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Abstract. This paper reports on a study of the IT career interests of 263 South
African university students. Drawing primarily on social cognitive career
theory, a number of variables were selected and their effects on student
intentions to pursue an IT career and choice of major were examined. Results
revealed very low IT career intentions amongst students. Occupational self-
efficacy, computing experience, computer anxiety, computer self-efficacy, and
perceived career rewards were found to be important factors. Student
perceptions of the core introductory IS course are also strongly linked to their
intentions. Demography (gender and race) had mostly indirect effects.

Keywords: Careers, choice of major, self-efficacy, computer anxiety, computer
attitude, experience, outcome expectations.

1 Introduction

A strong information technology (IT) workforce is considered part of the core human
capital needs of a knowledge society. However, high school and university students
are expressing little interest in pursuing information systems (IS) or IT careers, and
enrolment figures in IT related majors has declined globally since the Dot-com
failures of 2001 [1], [2]. Although there are some reports that enrolments may soon
increase, there remains concern over impending IT workforce and skills shortages [3].
To better predict enrolment trends, IT educators are calling for an improved
understanding of factors associated with students’ IT career intentions and choice of
major.

Initial contributions describe changing enrollment patterns and the outlook for IT
graduate demand e.g. [4], and point to external market factors, including the general
economy and the outsourcing phenomenon, as driving students away from IT [5].
Some researchers have chosen to direct attention inward at IS/IT faculty. They
recommend changes to course design and the use of leading edge technology as ways
to attract and retain students [6], [7], [8].

Yet, others consider student backgrounds, attitudes and their perceptions of IT as
the primary determinants of their career and study choices. To this end, some



exploratory studies are uncovering student awareness and expectations of an IT career
[9], the factors important to them in the selection of a major [10], [11], as well as the
stereotypes they may have of IS/IT professionals [2]. The role of gender and ethnicity
in influencing attitudes and IT career intentions has also been explored [12] along
with perceptions of job availability, interests in IS, perceptions of the curriculum, and
views of family and professors [13]. Recently, social cognitive career theory has been
drawn upon to successfully test a model of students’ intentions to select a computing
major. This theory models student intentions as a function of their interests, self-
efficacy beliefs and outcome expectations [14].

The aim of this study is to contribute to such explanations of student interest in IT
oriented careers. We draw on social cognitive career theory (SCCT), and prior work
in the IT career literature, to examine a set of factors for their influence on South
African students’ interests and intentions in relation to IT careers.

The success of the knowledge society will require a committed and dedicated
IS/IT workforce and being able to influence, impact and predict the career choices of
our students is important to preventing potential labor shortages [10]. Therefore, by
identifying the factors that influence student intentions, we can prevent missed
opportunities for attracting students into the field, we can define interventions to
address those factors within our full or partial control, and we can understand the
nature and extent of the impact of those factors outside of our immediate control.

2 Background to the Study

This study focuses on both ‘choice of major’ and ‘career intention’ as reflections of
student interest in IT. This allows us to make a distinction between the educational
aspirations of students and their career aspirations. IT career intention is a career
aspiration and is defined as the subjective probability of the student choosing to
pursue a career in the IT field [12]. Choice of major, on the other hand, is considered
an educational aspiration and thus part of the preparation for a career choice [15] but
not a precise determinant [16], [17]. Although a number of degree programs exist to
serve the educational aspirations of students interested in IT [18], we focused on the
study of Commerce students and their intentions to major in Information Systems.

2.1 Research Variables

SCCT describes the career development process by explaining through Bandura’s
social cognitive theory how people will develop goals for future activity involvement,
such as the intention to select a college major or to pursue a career path, consistent
with their interests, self-efficacy assessments and positive outcome expectations [15].
For this reason, this study explores student self-efficacy beliefs, attitudes and interest
in IT, and outcome expectations (rewards) of an IT career.

