An Evaluation of Factors Influencing Intentions
to Major In Information Systems

ABSTRACT: The field of information systems (I9) is facing a dilemma-a decline in the num-
ber of students majoring in 1S at a time when demand for IS graduates is increasing. There is
therefore a need to determine ways to encourage freshmen and sophomores to consider 15
as a potential major. The current research project utilized the Theory of Reasoned Action
(TRA) to determine what factors influence undergraduate business students to consider a
major in 1S. The results from a sample of 169 undergraduates on a number of variables are
reported. TRA was found to be valid in this context, and several useful recommendations are
made in terms of what can be done to encourage students to select a major in IS at the

undergraduate level.
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INTRODUCTION

The field of information systems is facing a
dilemma- the demand for prograrmers and
analysts is increasing [7, 10, 13], while the
number of students interested in majoring
i information systems while in college is
decreasing [5]. This dewnward trend in
interest in information systems has been
occurring since 1982, when a high of 8.8%
of college freshmen indicated an interest in
programmer/analyst occupations, to a much
lower percentage of 2.6% in 1989 (2,3].

As the gap between supply and demand
for 1S graduates widens, the impact will be
felt in several ways within organizations. For
example, maintenance of existing systems is

-an increasing burden in most organizations
[12]. Without a steady supply of 1S
graduates, maintenance of these systems
could be delayed. Furthermore, as organi-
zations identify new systems critical to their
mission, the shortage of qualified IS per-
sonnel will cause a delay in the implemen-
tation of those systems, thereby costing the
organization the potential benefits of the
new systerns [14].

Given the likely impact of this shortage on
organizations, many efforts have been
undertaken to reverse the trend away from
the computer field among college students.
For example, Mawhinney and Miller (81

studied the impact that an educational video
concerning the IS profession would have on
perceptions about the field among high
school seniors. The purpoese of this research
project was to explore the factors that lead
some undergraduate business students to
choose a major in IS, thus giving guidance
for possible changes to those responsible for
the development and promotion of such
programs. :

RESEARCH QUESTION

Given the increasing need for IS graduates
and the declining interest on the part of
undergraduates to major in this field, we
were interested in exploring the following
question: What are some of the factors that
lead an undergraduate business student to
choose to major in 15? Furthermore, we
were interested in some of the perceptions
students have of a career in 15, and whether
those perceptions differ for those who major
in 1S versus those who do not. The ultimate
goal of the research is to determine if there
Is some way Lo encourage more students to
consider a major in 1S to help meet pro-
jected future demand for IS employees.

Several different approaches could have
been taken to address the research questions
presented above. For example, we could
have sampled graduating senior students

PAGE 206

Jonathan K. Trower

G.W. K. Willis

Dovalee Dorsett

Information Systems Department

P.O. Box 98005

Baylor University Waco, Texas 76798-8005

1-817-755-2258

both in 1S and in other functional areas to
assess their perceptions. However, given our
facus on why students major in 1S, we chose
to focus on students who were in the
process of choosing a major {primarily
sophomores) to determine the perceptions
they have as they go through the process of
selecting a major.

Since our subjects were in the process of
deciding their major, we could not measure
their actual behavior in terms of academic
major'. At this pointin their academic
career, all we could measure is their intent
to major in 1S. However, Fishbein and
Azjen’s Theory of Reasoned Action (TRA)
provides a useful theoretical framework for
relating these intentions to actual behaviors
[1, 6]. Furthermore, it looks at the
antecedents to those intentions so that we
can examine several lactors that may
influence those intentions.

THEORY OF REASONED
ACTION (TRA)

According to TRA {1,6], the single best
predictor of actual behavior is a person’s
intention to perform that behavior (Figure

'Cf course, we could have conducted a longitudinal study where
intentions were measured in year | and actual behawior in year 3.
However, this study was more focused on ways te get students to
censider IS 2 a potential major and less on the actual behavior ulti-
mately exhibitied by the subject in our study. .

