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CHOICE OF EL-CTIVE COURSES AT TIMA

~ An Application of Factor Amalysis

‘:’y —
M, Raghavachari
Y.P. Sabharwal

1, Course Structure of PGP at IIM

The Post Graduate Programme at. IIM is a two yz2ar programme, All
the First Year courses are ccmpulsory and cover basic functiconal areas
along with basic disciplines which are useful in making management
decisions. The Second Year courses provide an opportunity to continue
to some extent the broad range of subjects and to pursue specizl
interest to a far greater extent, All the Second Y-ar courses, with
the exception of a two-term Business Policy course, are, therefore,
elective. A knowledge of the factors that affect the choice of these
elective courses is envisaged to be of immense value to the faculty
offering courses in Second Year as well as First Year of the Frogramme.

2. The Present Study

What Makes You Choose Your Courses? is the title of the survey
conducted to identify the principal factors that affect the choice of
the courses by the participants of the Programme in Second Year,

Int» ttively it is felt chat part1c1pants mke reference to factors
such as: career plan; previous back-greund; effort required in com=
pleting the course; professor!s role and image of the course. However,
neither the order nor the extent of importance could be assigned to
these factors on intvitive _basis, - Accordingly, a scientific gtudy
bassed on the Principal Component Method .of Factor Analysis wes under-
taken,with the participang of the 1972-74 batch as respondents to the
questionnaire discussed belcw, during the third term of the academic
sessicn 1973-74,

3. What is Factor Analysis?

Factor Analysis is one of the statistical metlicds for the study
of multivariate data. The method arose in providing mathematical models
for the explanation of psychological theories of human ability and
behaviour, The method has since been appliéd to many cther areas. The
chief &im of factor amlysis is to attaln scientiflc phrSLHOﬂy or

'economy of- descriptisn of data.' s .



2.

.. Two aspcets are. relcvhnt to the study of multivariate data,’ viz.
examine the system with a view to know the under lying §tructure; and f1t
an appropriate model for the underlying structure. A simple whdel for
the syster for which n obs. rvaticns Xyi: = j= =1,2,,.. n -
have been made on each of the variables X woinld be the structural"
relationship

1= & A B 12,000 n¥p,

i.e., we assume that the va:iables are lineir combinaticns of the m factors
tk , where usually m is considerably smaller than p. The coefficients
a are called "factor loadings." Unlike a regressi .n model, here

F, are mt fixed,

The model as such is undetermined, and we need to devise "“rules"

for determining the factor loadings aik and the factors Fk « As noted

above; Fj, &re not observable, Several met‘nnds are now availablae for

determining a, For details we re;ar to Hvrﬂan / 3 / Table 6,1, p.lC8
where an overV¥Ew of the different nnthods ‘alung w1th th;1r distinguishing
characteristics is presented. Each cf these methods assumes a criterion
e.g. maximal reproducti-n of correlations or maximum contributisn to the
sum cf th2 variarces of the p variavles. The factor loadings aik

are then uniquely determined by the statistical meéthods. For each factor
the factor loadings are ranked against the variables. The major factors
are then identified together with.the total amdunt of wariation they
account for. This leaves us with a model that fits the cmpiriczi data,
within the bounds of zccurzcy embedded through the criteria set up,

The usefulness of factor amalysis im ewpirical imvestigations,
however, largely depends uponm the investigitor's success in identifying
the factors with intuftively interpretable entities. The statistical
analysis carried out upto this point would suggest that the system
envisaged t~ be described by p variables can be described in terms of
cnly m new hypotheticzl ones. A practical identificati-n of the new
variables (factrrs) requires these tn be nmamed. For this >urpose suf-
ficient knowledge is necessary of the physical sy:tems which has
generated the data. Facter analysis is a statistical tacl which works
as an exploratory instrucent, Identification or naming the factcrs
essentially remains exter-statistical in character, thrugh the ranking
methods came handy in carrying out this exercise, :

