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                                             17MTAC13 – Research Methodology
                                                     Part A                                 10x1/2=5 marks
                                              Choose the correct Answer 
1.  Mean, Median and Mode are :                                                                      
a. Measures of deviation                                 b. Ways of sampling
c. Measures of central tendency                      d. None of the above

2. A common test in research demands much priority on                                   
a. Reliability           b. Useability                    c. Objectivity             d. All of the above

3. The depth of any research can be judged by:                                                   
a. Title of the research                                     b. Objectives of the research.
c. Total expenditure on the research                d. Duration of the research

4. Fundamental research reflects the ability to:                                                    
a. Synthesize new ideas                                   
b. Expound new principles
c. Evaluate the existing material concerning research
d. Study the existing literature regarding various topics

5. Which of the following is applicable for characteristic of a Good Research?                    
a. Systematic           b. Logical                         c. Empirical               d. All the above

6. Which of the following is not a source of Error in Measurement?                        
a. Problem               b. Respondent                  c. Measurer                d. Instrument

7. TAT stands for _________.                                                                           
a. Thematic Apperception Test                        b. Thematic Analogues Test
c. Thematic Arbitrary Test                               d. None of the above

8. Which of the following is a non-parametrictest?                                                        
a. t-test                    b. One-way ANOVA       c. Chi-square test        d. None of the above

9. Random Sampling is useful as it is__________.                                          
a. Economical method of data collection         b. Free from personal biases
c. Reasonably accurate                                     d. None of the Above

10. Find the odd one among the following.                                                            
a. Word association tests                                  b. Verbal projection tests
c. Focus group interview                                  d. Pictorial techniques

                                    Part B                              5x4=20
Answer the following
Each answer should not exceed 200 words or one page 

11. 	a) Write about the objectives of Research.					
Or
	b) Distinguish between Quantitative and Qualitative research.		

12. 	a) Identify the characteristics of a good sample design.			
		             Or
b) Describe non-probability sampling.					

13.	a) Describe the bases of scale classification.			                        
Or
b) Enumerate the guidelines for good questionnaire .			

14. 	a) Narrate the procedure for testing hypothesis.                                             
Or
b) Compare measures of central tendency and measures of dispersions?		

 15.	a) Explain the Importance of data Interpretation?		                        
Or
b) Narrate the various types of Research reports.				


	Part C	5x7=35
Answer the following
Each answer should not exceed 600 words or three pages 


16. 	a) The procedure of testing hypothesis requires a researcher to adopt several steps. 
                 Describe in brief all such steps.							                    
Or
b) What is ANOVA Test?  Write the steps in its (one-way ANOVA) formulation.	

17.	a) Discuss interview as a technique of data collection and describe different types of interviews.			                    
Or
b) Examine the merits and limitations of the observation method in collecting data. Illustrate your answer with suitable examples. 					                      

18. 	a) Devise summated Scales (Likert-type  Scales) and explain the advantages of 
               using them.					        
Or
b) Interpret Cumulative scales and Semantic differential scales.			

19. 	a) Compare different Sampling Designs.
Or
b) Outline the different steps involved in a research process.			

20. 	a) Summarise the preparation of a research report and its contents.			
	       Or
b) What is Chi-square test? Explain its significance in statistical analysis. 		