=
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1). The person’s intentions (I) are
determined jointly by his or ber attitude (A)
and subjective norm (SN) concerning the
behavior in question. The attitude com-
pomnent refers to the person’s positive or
negative attitude {evaluative affect} con-
cerning the behavior in question. An indi-
vidual's subjective norm is the perception
that most people who are important to him
think he should or should not perform the
behavior in question [1, p.57]. This rela-
tionship can be shown by the following
regression equation:
I'=wp+A + wpsSN

TRA further states that the attitudes a
person has concerning a particular behavior
(A) are influenced by salient beliefs (b;)
about the outcomes of performing the
behavior and the evaluation (e;) of the
desirability of those consequences. The
salient beliefs are the individual's belief that
performing a given behavior will lead to a
particular outcome. This relationship can be
shown by the following function:

,A = 2 bi & ei

Finally, TRA provides a predictive link
between an individual s subjective norm
(SN) and both their normative beliels (nb;)
and motivation to comply (me;). Their nor-
mative beliefs are a subjective evaluation of
whether significant individuals in their life
feel they should perform the target behavior;
the motivation to comply is an evaluation of
whether the individual subject feels com-
pelled to comply with the expectations of
-hose signilicant others. SN is determined
by the following function:

5N = 2 nbi*mci

Sheppard, Hartwick and Warshaw [11]
recently conducted a meta-analysis of the
research involving TRA to date. They found
“strong overall evidence for the predictive
utility of the model” (p. 325), even when
boundary conditions initialty placed on the
theory by Fishibein and Ajzen were violated.
In 87 studies involving a total of 12,624
subjects that investigated the relationship
between attitudes and subjective norms
and intentions, Sheppard et al. found an
average multiple correlation of 0.66,
significant at the .001 level. For the rela-
tionship between intentions and behaviors,
they found an average multiple correlation
of .53 (based on 87 studies involving a total
of 11,566 subjects).

This correlation is significant at the .01
level. Thus, based on these meta-analytic
results, we can assume the efficacy of TRA
for use in the present study.
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Figure 1. THEORY OF REASONED ACTION

TR AR e N Or A B h A e
The student’s beliefs that
majoring in I/S leads to
certain outcomes and his/ her
evaluations of these
outcomes

Attitude toward

majoring in IS

1

Relative importance

The student’s beliefs that [
specific individuals or groups |
think he/she should or should %

not major in I/S and his/her
motivation to comply with
the specific referents

RESEARCH DESIGN

This research was conducted utilizing a
survey instrument to elicit responses from a
group of university students enrolled in a
sophomore-level introductory business sta-
tistics course®. Use of students as subjects is
clearly justified in this case, since the
intentions of undergraduate students to
major in 1S is the dependent variable we
wish to predict. :

Following development, the questionnaire
was pretested prior to use in the actual
study. Results of the pretest failed to indicate
any problems with the instrument. After the
data collection effort, the instrument was
then factor-analyzed to validate the various
scales. Finally, comparisons were made
between students who indicated an
intention to major in 1S versus those who
did not have that intention.

QUESTIONNAIRE DEVELOPMENT
AND VALIDATION

Questionnaire development followed the
guidelines set forth by Ajzen and Fishbein
[1]. The salient beliefs concerning majoring
in IS were elicited from a group of 17
students who were enrolled in an advanced
COBOL programming course at the time, as
well as a group of 337 freshmen enrolled in
an introductory computer literacy course.
The salient beliefs concerning a major in 15
that were derived from this sample included
the following:
Majoring in IS

» will prepare me for a possible career in

consulting
»- may make my college background too
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of attitude and
subjective norm

Intention

Subjective
norm

technical

+ will prepare me for a high paying job .

* does not make sense when a more

technical alternative may exist

+ will provide me ample opportunities to

find a job upon graduation

« will allow me to acquire a strong foun-

dation in information and how it is used
in organizations

+ will place me in a field where the tech-

nology is rapidly changing, resulting in
obsolescence of my knowledge

s will prepare me to graduate with a skill

¢ will prepare me to become a part of a

dynamic field

+ will prepare me for a field that provides

a balance between technical and
business skills

¢ will place me in a field of study where I

like the prolessors

The list of salient referents was determined
only {rom the group of 17 COBOL students
who were actually majoring in 1S, The
salient referents menticned by the COBOL
students included their parents, other rel-
atives, close friends, current or former boss,
IS professors, and non-1S professors.

The entire questionnaire is shown in the
Appendix. The instrument was pilot-tested
in a single class of 12 students from the
target population. No problems were
evident from this small administration
of the questionnaire. Therefore, data
collection proceeded in other sections of the

2t is possible that soma upper-classmen who had already declared
their major were included in this sample. However, If this is the case,
it should not weaken the results. Even if the behavior is already
exhibitied (majoring in I5), the individual must continue to intend to
exhibit that behavior.
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Table 2. SAMPLE DEMOGRAPHICS

The student’s beliefs that
majoring in |/S leads to
certain outcomes and his/her
evaluations of these
outcomes

Attitude toward
majoring in IS

The student’s beliefs that |
specific individuals or groups
think he/she should or shouid

not major in I/S and his/her |
motivation to comply with
the specific referents

Relative importance
of attitude and
subjective norm

Intention

Subjective
norm

target course with a final sample size of
169 respondents.