This introduction to factor analysis as a statistical method
would be inccmplete without a reference tc the ghoice of variables
xy . A rational choice of the variables in generating empirical data

is no doubt the starting point of any study; and this is well anzpreciated,
Besides the chrice of variables, the questi-n of scale also requires
attention. The results of factor analysis ere not invariant under change
of scale. Kendall and Stuart lé/ demonstrates this point thr-ugh an



example of metecrological data, We will be tontent here by printing rut
that whether scaling, e.g. standzrdizaticn - s is custimarily the cqse
to reduce all the variables to equal importamee - is desirable ot not

is tn be deocided ~n crnsideraticns other than statistical,

Heavy ccmputation work is a general chardcteristic of statistical
analysis of multivariate data, Usc of factor analysis 1s no excepti n,
Hrwever, advent of e¢lectronic ¢ mputcrs and the availzbility of
standard ccdes has rendered it passible tr use this_technique “in several
areas, e,g, mrketing / 1,2,6,7_/, meteorclcgy /' 5_/ and ixtor. insurance
/ &4/, Bibliography in Harman / 3_/ incliudes references to many more
applications of facter analysis te <ther areas, e.g. medicine, urbzn
systems and econcmics,

4., The Questionnaire

Eighteen variables were devisad to get information, A list of these
variables is given in Exhitit 1, Thése were randomly arranged in the
questionnaire and put in the form of a becklet instead of a single sheet to
ensure to a great €xtent mutual independénce in the scoring of various
variables by a Tespondent, A six point scale was prwided ts aveid
tcentral-tendency' on the pdrt of the resprndent. It was decided to
adninister the questionnaire to all the particinants en the carpus during
the third week of February, 1974, C(Cut of a total of 116 particinants,

90 were contacted, and & check against the enrollment list indicated
that no sectien of the ‘poyulsticr' was ill-rejrescnted,

5. The Correlatirn Matrix and Other Calculations
at

The Library Program JACOBI/the IIM Computer Centre was modified
to compute the first and seccond order mements -and the correlction matrix
at the first instance., Subsequent part of the Pregran codnuted the
corr=sponding Eigen values for ‘the correlati n wmatrix and the
correspornding Eigen vectors and the factor loadinmgs: For economy-
of space we reproduce here only twe. tables, viz, The Correlat1ﬁn Ma trix,
Exhibit 2 and" Rdnkings of F&ctor loadings, Exhibit 3.

6. Identification ‘of Factors "5a
- i As an aid to identifying the Drincipal Factcrs, the variables
were rankéd, Exhibit 3, according tn 254 i=1,2,...,18 fron highest

positive to highest negative. A reference to this exhibit suggests .the
following: ) '
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€a) _PROFESS{R'S ROLE is the most rgluvant factor 1n a pgrtl-
;cipant's choice of elective courses in the Sccond Year
of the Programpe. This asccounts for 2C,407% of the '
total variatior in the data, )

(b) EFFORT REQUIRED ON THE PART OF THE PARTICIEANT is the next
Principal Factor, This coneclusi~n is based on the e~nsicer-
ation that variables nuvber 3,4,9,10,12,13 and 15 are splits
of the effort (or convenience) quuired on the part- of the
participants in completing the course. VJriatx(n exnlained
by this factor is 13.867 of the total,

(c) CAREFR PLAN 1is the third Principcl F.ctor, explaining 9,127
- of the total variaticn,

(d) ~ EXTERNAL IMAGE OF THE COURSE AND INDIVIDUAL'S OWN ASSESSM I
OF THE COURSE are the next two 2rincipal Factors. These
explain respectively 7.83% and 6.63% of the total variatinn,

The above five Principal Factors taken together explain 57 847
of the total variati-n in the data, No breakthr- ugh wes possible in
identifying further -factors. ' For ‘other ' factors .
the ranks for the varicus variables are, however, reported for the
sake of completeness, and readers are invited to seek scme su1t3b1e
factors from these data.
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Exhibit 1: The Questionnaire
Title: WHAT MAKES YOU CHOOSE YCUr COURSES