***************
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17MTC13-Research Methodology
Course Outcomes
1. Understand the basic concepts of research Process
2. Gain Knowledge about Sample Plan and Sample Design
3. Learn different scaling techniques for data collection
4. Apply various parametric and non-parametric tests in research
5. Able to interpret the data and write the report
                                   Part A   10x1/2=5 marks
1. Mean, Median and Mode are :
a.   Measures of deviation
b. Ways of sampling
c. Measures of control tendency
d. None of the above
Answer: (D)
2.	A common test in research demands much priority on
a. Reliability
b. Useability
c. Objectivity
d. All of the above
Answer: (D)
3. The depth of any research can be judged by:
a.   Title of the research.
b. Objectives of the research.
c. Total expenditure on the research.
d. Duration of the research.
Answer: (B)
4. Fundamental research reflects the ability to:
a.  Synthesize new ideals
b. Expound new principles
c. Evaluate the existing material concerning research
d. Study the existing literature regarding various topics
Answer: (B)
5.Which of the following is not a characteristic of a Good Research?
a. Systematic              b.   Logical         c.  Empirical       d.  None of the above
Answer D
6.Which of the following is not a source of Error in Measurement
a.     Problem           b.   Respondent          c.  Measurer        d.  Instrument
Answer A
7.T A T stands for 
a. Thematic Apperception Test                 b.   Thematic Analogues Test
c. Thematic Arbitrary Test                       d.    None of the above
Answer A
8.Which of the following is a non-paramtric test
a.   t-test                  b.  One-way ANOVA         c.   Chi-square test     d.  None of the above
Answer C
9. Random Sampling is useful as it is…………………….
a. Economical method of data collection
b. Free from personal biases
c. Reasonably accurate
d. None of the Above
Answer B
10. Find the odd one among the following
a, Word association tests
b. Verbal projection tests
c. Focus group interview
d. Pictorial techniques
Answer C



Part B
Answer the following
5x4=20 Marks
11.	a) Write the objectives of Research 						CO1
To gain familiarity with a phenomenon or to achieve new insights into it (studies with this
object in view are termed as exploratory or formulativeresearch studies);
2. To portray accurately the characteristics of a particular individual, situation or a group
(studies with this object in view are known as descriptive research studies);
3. To determine the frequency with which something occurs or with which it is associated
with something else (studies with this object in view are known as diagnostic research
studies);
4. To test a hypothesis of a causal relationship between variables (such studies are known as
hypothesis-testingresearch studies).
	b) Distinguish between Quantitative vs. Qualitative researches 			CO1
Quantitative research is based on the measurement of quantity
or amount. It is applicable to phenomena that can be expressed in terms of quantity. Qualitative research, on the other hand, is concerned with qualitative phenomenon, i.e., phenomena relating to or involving quality or kind. For instance, when we are interested in investigating the reasons for human behaviour (i.e., why people think or do certain things), we quite often talk of ‘Motivation Research’, an important type of qualitative research. This type of research aims at discovering the underlying motives and desires, using in depth interviews for the purpose. Other techniques of such research are word association tests, sentence completion tests, story completion tests and similar other projective techniques. Attitude or opinion research i.e., research designed to find out how people feel or what they think about a particular subject or institution is also qualitative research. Qualitative research is specially important in the behavioural sciences where the aim is to discover the underlying motives of human behaviour.

12.	a) Identify the characteristics of a good sample design				CO2
	a truly representative sample.
(b) Sample design must be such which results in a small sampling error.
(c) Sample design must be viable in the context of funds available for the research study.
(d) Sample design must be such so that systematic bias can be controlled in a better way.
(e) Sample should be such that the results of the sample study can be applied, in general, for
the universe with a reasonable level of confidence.

b) Describe the non-probability sampling	                                                     CO2
Non-probability sampling is that sampling procedure which does not afford any basis for estimating the probability that each item in the population has of being included in the sample. Non-probability sampling is also known by different names such as deliberate sampling, purposive sampling and judgement sampling. In this type of sampling, items for the sample are selected deliberately by the researcher; his choice concerning the items remains supreme. In other words, under non-probability sampling the organisers of the inquiry purposively choose the particular units of the universe for constituting a sample on the basis that the small mass that they so select out of a huge one will be typical or representative of the whole. For instance, if economic conditions of people living in a state are to be studied, a few towns and villages may be purposively selected for intensive study on the principle that they can be representative of the entire state. Thus, the judgement of the organisers of the study plays an important part in this sampling design.