Following the data collection, the factor
structure and reliability of each scale was
assessed. All items on each scale loaded on a
single factor,? with the exception of the

outcome evaluations and the behavioral
beliefs scales. On both scales there were
three questions dealing with technical
aspects of a job in IS. These quesiions (5, 7,
10, 16, 18, and 21} failed to load on the
primary factor in both cases. It is possible
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that students at this early point in their
school career could not adequately judge
the technical aspects of a job in I5. These
questions were therefore dropped from
further consideration. *

The scale reliabilities, after dropping the
six questions mentioned above, are shown
in Table 1. While the reliability of (he
outcome evaluations scale is not as high as
desired, it does meet the minimum criteria
set by Nunnally [9}.

SAMPLE

The subjects in this study were under-
graduates at a major university in the
southwest region of the United States. All
students were enrolled in a sophomore-level
introductory statistics course required for
admission to the university’s business
school. None of the respondents were in
sections of this course taught by any of the
authors. A prerequisite for this course is an
introductory computer literacy course
taught by IS faculty members in the business
school. Thus, all subjects had been exposed
to some IS fundarmentals and the concept of
a career in a compulter-related fietd. The vast
majority of the students had net progressed
to the point in their academic career where
they has formally declared their major.
Thus, at the point in time when the data
was collected, actual behavior in the form of
declared majors was not obtainable.

Descriptive statistics describing the sample
are provided in Table 2. There are no statis-
tically signilicant dilferences between those
who intend to major in 15 and those who do
not for any of the demographic variables at
the .05 level. The values for age and full-
time work experience are skewed somewhat
by a couple of middle-age students in the
sample. Given the goal of this research,
however, there was no theoretical justifi-
cation for excluding those individuals from
the sample.

RESULTS

Data analysis was first attempted utilizing
normal multiple regression techniques
similar to those applied in previous studies
involving TRA. Due to a problem with the
normality of the residuals in our analysis, a
Box-Cox transformation was performed,
resulting in the transformation of the
dependent variable to the square of y. The
results from this analysis are shown in
Figure 2, again following the normal con-
ventions used in prior TRA research. All

*All factor analyses were performad utilizing varimex rotation and a
sinimum gigenvalue of 1.0. All factor loadings were .40 or higher,




correlations shown in Figure 2 are sig-
nificant at the .01 level or better. The overall
regression model relating the subjective
norms and attitude toward majoring in IS 1o
intentions to major in IS was significant at
the .0001 level. The value for R (the
multiple correlation coefficient) of .61 is
very similar to that reported in the meta-
analysis by Sheppard et al.[11], further
strengthening our belief that TRA is a useful
approach to the current research question.

While an analysis stmilar to the one above
is frequently utilized in TRA research, the
authors felt that given the ordinal nature of
the independent variables and the nominal
nature of the dependent variable, a more
appropriate statistical approach, logistic
regression, should be used that does not
assume interval measurement scales. In this
approach, two levels of the dependent
variable were used-one for those who did
intend, to some extent, to major in IS; the
other for those who expressed no intention
of majoring in IS. Based on the results of the
logistic regression, we concluded that the
combined effect of attitude and subjective
norms is significant with a p-value of .0001.

Since these results are similar to those
from regression, it [urther strengthens our
conclusion that TRA is applicable to this
research question.

Ajzen and Fishbein [1] suggest that
external variables may be related to
intentions and behavior, but only indirectly
through the influence the external variables
would have on beliefs and attitudes. In
developing this research project, we
hypothesized that five different external
variables—job market perceptions for IS
graduates, gender, age, number of months
of full-time work, and the number of
computet languages known-would impact
intentions to major in IS. The hypothesized
external variables are shown in Figure 3.

Given the introduction of the demographic
variables in Figure 3, we needed an analysis
technique that simultaneously analyzed the
entire model. Such an analysis is possible
with linear structural equation modeling,
which is commonly implemented through
the use of a program such as LISREL,
although algorithms for performing this
analysis have been implemented in a
number of other programs, including SAS.
Because of its availability, and the ease by
which we could obtain assessments of fit,
we chose to use PROC CALIS in SAS for our
analysis in this study.

