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Instructions: Answer all questions. Each question carries equal marks. Answer the
components of a question serially.

I. What are the differences between a qualitative and a quantitative research paper? Explain the
possible contents in abstract. introduction, method, results, and discussion sections of a
quantitative research paper.

2. (a) The data of a variable are: 2,4,6,8, 10 with a mean of 6. What will be the degrees of freedom?
Justify. The data from 2,000 individuals on income and expenditure are positively and negatively
skewed respectively. How you will transform the data to reduce the skewness?

(b) On a test of cognitive ability, a sample of ten-grade boys and a sample of ten-grade girls from
the Central school at Kharagpur scored as follows:

Gender N Mean Standard deviation
p<=.05, I (223) = 1.97

Boys 144 36 6
Girls 81 40 9

Have the girls more cognitive ability than the boys? Perform a t-test and interpret the results.

3. (a) Four categories of animals- monkeys, rabbits, cats, and dogs- were taught skills by a master.
There are four animals in each category, two were males and two were females. They were
selected randomly for the experiment and trained for a period of one month in eight skills. The
numbers of skills learnt are given below:

Gender Testing after I month, numbers of skill learned
Monkey Rabbit Cat Dog

Male 5 3 6 6 p<=.05, F (1,8) =5.32;
3 6 5 5 F (3,8) =4.07.

Female 3 2 6 6
3 5 5 7

Prepare a summary of ANOV A table and answer the following:
(I) Whether the four categories of an irnals differed in learn ing of sk ills?
(2) Whether female animals learnt more skills than male animals?
(3) Whether the gender of the animals interacted with the category of animals to determine the
learning of skills?

(b) An educationa I institute samples its employees from four geograph ical regions of Ind ia to study
their attitude towards job-performance review. Employees are asked to choose between the present
review method of once a year and a proposed method of two reviews a year. The data of
employees are presented below. Compute the Chi-square value and interpret the results.

Employees East West North South Total
Number of employees who 60 70 60 70 260
prefer present method
Number of employees who 40 50 40 30 160 p<=.05,
prefer proposed method X2 (df=3) = 7.815.
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4. (a) How correlation is different from regression? Cite an example where correlation will be
applicable and another example where regression will be applicable.

(b) A data analyst is interested to know whether publication of research papers makes research
scholars happy. Of the II students investigated, 4 students had published 2 papers each,S students
had published 3 papers each, and 2 students had 6 papers each. Prepare a dataset with dummy
coding of the explanatory variables of happiness. How many dummy variables will be entered as
explanatory variables in regression analysis and why?

(c) In a survey of 500 employees, the employer is interested to know whether employees'
engagement is predicted by the supportive work environment, emplsyees' self efficacy, and
interpersonal relationships. The data on variables predicting employees' engagement are given
below. Estimate the "t" value, R2, and interpret those. Which variable is the most important
predictor of engagement and why?

Predictor of Un-standardized Standard Standardized t Multiple R2
engagement beta error of beta beta correlation

Supportive work .80 .20 .30 ? .70 ?
environment

Employees'self .75 .25 .25 ?
efficacy

Interpersona I 1.20 .40 .23 ?
re lationsh ips

p<=.05, 1(497) = 1.97

5. (a) Why and how the factors are rotated in exploratory factor analysis? Under what conditions, the
factor rotation will be orthogonal and under what conditions, the factor rotation will be oblique?

(b) The standardized path coefficients of8 indicators (AI-A8) on three factors (FI, F2, F3) in a
confirmatory factor analysis are given below along with the correlations among three factors.
Estimate the convergent val id ity and speci fy the d iscrirn inant val idity. Interpret the resu Its.

Path Coefficient Convergent
validity

FI f-AI .80 ? Why?
FI f-A2 .90
FI f-A3 .70
F2f-A4 .90 ? Why?
F2f-A5 .80
F2f-A6 .60
F3f-A7 .70 ? Why?
F3f-A8 .60

Pearson correlation among three factors
Factor Factor I Factor 2 Factor 3
Factor I I
Factor 2 .50 I
Factor 3 .60 .52 I
Discri m inant FI: F2: F3:
validity YeslNo YeslNo YeslNo
Why ? ? ?

(c) In a co-variance based SEM path analysis, two exogenous latent variables having three
indicators each are influencing two endogenous latent variables having three indicators each
which in turn are impacting an observed variable. Draw a path diagram with error and
disturbance terms.
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