13.a)Interpret errors in measurement and the sources of errors                                             CO3
Measurement should be precise and unambiguous in an ideal research study. This objective, however, is often not met with in entirety. As such the researcher must be aware about the sources of error inmeasurement. The following are the possible sources of error in measurement. (a) Respondent: At times the respondent may be reluctant to express strong negative feelings or
it is just possible that he may have very little knowledge but may not admit his ignorance. All this reluctance is likely to result in an interview of ‘guesses.’ Transient factors like fatigue, boredom, anxiety, etc. may limit the ability of the respondent to respond accurately and fully.
(b) Situation: Situational factors may also come in the way of correct measurement. Any condition which places a strain on interview can have serious effects on the interviewer-respondent rapport. For instance, if someone else is present, he can distort responses by joining in or merely by being
present. If the respondent feels that anonymity is not assured, he may be reluctant to express certain feelings.
(c) Measurer: The interviewer can distort responses by rewording or reordering questions. His
behaviour, style and looks may encourage or discourage certain replies from respondents. Careless mechanical processing may distort the findings. Errors may also creep in because of incorrect coding, faulty tabulation and/or statistical calculations, particularly in the data-analysis stage.
(d) Instrument: Error may arise because of the defective measuring instrument. The use of complex words, beyond the comprehension of the respondent, ambiguous meanings, poor printing, inadequate space for replies, response choice omissions, etc. are a few things that make the measuring instrument defective and may result in measurement errors. Another type of instrument deficiency is the poor sampling of the universe of items of concern.
b) Interpret the test of Reliability  	CO3
The test of reliability is another important test of sound measurement. A measuring instrument is
reliable if it provides consistent results. Reliable measuring instrument does contribute to validity, but a reliable instrument need not be a valid instrument. For instance, a scale that consistently overweighs objects by five kgs., is a reliable scale, but it does not give a valid measure of weight. But the other way is not true i.e., a valid instrument is always reliable. Accordingly reliability is not as valuable as validity, but it is easier to assess reliability in comparison to validity. If the quality of reliability is satisfied by an instrument, then while using it we can be confident that the transient and situational factors are not interfering.
14.a) Compare the Measures of Central tendency and Measures of Dispersion CO4
Measures of central tendency (or statistical averages) tell us the point about which items have a
tendency to cluster. Such a measure is considered as the most representative figure for the entire
mass of data. Measure of central tendency is also known as statistical average. Mean, median and
mode are the most popular averages. Mean, also known as arithmetic average, is the most common measure of central tendency and may be defined as the value which we get by dividing the total of the values of various given items in a series by the total number of items
An averages can represent a series only as best as a single figure can, but it certainly cannot reveal the entire story of any phenomenon under study. Specially it fails to give any idea about the scatter of the values of items of a variable in the series around the true value of average. In order to measure this scatter, statistical devices called measures of dispersion are calculated. Important measures of dispersion are (a) range, (b) mean deviation, and (c) standard deviation.
b) Analyse the Measures of Relationship 	                                                                CO4
if we have the data on two variables, we are said to have a bivariate population and if the data happen to be on more than two variables, the population is known as multivariate population. If for every measurement of a variable, X, we have corresponding value of a second variable, Y, the resulting pairs of values are called a bivariate population. In addition, we may also have a corresponding value of the third variable, Z, or the forth variable, W, and so on, the resulting pairs of values are called a multivariate population. In case of  bivariate or multivariate populations, we often wish to know the relation of the two and/or more variables in the data to one another. We may like to know, for example, whether the number of hours students devote for studies is somehow related to their family income, to age, to sex or to similar other factor. There are several methods of determining the relationship between variables, but no method can tell us for certain that a correlation is indicative of causal relationship. Thus we have to answer two types of questions in bivariate or multivariate populations viz.,
(i) Does there exist association or correlation between the two (or more) variables? If yes, of
what degree?
(ii) Is there any cause and effect relationship between the two variables in case of the bivariate
population or between one variable on one side and two or more variables on the other side
in case of multivariate population? If yes, of what degree and in which direction?
The first question is answered by the use of correlation technique and the second question by the
technique of regression. There are several methods of applying the two techniques, but the important ones are as under:
In case of bivariate population: Correlation can be studied through (a) cross tabulation;
(b) Charles Spearman’s coefficient of correlation; (c) Karl Pearson’s coefficient of correlation;
whereas cause and effect relationship can be studied through simple regression equations.
In case of multivariate population: Correlation can be studied through (a) coefficient of multiple
correlation; (b) coefficient of partial correlation; whereas cause and effect relationship can be studied through multiple regression equations.
15.	a)Distinguish between conceptual and empirical researches				CO1
Conceptual research is that related to some abstract idea(s) or
theory. It is generally used by philosophers and thinkers to develop new concepts or to
reinterpret existing ones. On the other hand, empirical research relies on experience or
observation alone, often without due regard for system and theory. It is data-based research,
coming up with conclusions which are capable of being verified by observation or experiment.
We can also call it as experimental type of research. In such a research it is necessary to