SCCT also accounts for perceived barriers to career development that might
influence career choices [17]. Even if an individual possesses high levels of self-
efficacy and interest, perceived barriers to career entry or advancement may still
inhibit the translation of interests into career choice [19]. Perceived barriers may arise



from differential opportunities for development (e.g. education), or perceptions of
gender or ethnic discrimination in the associated career. For this reason, this study
also explores students’ differential experiences and backgrounds in computing as well
as their demography in an effort to better understand their career intentions.

Demography: There is concern that the under-representation of certain
demographic groups in the IT field is limiting the human capital potential of the
knowledge society [20]. Specifically, participation of females and certain ethnic/racial
groups in the IT field has received attention and efforts to understand their
perceptions and motivations to study and work in IT have been underway for the past
decade e.g. [21]. Our study therefore seeks to provide additional empirical evidence
on gender differences and the effects of racial demography on IT career intention and
choice to major in IS.

Computer experience: Past research considers prior computer education (in high
school), personal computer (PC) ownership, computer usage, and years since first
contact with computers as key indicators of computing experience [22], [23].
Computer experience and past success may reduce career bias and inspire career
choice [9], [24]. We therefore expect student computer experience to associate with
IT career intention and the choice to major in IS.

Occupational self-efficacy is considered in SCCT to have a direct effect on career
choice [16], and is defined as an individual’s belief in their ability to succeed in a
given career. Lent et al. [14] consider self-efficacy to influence choice of major
directly and indirectly through effects on interest and outcome expectations. Johnson
et al. [12] found that students’ perceptions of their ability to work in the IT field
correlated with attitude toward IT jobs, and Walstrom et al. [10] identify “I’m not
suited for IT type work™ amongst the reasons for students not wanting to pursue IT
studies or an IT career. We thus expect student occupational self-efficacy to correlate
with IT career intention and choice to major in IS.

Computer self-efficacy is an individual’s confidence in their computer-related
abilities. Research suggests that individuals who have high computer self-efficacy are
more likely to be interested in IT studies [8]. We thus expect student computer self-
efficacy beliefs to correlate with IT career intention and choice to major in IS.

Computer anxiety is the affective response of individuals when they use (or
consider the possibility of using) computers and will manifest as worries,
apprehensions, tensions and fear [25]. Computer anxious individuals are more
reluctant to use computers [23], will generally avoid them [26], and may perform
more poorly on computer-based tasks [27]. We consider that a student’s computer
anxiety may become a career and educational barrier, which will be inversely
associated with IT career intention and choice to major in IS.

Attitude toward computers is an individual’s feelings about the usefulness and
impacts of computers for society and for their own daily lives [25], [28]. Negative
attitudes and lack of interest are frequently cited reasons for why students do not
select an IT major [9], [10]. We expect attitude toward computers and their usefulness
to correlate with IT career intention and choice of major.

Perception of IT career rewards: SCCT suggests that individuals develop interest
in activities which they believe will lead to positive outcomes — including anticipated
tangible, social and self-evaluative outcomes [15]. Outcome expectations rank
amongst the most important considerations in student selection of a major [9], [10],



while perceptions of poor career prospects and lack of enjoyable work rank among the
reasons cited for not selecting an IS major [29], [30]. We examine student perceptions
of both tangible IT career outcomes (e.g. earning an attractive salary, job security)
and perceptions of social and self-evaluative outcomes (e.g. doing satisfying work,
doing good for society, and having a good home life), and expect them to influence IT
career intention and choice of major.

Through the introductory IS course, IS/IT Faculty can positively influence
student attitude, increase perceptions of career rewards [8] and enhance IT interest
[6], [7]. Given that the introductory IS course is a core degree requirement for all
students participating in this study, we examine whether the introductory course is
stimulating student interest in IT.

3 Methods

The study was conducted at the authors’ institution - the University of the
Witwatersrand, Johannesburg'. The sampling frame consisted of 536 first year
Bachelor of Commerce (BCom) students enrolled in a core introductory information
systems course. Each of the students would subsequently have the option to abandon
further IS studies or continue with the subject as a major. Students were invited to
participate. Participation was completely voluntary and neither penalty nor benefit
was attached to their participation®.