We proceeded with our analysis as follows:
first, we analyzed Fishbein and Ajzen s
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Figurc 3. STRUCTURAL EQUATION MODEL

JOB MARKET
PERCEPTIONS
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FULL TIME
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The student’s beliefs that
majoring in I/S leads to
certain outcomes and his/ her
evaluations of these
outcomes

1

g 2 SUSATES

| The student’s beliefs that
&l specific individuals or groups
gl think he/she should or should
| not major in I/S and his/her
motivation to comply with
the specific referents

original model (Figure 1); second, we tested
aur proposed extension of the model shown
in Figure 3. By comparing the fit between
the analysis of Figures 1 and 3, we can
determine if the demographic variables add
to our understanding of a college student’s
intentions to major in information systems.
Since there is not one single measure of
goodness-of-fit that is agreed to by those
who use structural equation modeling, we
report several different measures, including
the p value associated with the chi-square
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The student’s beliefs
1 that majoring in I/S
leads to certain out-
comes and his/her
evaluations of these
outcomes

The student’s beliefs
that specific
individuals or groups
think he/she should or
ORK should not major in I/S
Sie| and his/her motivation N4
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Figurc 4. RESULTS FROM STRUCTURAL EQUATION MODELLING OF MOQDEL 1

Attitude toward
majoring in MIS
N3 '

Intention
T5

Subjective
norm

Attitude toward
majoring in MIS
n3

statistic, the adjusted goodness-of-fit index
{AGEF1), and Bentler and Bonett's [4] normed
index. In interpreting these statistics, it is
desirable to have an insignificant p value for
the chi-square statistic; a significant p value

" indicates that the model does not fit the

dataset. However, this test is sensitive to the
overall sample size, and therefore it is
usually accompanied by fit indices that are
not affected by sample size. AGFI and
Bentler and Bonett's normed index range
from zero to one; with numbers closer to
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Table 3. COMPARISON OF THOSE INTENDING TO MAJOR IN
IS VERSUS THOSE NOT INTENDING TO MAJOR [N 1.5,

Attitudes {(Majoring in IS is...)
Good-Bad
Rewarding-Punishing
Pleasant-Unpleasant
Wise-Foolish

Qutcome Evaluations {Majoring in a field that
will provide is good.)
Possible career in consulting
High paying job
Ample job opportunities upon graduation
Strong foundation in informaticn and
how it is used
Graduating with a skill
Preparing to become part of a dynamic field
Balance between technical and business skills
Liking the professors

Bahavioral Beliefs (Majoring in IS will provide...)
Possible career in consulting
High paying job
Ample job opportunities upon graduation
Strong foundation in information and
how it is used
Graduating with a skill
Preparing to become part of a dynamic field
Balance between technical and business skills
Liking the professors

Subjective Norm (Those who are impertant to
me think I'should major in IS)

Mormative Beliefs (My____think 1 should
major in IS}

Parents

Other relatives

Close friends

Cuerent/former boss

MIS professors

MNan-MIS professors

Motivation to Comply (Generally speaking, | do
what my think | should do.}

Parents

Other relatives

Close friends

Current/former boss

MIS professors

MNon-MIS professors

Job Market Perceptions
Overall for all graduates
For S graduates

!

* From Wilcoxon rank-sum test

Average for
Those Whe
Intend to Major
{n=31)
213
1.94
.13
214

1.52
2.55
274

2.55
2.65
2.26
229
1.97

1.16
1.81
1.90
1.90

2.45
2.00
1.90
1.55

32

58
19
16
10
.81
32

-52
-1.35
-1.19

-.97

-06

-16

.48
1.35

Average for Those
Who Do NOT
intend to Major
{n=139)

-1
19
R
.58

1.16
2.39
2.64

2.04
2.26
2.07
1.70
1.90

63
1.08

99
1.62 .

1.78
1.63
1.28

75

-1.15

-1.42
-1.47
-1.37
-1.28

.07
-1.04

-20
-1
-6
-1.02
-1.04
-70

.30
.54

p-value*

.0001
.0001
0005
.00

1373
.3871
.8349

0018
0253
5862
0035
8208

0473
0001
0001
1964

0002
0465
0066
.0002

-.0001

0001
0001
0001
.0001
0849
0001

3615
1439
3779
8462
.0004
.0621

5126
.0002

one indicating better fits between the model
and the clata. Both of these measures are not

affected by the overall sample size.

Qur initial analysis of the model in Figure
1 indicated that the theoretical model fit the

index =
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data very well. The chi-square value of
7034 was not significant (p = .8724), AGF1
=.9915, and Bentler and Bonett’s normed
9958, In this analysis, both
nummbers are very close to one, indicating a

very good fit between the theoretical model
in Figure 1 and our dataset. The paramerer
estimates [or this analysis are shown in
Figure 4.