get at facts firsthand, at their source, and actively to go about doing certain things to
stimulate the production of desired information. In such a research, the researcher must
first provide himself with a working hypothesis or guess as to the probable results. He then
works to get enough facts (data) to prove or disprove his hypothesis. He then sets up
experimental designs which he thinks will manipulate the persons or the materials concerned
so as to bring forth the desired information. Such research is thus characterised by the
experimenter’s control over the variables under study and his deliberate manipulation of
one of them to study its effects. Empirical research is appropriate when proof is sought that
certain variables affect other variables in some way. Evidence gathered through experiments
or empirical studies is today considered to be the most powerful support possible for a
given hypothesis.;
[bookmark: _GoBack]
b) Judge the limitations of the Tests of Hypothesis	CO5
Important limitations are as follows:
(i) The tests should not be used in a mechanical fashion. It should be kept in view that testing
is not decision-making itself; the tests are only useful aids for decision-making. Hence
“proper interpretation of statistical evidence is important to intelligent decisions.”6
(ii) Test do not explain the reasons as to why does the difference exist, say between the means
of the two samples. They simply indicate whether the difference is due to fluctuations of
sampling or because of other reasons but the tests do not tell us as to which is/are the other
reason(s) causing the difference.
(iii) Results of significance tests are based on probabilities and as such cannot be expressed
with full certainty. When a test shows that a difference is statistically significant, then it
simply suggests that the difference is probably not due to chance.
(iv) Statistical inferences based on the significance tests cannot be said to be entirely correct
evidences concerning the truth of the hypotheses. This is specially so in case of small
samples where the probability of drawing erring inferences happens to be generally higher.
For greater reliability, the size of samples be sufficiently enlarged
Part C
Answer the following
5x7=35
16.a) The procedure of testing hypothesis requires a researcher to adopt several steps. Describe in brief all such steps.		CO5
To test a hypothesis means to tell (on the basis of the data the researcher has collected) whether                    or not the hypothesis seems to be valid. In hypothesis testing the main question is: whether to accept the null hypothesis or not to accept the null hypothesis? Procedure for hypothesis testing refers to all those steps that we undertake for making a choice between the two actions i.e., rejection and acceptance of a null hypothesis. The various steps involved in hypothesis testing are stated below:
(i) Making a formal statement: The step consists in making a formal statement of the null hypothesis
(H0) and also of the alternative hypothesis (Ha).
Null hypothesis H0 :10 tons
Alternative Hypothesis Ha: 10 tons
The formulation of hypotheses is an important step which must be accomplished with due care in
accordance with the object and nature of the problem under consideration. It also indicates whether we should use a one-tailed test or a two-tailed test. If Ha is of the type greater than (or of the type lesser than), we use a one-tailed test, but when Ha is of the type “whether greater or smaller” then we use a two-tailed test.
(ii) Selecting a significance level: The hypotheses are tested on a pre-determined level of significance
and as such the same should be specified. Generally, in practice, either 5% level or 1% level is
adopted for the purpose..
(iii) Deciding the distribution to use: After deciding the level of significance, the next step in
hypothesis testing is to determine the appropriate sampling distribution. The choice generally remains
between normal distribution and the t-distribution. The rules for selecting the correct distribution are similar to those which we have stated earlier in the context of estimation.
(iv) Selecting a random sample and computing an appropriate value: Another step is to select
a random sample(s) and compute an appropriate value from the sample data concerning the test
statistic utilizing the relevant distribution. In other words, draw a sample to furnish empirical data.
(v) Calculation of the probability: One has then to calculate the probability that the sample result
would diverge as widely as it has from expectations, if the null hypothesis were in fact true.
(vi) Comparing the probability: Yet another step consists in comparing the probability thus calculated with the specified value for , the significance level. If the calculated probability is equal to or smaller than the value in case of one-tailed test (and /2 in case of two-tailed test), then reject the null hypothesis (i.e., accept the alternative hypothesis), but if the calculated probability is greater, then accept the null hypothesis. In case we reject H0, we run a risk of (at most the level of significance)
committing an error of Type I, but if we accept H0, then we run some risk (the size of which cannot be specified as long as the H0 happens to be vague rather than specific) of committing an error of Type II.
b) What is ANOVA Test, Write the steps in its formulation
The basic principle of ANOVA is to test for differences among the means of the populations by
examining the amount of variation within each of these samples, relative to the amount of variation
between the samples. In terms of variation within the given population, it is assumed that the values
of (Xij) differ from the mean of this population only because of random effects i.e., there are influences
on (Xij) which are unexplainable, whereas in examining differences between populations we assume
that the difference between the mean of the jth population and the grand mean is attributable to what
is called a ‘specific factor’ or what is technically described as treatment effect. Thus while using
ANOVA, we assume that each of the samples is drawn from a normal population and that each of
these populations has the same variance. We also assume that all factors other than the one or more
being tested are effectively controlled. This, in other words, means that we assume the absence of
many factors that might affect our conclusions concerning the factor(s) to be studied.
In short, we have to make two estimates of population variance viz., one based on between
samples variance and the other based on within samples variance. Then the said two estimates of
population variance are compared with F-test, wherein we work out.
F Estimate of population variance based on between samples variance
Estimate of population variance based on within samples variance  Write the steps as well