Preface: Your name will NOT be divulged to any cre and DATA will be
used absolutely for research purposes cnly,
We are imvestigating the factors that influence the choice of
courses in the FINAL YEAL ( of the Post Graduate Trograme
at IIMA,
Below are listed 18 variables. Flease read then FAST, and
mark (x) on the SCALE provided. -
The 6 points (1,2,,..,6) on the scale have the fn110w1ng
muning.
1, Not at all relevant
2, Least relevant
3. Little relevance
4, Moderately relevant
5, Substantially relevant
6, Most relevant

Variables:

1. Future meed for the %ype of skills and/or knowledge that the
’ course will impart,

2. Seniors' acclamation about the ccurse.

3. Friends are taking the crurse.

4, Number of Examimations and Quizzes.

5. Professor's attitude and grading policy.

6. Your abllity to gain the skills and/cr knowledge nf your

own as and when need for these may arise.

7. Title of the course

8. Chance of a better job

9. Aprunt of project work required

10, Level of abstracticn of the course material

11. 2rospective employers exnect you te have taken the’ ccursc.

12, {Subjective) Frobability of succeeding in the ccurse

13, Tice Schedule for the sessicns

14, 2rofessor's effectiveness in handling the c¢crurse

15, Effert required in organizing the crurse material

16, fast training and/or specializaticn

17, Y ur own career plan.

18, Your own experience abcut the subject matter while in

the First Year of the Jrogramre,
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Txhibit 3: Rankings of Fagtor Anslysis

S. - __Ranks for the v.rious fzefors
No __ ‘ariable - : ... 2 3 .5 5 € % __8 9 1€ 11 12 15 314 15 16 17 18
1 Future need for the tye of ukills and/ar 18 11 18 9 3 1 6 818 1 12 15 7 8 & 6 9 -

imovled : - -
2 m&ﬂonmmmmha”_.rsm&»o: ghout the course 13 10 18 3 17 14 7 1715 16 9 14 12 14 13 18 15 =
3 Friends are taklng th2 course 17 4 14 1 18 13 2 2 5 6 7 4 16 7 12 1 3 -
4  Nurber of examinations amd quizzes h_. 1 10 6 4 15 10 14 7 -13 2 13 15 2 7 8 18, -
S Professar's atiitude =nd aradirg policy 3 8 10 6 16 11 1212 15 5 17 1 4 15 9 1 ~
6 Your ability to gain lho aldll and/or ksocu.oa.mm..u.m 12 6 11 2 6 1 410 17 8 10 11 6. 4 16 11 -~
7 Title of the cou.re g 2 2 12 5 12 19 4 4 7 5 12 11 17 6 -
8 Charce of a bet*ar job m 5 1 7 7 9 17 1314 12 3 12 17 17 3 2 12 -
9  Amount of projoct work g 5 11 4 1 3 18 11 4 11 18 2 W0 9 14 13 § =
10 Ievel of .abstrccilos of the couirse material 8 8 5 14 11 10 3 18 17 9 6 1 3 10 3 5 7T =~
11 Prospective employer< expezt you to have

taken the courss 2 17. 4 12 15 12 8 9 8 5 1 1 8 1 18 12 17 -
12 Subjective m_Ho.ug&.E.d\ of succeeding in the '

course , 0 7 7 17 8 18 5 6 16 2 14 6 14 18 16 14 10 -
15 Time schedule for the sessions: 12 2 12 16 156 4 14 -5 3 7 11 8 6 13 2 11 16 -
14 Irofessorts effectivenics 3n handling the course 3 13 15 13 13 7 13 313 18 13 5 2 15 17 3 14 -
15 Effort required in organizrag the course meterial 4 6 3 15 14 2 9 16 6 14 17 18 18 11 s 7 4 -
16 Past training and/or sseci:lization 14 14 13 8 5 11 4 15 1 3 10 16 4 16 10 4 13 -
17 Your own career plon 5 16 17 18 9 8 15 10 2 8 1 3 15 5§ 9 15 2 -
18 four own munbmﬁh«ﬁo abont tus subject.. .7 18 9 § 1017 16 711 10 18 9 9 3 1 10 8 -

N v, 0

‘-