3.1 Instrument

The survey instrument was a structured questionnaire. It was made available to
students during their class session and clearance was obtained from the University’s
ethics committee.

The questionnaire asked demographic questions about age, gender and race. The
questionnaire also asked students about their computer experience including a)
whether they had taken an IT subject in high-school, b) whether they owned a
personal computer (PC), c¢) the number of years they had been using computers, and
d) the average amount of time spent on the computer per day (I1=less than one hour to
4=more than 6 hours). Computer self-efficacy was measured using 10 items from
Murphy et al. [31] on a 5-point scale. However, after principal components analysis

' The University of the Witwatersrand, Johannesburg is divided into 5 Faculties comprising 34
Schools. It is a research focused university and, as one of only 5 universities in Africa
(universities of Cape Town, Cairo, Natal and Pretoria being the other four) that are listed in the
Shanghai Jaio Tong Top 500 rankings, it has an important role to play in Africa’s hopes to
become a knowledge society.

2 Over the last decade, enrollments for further study in IS have fallen roughly 70% from their
peak at the beginning of the millennium. The largest drop occurred in 2003 where enrollment
fell by almost 50%, and in 2004 enrollments toward the major fell below 100 for the first time.



(PCA), five items were removed as they seemed to capture more basic levels of self-
efficacy, the remaining five items tapped into a more advanced computing self-
efficacy factor and included items measuring student confidence in ability to
troubleshoot computer problems, write simple programs, and understand issues
related to hardware and software compatibility and the stages of data processing (o =
0.75). General computer anxiety was measured using six items adapted from Nickell
and Pinto [28] and Heinssen et al. [25] on a 5-point scale. Items asked about fear and
intimidation in relation to computer usage in a work related context (oo = 0.87).
Computer attitude was measured by asking students the extent to which they agreed
with eight statements reflecting positive attitudes toward computers. The scale was
adapted from Nickell and Pinto [28]. Following PCA, one item was eliminated and
the remaining seven items captured student attitudes toward the impacts of computers
on individuals, business and society (a = 0.83). Perceived IT career rewards were
captured through seven items [32] measured on a 5-point scale. Principal components
analysis confirmed these items loaded onto two factors with five items reflecting
perceived personal and social rewards (o = 0.70) and two items reflecting perceived
tangible rewards (o = 0.66). Perceptions of the introductory IS course was measured
using three items measured on a 5-point scale to assess the extent to which the various
components of the course were stimulating the student’s interest in IT (a0 = 0.82).
Occupational self-efficacy was measured using a single item asking students if they
believed they possessed the skills and abilities needed to pursue an IT career.
Intention to pursue a career in IT was measured using four items (a = 0.93), which
were adapted from Brinkley and Scholar [32]. These items captured student interest
and intention to pursue an IT related career. Students were also asked to identify their
most likely choice of major, and were provided an opportunity to select from across
the options for a BCom major at the university e.g. Accounting, Finance, Economics,
Human Resources, Information Systems, Management, and Marketing among others.

To facilitate subsequent analysis composite scores were created for the multi-item
scales as the arithmetic average of the scale items weighted equally.

4 Findings

Roughly half the students (n=263) consented to participate by completing the survey
instrument. The proportion of females/males and race groups returning the
questionnaire was quite consistent with the overall demographic of the registered
students and the sample is considered representative.

Approximately 15% of students (n=41) identified themselves as intending to major
in IS. This is consistent with the proportion of IS/non-IS majors reported in a recent
article [6] but also more promising than others [10]. Students who indicated their
intentions were not to major in IS identified their most likely choice of major as
Accounting/Finance (n=110) or Business Sciences/Economics (n=100), with very few
undecided.