17.Discuss interview as a technique of data collection and describe different types of interviews CO3
The interview method of collecting data involves presentation of oral-verbal stimuli and reply in
terms of oral-verbal responses. This method can be used through personal interviews and, if possible, through telephone interviews.
(a) Personal interviews: Personal interview method requires a person known as the interviewer
asking questions generally in a face-to-face contact to the other person or persons. (At times the
interviewee may also ask certain questions and the interviewer responds to these, but usually the
interviewer initiates the interview and collects the information.) This sort of interview may be in the form of direct personal investigation or it may be indirect oral investigation. In the case of direct personal investigation the interviewer has to collect the information personally from the sources concerned. He has to be on the spot and has to meet people from whom data have to be collected. This method is particularly suitable for intensive investigations. But in certain cases it may not be possible or worthwhile to contact directly the persons concerned or on account of the extensive scope of enquiry, the direct personal investigation technique may not be used. In such cases an indirect oral examination can be conducted under which the interviewer has to cross-examine other persons who are supposed to have knowledge about the problem under investigation and the information, obtained is recorded. Most of the commissions and committees appointed by government to carry on investigations make use of this method.
The method of collecting information through personal interviews is usually carried out in a
structured way. As such we call the interviews as structured interviews. Such interviews involve
the use of a set of predetermined questions and of highly standardised techniques of recording. As against it, the unstructured interviews are characterised by a flexibility
of approach to questioning. Unstructured interviews do not follow a system of pre-determined
questions and standardised techniques of recording information. In a non-structured interview, the interviewer is allowed much greater freedom to ask, in case of need, supplementary questions or at times he may omit certain questions if the situation so requires. We may as well talk about focussed interview, clinical interview and the non-directive interview.
Focussed interview is meant to focus attention on the given experience of the respondent and its
effects. Under it the interviewer has the freedom to decide the manner and sequence in which the
questions would be asked and has also the freedom to explore reasons and motives. The main task of the interviewer in case of a focussed interview is to confine the respondent to a discussion of issues with which he seeks conversance. Such interviews are used generally in the development of hypotheses and constitute a major type of unstructured interviews. The clinical interview is concerned with broad underlying feelings or motivations or with the course of individual’s life experience. The method of eliciting information under it is generally left to the interviewer’s discretion. In case of non-directive interview, the interviewer’s function is simply to encourage the respondent to talk about the given topic with a bare minimum of direct questioning
b) Telephone interviews: This method of collecting information consists in contacting respondents on telephone itself. It is not a very widely used method, but plays important part in industrial surveys, particularly in developed regions. 