To test the additional effect that the demo-
graphic variables had on intentions, beyond
that of attitudes and behavior, we used SAS
to estimate the model shown in Figure 3.
With the addition of these five new
variables, the overall fit of the model went
down, indicaring that while the initial model
fit the data, this revised model did not fit as
well. Thus, for discussion purposes we
consider only the basic theoretical model
presented in Figure 1. This finding is also
consistent with that obtained through corre-
lation analysis-there were no significant
correlations between the five external
variables and intentions.

DISCUSSION

Given the results reported above con-
cerning the applicability of TRA to this par-
ticular research question, we can now turn
1o an in-depth analysis of the differences
between those who expressed an intention
to major in 1S versus those who do not
intend to do so. The Wilcoxon rank-sum
test was used to compare the responses
from those who DO intend to major in IS
with the responses from those who DO
NOT intend to do so. The results from these
tests are shown in Table 3. In this table, the
higher the average, the more the
respondents agreed with the statement; the
smaller the number, the more they
disagreed with it. All responses were on a
+3 to 3 scale.”

It is instructive to look at those variables in
Table 3 where the p-values indicate a
significant difference between the two
populations. For example, under outcome
evaluations there were significant dif-
ferences on three variables: obtaining a
strong foundation in information and how it
is used, graduating with a skill, and
obtaining a balance between technical and
business skills. In fermulating a plan to
encourage more individuals to consider
majoring in 1S as an undergraduate, one
should stress that an [S major will
have a skill that provides a balance between
their business and technical skills.
Furthermore, they will have that strong
foundation in information.

*The scale of +3 to -3 is standard for studlies using TRA. However,
sinte these numbers are multiplied together, it can lead to the nega-
tive numbers shown in Figures 2 and 4. An individual who 1s very neg-
ative on both dimensions of a construct will have a pasitive product,
whereas ancther student who is positive on one and negative on the
other will have a negative praducts. .




Under the behavioral beliefs, there are a
number of variables on which those who
intend to major in 15 differ from those who
do not. Again, each of these variables may
represent areas that could be stressed in
encouraging non-1S majors to consider a
major in the field: possible career in con-
sulting, a high paying job, ample job oppor-
tunities upon graduation, graduating with a
skill, becoming part of a dynamic field, and
having an education balanced between
technical skills and general business skills.
The job market perceptions were reinforced
in the last set of questions listed in Table 3,
where it is obvious that IS graduates were
perceived to face a more positive job market
than non-IS majors.

IMPLICATIONS

The goal of this research was to determine
if there is some way to encourage more
students to consider a major in 1S. Given
that the relationships in TRA were found to
be significant in this sample, TRA can
provide guidance in turning the results of
this study into changes in the behavior of
students so that more of them will consider
IS as an academic major. A survey
instrument similar to the one in the
Appendix could be modified for use in dif-
ferent schools in an effort to determine what
would influence a particular set of students
to consider a major in [S.

According to TRA, behavioral change is
the result of changes in beliefs. The
implication of this is that to change behavior
{te get more students to major in 1S), we
must expose students to information that
will produce such changes in their beliefs
[e.g.,5]. Given the specific results in this
study, students need more information
concerning all of the variables listed in Table
3 as behavior beliefs, in an effort to produce
changes in their beliefs that would be
sufficient to get them to consider a
major in IS.

Specifically, educators in the IS area must
educate freshmen and sophomore students
about the job prospects for IS majors and
the types of jobs for which they would
qualify. Furthermore, they need to stress the
fact that IS majors graduate with a mar-
ketable skill that prepares them to become
part of a dynamic, interesting field that
requires a balance between their technical
skills and more general business skills. This
information could be disseminated to
students through a number of outlets:
brochures, departmental newsletters,
lectures in freshmen-level IS courses, ads in
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student newspapers, flyers on school
bulletin boards, guest lecturers from
industry, student reports on summer
internship experiences, and non-traditionat
outlets such as Gopher or World Wide Web
servers. At Baylor we are beginning to
implement several of these suggestions,
though it is too early to tell what impact
they will have on the number of 1S majors.
It is important to note in interpreting the
results of this study that we used subjects
from only one university. Therefore, the
results may vary from school to school, and
we encourage interested colleagues to utilize
the questionnaire in the appendix to
replicate this study in your own setting.
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