4.1 Demography and Computer Experience

Roughly 75% of the students report owning a personal computer (PC). Unfortunately,
amongst South African students, PC ownership is not independent of race (x*= 40.15,
p<0.001). Black students account for 96% of the students reporting no computer
ownership. There is also a statistically significant difference (3°=33.65, p<0.01)
between race groups in years of computer experience. While most White and Indian
students have been using computers for more than 6 years, about 40% of Black
students had less than 2 years experience.

About half the students use computers for 2-3 hours per day, only 10% report that
they spend more than 4 hours per day on the computer. There was no statistically
significant difference across race or gender in usage.

Table 1 examines student intention to major in IS and finds, using x2 tests, that
intention to major in IS is independent of age, race, gender, and all computer
experience indicators except for past high school IT education. Students that take
IT/computer studies in high school are more likely to major in IS at university level. It
is pleasing to note that the taking of an IT subject in high school is independent of
both race and gender, however only 20% of the students had taken an IT subject in
high school and only 30.8% of those were intending to major in IS. This suggests that

Table 1. Comparison on Demographics and Computer Experience (Intention to Major)

No Intention to  Intention to

1Sgtuder.lt Demographics and Computing Major in IS Major in IS p-value
xperience (n=222) (n=41)
Age <20 199(84.3%) 37 (15.7%) 0910
> 20 21(84%) 4 (16%) '
Gender Male 95(84.1%) 18 (15.9%) 0895
Female 127(84.7%) 23 (15.3%) '
Race Black 142(84.5%) 26 (15.5%)
White 34 (82.9%) 7 (17.1%)
Indian 38 (92.7%) 3 (7.3%) 0.108
Asian 4 (57.1%) 3 (42.9%)
Other 4 (66.7%) 2 (33.3%)
IT subject taken in high school ~ Yes 36 (69.2%) 16 (30.8%) 0.001
No 185 (88.1%) 25 (11.9%) '
PC ownership Yes 165 (85.5%) 28 (14.5%) 0344
No 54 (80.6%) 13(19.4%) '
Hours of computer use (p/day) 0-1 hours  85(87.6%) 12(12.4%)
2-3hours  115(82.7%) 24(17.3%) 0.729
4-5hours  15(78.9%) 4(21.1%) )
>6hours  5(100%) 0(0%)
Years of computer use < 1 year 44(83%) 9(17%)
1-2 years  24(85.7%) 4(14.3%)
2-4 years 33(91.7%) 3(8.3%) 0.746
4-6 years 26(81.3%) 6(18.7%)
> 6 years 93(83%) 19(17%)

* sum of numbers differs from total n due to missing data in some cases



educational aspirations in high school do not necessarily translate into educational
aspirations at university level and confirms students will “branch out” from high
school experiences when considering career prospects [9].

Table 2 reveals that intentions to pursue an IT career are generally very low, and in
all cases below the scale mid-point of 3 except for those intending to major in IS.
Those students that took IT courses in high school are also significantly more
interested in pursuing an IT related career. These findings confirm a significant
relationship between career intention and educational aspiration.

Hours of computer use per day is also associated with intention, with Tukey post-
hoc analysis confirming a significant difference between the group of students using
computers for less than 1 hour per day and the group using computers for between 2
to 3 hours. Similar to Seymour et al. [33], it is interesting to note slightly higher
interest amongst students that do not own computers.

While SCCT suggests that perceived gender or ethnic discrimination could act as
a barrier to career choice, neither gender nor race were directly related to career
choice.

Table 2. Comparison on Demographics and Computer Experience (Intention to Pursue IT
Career)

Mean Career

Student Demographics and Computing t-value (sig.) /

. Intention .