b) Examine the merits and limitations of the observation method in collecting material. Illustrate your answer with suitable examples. 	                                                CO3
The observation method is the most commonly used method specially in studies relating to behavioural sciences.  In a way we all observe things around us, but this sort of observation is not scientific observation. Observation becomes a scientific tool and the method of data collection for the researcher, when it serves a formulated research purpose, is systematically planned and recorded and is subjected to checks and controls on validity and reliability. Under the observation method, the information is sought by way of investigator’s own direct observation without asking from the respondent. For instance, in a study relating to consumer behaviour, the investigator instead of asking the brand of  wrist watch used by the respondent, may himself look at the watch. The main advantage of this method is that subjective bias is eliminated, if observation is done accurately. Secondly, the information
obtained under this method relates to what is currently happening; it is not complicated by either the pastbehaviour or future intentions or attitudes. Thirdly, this method is independent of respondents’ willingness to respond and as such is relatively less demanding of active cooperation on the part of respondents as happens to be the case in the interview or the questionnaire method. This method is particularly suitable in studies which deal with subjects (i.e., respondents) who are not capable of giving verbal reports of their feelings for one reason or the other However, observation method has various limitations. Firstly, it is an expensive method. Secondly, the information provided by this method is very limited. Thirdly, sometimes unforeseen factors may interfere with the observational task. At times, the fact that some people are rarely accessible ethod to collect data effectively.
While using this method, the researcher should keep in mind things like: What should be observed?
How the observations should be recorded? Or how the accuracy of observation can be ensured? In case the observation is characterised by a careful definition of the units to be observed, the style of recording the observed information, standardised conditions of observation and the selection of pertinent data of observation, then the observation is called as structured observation. But when observation is to take place without these characteristics to be thought of in advance, the same is termed as unstructured observation. Structured observation is considered appropriate in descriptive studies, whereas in an exploratory study the observational procedure is most likely to be relatively unstructured. We often talk about participant and non-participant types of observation in the context of studies, particularly of social sciences. This distinction depends upon the observer’s sharing or not sharing the life of the group he is observing. If the observer observes by making himself, more or less, a member of the group he is observing so that he can experience what the members of the group experience, the observation is called as the participant observation. But when the observer observes as a detached emissary without any attempt on his part to experience through participation what others feel, the observation of this type is often termed as non-participant observation. (When the observer is observing in such a manner that his presence may be unknown to the people he is    observing,  such an observation is described as disguised observation.)
18.a) Devise summated Scales (Likert-type  Scales) and explain the advantages of using them CO3
Summated scales (or Likert-type scales) are developed by utilizing the item analysis approach wherein a particular item is evaluated on the basis of how well it discriminates between those persons whose total score is high and those whose score is low. Those items or statements that best meet this sort of discrimination test are included in the final instrument.
Thus, summated scales consist of a number of statements which express either a favourable or
unfavourable attitude towards the given object to which the respondent is asked to react. The respondent indicates his agreement or disagreement with each statement in the instrument. Each response is given a numerical score, indicating its favourableness or unfavourableness, and the scores are totaled to measure the respondent’s attitude. In other words, the overall score represents the respondent’s position on the continuum of favourable-unfavourableness towards an issue. Most frequently used summated scales in the study of social attitudes follow the pattern devised byLikert. For this reason they are often referred to as Likert-type scales. In a Likert scale, the respondent is asked to respond to each of the statements in terms of several degrees, usually five degrees (but at times 3 or 7 may also be used) of agreement or disagreement. For example, when asked to express opinion whether one considers his job quite pleasant, the respondent may respond in any one of the following ways: (i) strongly agree, (ii) agree, (iii) undecided, (iv) disagree, (v) strongly disagree.
Advantages: The Likert-type scale has several advantages. Mention may be made of the important ones.
(a) It is relatively easy to construct the Likert-type scale in comparison to Thurstone-type
scale because Likert-type scale can be performed without a panel of judges.
(b) Likert-type scale is considered more reliable because under it respondents answer each
statement included in the instrument. As such it also provides more information and data
than does the Thurstone-type scale.
(c) Each statement, included in the Likert-type scale, is given an empirical test for discriminating
ability and as such, unlike Thurstone-type scale, the Likert-type scale permits the use of
statements that are not manifestly related (to have a direct relationship) to the attitude
being studied.
(d) Likert-type scale can easily be used in respondent-centred and stimulus-centred studies
i.e., through it we can study how responses differ between people and how responses
differ between stimuli.
(e) Likert-type scale takes much less time to construct, it is frequently used by the students of
opinion research. Moreover, it has been reported in various research studies* that there
b) Interpret Cumulative scales and Semantic differential scales   CO3
Cumulative scales or Louis Guttman’sscalogram analysis, like other scales,
consist of series of statements to which a respondent expresses his agreement or disagreement. The special feature of this type of scale is that statements in it form a cumulative series. This, in other words, means that the statements are related to one another in such a way that an individual, who repliesfavourably to say item No. 3, also replies favourably to items No. 2 and 1, and one who replies favourably to item No. 4 also replies favourably to items No. 3, 2 and 1, and so on. This being so an individual whose attitude is at a certain point in a cumulative scale will answer favourably all the items on one side of this point, and answer unfavourably all the items on the other side of this point.
The individual’s score is worked out by counting the number of points concerning the number of
statements he answers favourably. If one knows this total score, one can estimate as to how a
respondent has answered individual statements constituting cumulative scales. The major scale of this type of cumulative scales is the Guttman’sscalogram.
Semantic differential scale or the S.D. scale developed by Charles
E. Osgood, G.J. Suci and P.H. Tannenbaum (1957), is an attempt to measure the psychological
meanings of an object to an individual. This scale is based on the presumption that an object can have different dimensions of connotative meanings which can be located in multidimensional property space, or what can be called the semantic space in the context of S.D. scale. This scaling consists of a set of bipolar rating scales, usually of 7 points, by which one or more respondents rate one or more concepts on each scale item.
19.a). Compare different Sampling Designs
(i) Deliberate sampling: Deliberate sampling is also known as purposive or non-probability
sampling. This sampling method involves purposive or deliberate selection of particular
units of the universe for constituting a sample which represents the universe. When population
elements are selected for inclusion in the sample based on the ease of access, it can be
calledconvenience sampling. If a researcher wishes to secure data from, say, gasoline
buyers, he may select a fixed number of petrol stations and may conduct interviews at
these stations. This would be an example of convenience sample of gasoline buyers. At
times such a procedure may give very biased results particularly when the population is not
homogeneous. On the other hand, in judgement sampling the researcher’s judgement is
used for selecting items which he considers as representative of the population. For example,
ajudgement sample of college students might be taken to secure reactions to a new method
of teaching. Judgement sampling is used quite frequently in qualitative research where the
desire happens to be to develop hypotheses rather than to generalise to larger populations.

