andlor educational matters effecting public opinion. 

Limitations 

An individual my conceal the real attitudes 
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