(ii) Simple random sampling: This type of sampling is also known as chance sampling or
probability sampling where each and every item in the population has an equal chance of
inclusion in the sample and each one of the possible samples, in case of finite universe, has
the same probability of being selected. For example, if we have to select a sample of 300
items from a universe of 15,000 items, then we can put the names or numbers of all the
15,000 items on slips of paper and conduct a lottery. Using the random number tables is
another method of random sampling. To select the sample, each item is assigned a number
from 1 to 15,000. Then, 300 five digit random numbers are selected from the table. To do
this we select some random starting point and then a systematic pattern is used in proceeding
through the table. We might start in the 4th row, second column and proceed down the
column to the bottom of the table and then move to the top of the next column to the right.
When a number exceeds the limit of the numbers in the frame, in our case over 15,000, it is
simply passed over and the next number selected that does fall within the relevant range.
Since the numbers were placed in the table in a completely random fashion, the resulting
sample is random. This procedure gives each item an equal probability of being selected. In
case of infinite population, the selection of each item in a random sample is controlled by
the same probability and that successive selections are independent of one another.

(iii) Systematic sampling: In some instances the most practical way of sampling is to select
every 15th name on a list, every 10th house on one side of a street and so on. Sampling of
this type is known as systematic sampling. An element of randomness is usually introduced
into this kind of sampling by using random numbers to pick up the unit with which to start.
This procedure is useful when sampling frame is available in the form of a list. In such a
design the selection process starts by picking some random point in the list and then every
nth element is selected until the desired number is secured.
(iv) Stratified sampling: If the population from which a sample is to be drawn does not constitute
a homogeneous group, then stratified sampling technique is applied so as to obtain a
representative sample. In this technique, the population is stratified into a number of nonoverlapping
subpopulations or strata and sample items are selected from each stratum. If
the items selected from each stratum is based on simple random sampling the entire procedure,
first stratification and then simple random sampling, is known as stratified random sampling.

(v) Quota sampling: In stratified sampling the cost of taking random samples from individual
strata is often so expensive that interviewers are simply given quota to be filled from
different strata, the actual selection of items for sample being left to the interviewer’s
judgement. This is called quota sampling. The size of the quota for each stratum is generally
proportionate to the size of that stratum in the population. Quota sampling is thus an important
form of non-probability sampling. Quota samples generally happen to be judgement samples
rather than random samples.

(vi) Cluster sampling and area sampling: Cluster sampling involves grouping the population
and then selecting the groups or the clusters rather than individual elements for inclusion in
the sample. Suppose some departmental store wishes to sample its credit card holders. It
has issued its cards to 15,000 customers. The sample size is to be kept say 450. For cluster
sampling this list of 15,000 card holders could be formed into 100 clusters of 150 card
holders each. Three clusters might then be selected for the sample randomly. The sample
size must often be larger than the simple random sample to ensure the same level of
accuracy because is cluster sampling procedural potential for order bias and other sources
of error is usually accentuated. The clustering approach can, however, make the sampling
procedure relatively easier and increase the efficiency of field work, specially in the case
of personal interviews.
Area sampling is quite close to cluster sampling and is often talked about when the total
geographical area of interest happens to be big one. Under area sampling we first divide
the total area into a number of smaller non-overlapping areas, generally called geographical
clusters, then a number of these smaller areas are randomly selected, and all units in these
small areas are included in the sample. Area sampling is specially helpful where we do not
have the list of the population concerned. It also makes the field interviewing more efficient
since interviewer can do many interviews at each location.

(vii) Multi-stage sampling: This is a further development of the idea of cluster sampling. This
technique is meant for big inquiries extending to a considerably large geographical area like
an entire country. Under multi-stage sampling the first stage may be to select large primary
sampling units such as states, then districts, then towns and finally certain families within
towns. If the technique of random-sampling is applied at all stages, the sampling procedure
is described as multi-stage random sampling.

(viii) Sequential sampling: This is somewhat a complex sample design where the ultimate size
of the sample is not fixed in advance but is determined according to mathematical decisions
on the basis of information yielded as survey progresses. This design is usually adopted
under acceptance sampling plan in the context of statistical quality control.
b) Outline the different steps involved in a research process CO 1
(1) formulating the research problem; 
(2) extensive literature survey;
(3) developing the hypothesis; 
(4) preparing the research design; 
(5) determining sample design;
(6) collecting the data; 
(7) execution of the project; 
(8) analysis of data; 
(9) hypothesis testing;
(10) generalisations and interpretation, and 
(11) preparation of the report or presentation of the results
Briefly describe each
20.a) Summarise the preparation of a research report and its contents              CO5
         The layout of the report means as to what the research report should contain. A comprehensive layout of the research report should comprise (A) preliminary pages; (B)
the main text; and (C) the end matter. Each may be specified and described.
b) What is Chi-square text? Explain its significance in statistical analysis. CO4
The chi-square test is an important test amongst the several tests of significance developed by
statisticians. Chi-square, symbolically written as c2 (Pronounced as Ki-square), is a statistical
measure used in the context of sampling analysis for comparing a variance to a theoretical variance. As a non-parametric* test, it “can be used to determine if categorical data shows dependency or the two classifications are independent. It can also be used to make comparisons between theoretical populations and actual data when categories are used.”1 Thus, the chi-square test is applicable in large number of problems. The test is, in fact, a technique through the use of which it is possible for all researchers to (i) test the goodness of fit; (ii) test the significance of association between two attributes, and (iii) test the homogeneity or the significance of population variance. Importance may be specified.
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