Experience Score + SD. F-value (sig.)
Age <20 240+1.1 _ _

20 239412 t=0.027 (p=0.979)
Gender Male 249+1.1

Female 2322 1.1 =1.184 (p=0.238)
Race Black 242+1.2

White 226+1.1

Indian 240+1.1 F=0.237 (p=0.917)

Asian 2.60+£0.9

Other 255+1.5
IT subject taken in high school ~ Yes 27513 _ _

No 231411 1=2.522 (p=0.012)
PC ownership Yes 236+1.1 _ _

No 251419 1=-0.924 (p=0.356)

Hours of computer use (p/day) 0-1 hours 2.12£1.0
2-3 hours 256+1.2
4-5 hours 268+1.3
> 6 hours 210+ 1.1

F=3.473 (p=0.017)

Years of computer use <1 year 2.60+1.2
1-2 years 2.13+£0.9
2-4 years 243+1.1 F=1.219 (p=0.303)

4-6 years 2.59+1.3
> 6 years 230£1.2
Intention to major in IS Yes 4.08 £0.7

No 2.08 +0.9 1=13.188 (p<0.001)




4.2 Self Efficacy, Anxiety, Attitudes and Perceptions

Table 3 shows that the male students have higher levels of computer self-efficacy
(== 3.5, p<0.001) and lower levels of computer anxiety (#=2.6, p<0.05) than their
female counterparts. This is consistent with prior literature [12], [26]. Race also tends
to be associated with computer anxiety, with Black and Indian students demonstrating
the highest anxiety levels (F=2.54, p< 0.05). Prior education in computing appears
important to increasing self-efficacy (#=5.83, p<0.001) and reducing anxiety (t=5.0,
p<0.001). We also found PC ownership reduces anxiety (¢=2.1, p<0.05), that students
using computers between 4-5 hours per day have the highest self-efficacy levels
(F=5.26, p< 0.01), and that students with fewer years of experience have the highest
anxiety levels (F=10.77, p< 0.001). This confirms prior analyses in other contexts and
suggests that computer anxiety is a ‘state anxiety’ that can be manipulated by training
and exposure [23], [26], [34].

We find students with higher computer self-efficacy (#=5.1, p<0.001) and lower
anxiety (t=4.7, p<0.001) are more likely to major in IS. All students seemed to share a
positive attitude towards computers independent of gender, race, computing
experience or choice of major. This supports the view that students not majoring in IS
do not necessarily have negative perceptions of the field [2], but frequent users do
have the highest positive attitudes toward computers (F=4.07, p< 0.01).

An independent sample t-test (+=3.08, p<0.01) confirms that females have lower
IT occupational self-efficacy than males. We did not find differences by race.
Occupational self-efficacy is highest for PC owners (t=2.14, p<0.05), those who took
IT in high school (#=5.23, p<0.001), those intending to major in IS (1=6.22, p<0.001),
those who’ve been using computers for longer (F=2.710, p<0.05) and are more
frequent users (F=6.270, p<0.001).

Table 4 presents results of correlation analyses between student intention to pursue
an IT career and the various computing attitudes and career perceptions. All variables
are significantly associated with career intention except computer attitude.

We also confirm that students intending to major in IS differ significantly from those
with no intentions on the perceived tangible rewards of an IT career (#=3.78, p<0.001)
and the perceived personal and social rewards of an IT career (t=7.26, p<0.001). The
mean * SD for perceived tangible rewards of total sample, intended IS majors and
non-IS majors was 3.38+ 0.82; 3.82+ 0.70; and 3.30+ 0.81 respectively. The mean +
SD for perceived personal and social rewards for the total sample, intended IS majors
and non-IS majors was 3.24+ 0.69; 3.89+ 0.54; and 3.11+ 0.64 respectively. Thus
changing student perceptions of IT careers is an important intervention needed to
secure increased enrolment.

In evaluating perceptions of the introductory IS course, we found a statistically
significant difference (#=5.29, p<0.001) between those students intending to major in
IS (3.85+ 0.86) and those reporting no interest (2.95+ 1.02). However, it was sobering
to observe that interest in IT was not being peaked very high for either group of
students (less than 4 on the 5-point measurement scale).

Logistic regression indicated that set of variables (from Table 4) was 96% accurate in
predicting the decision of students not to major in IS, but only 39% accurate in
predicting the decision of students to major in IS. This suggests that while we are able



to explain what leads to lack of interest, we are not as successful in predicting which
students will be drawn to the IS major.

Table 3. Student Self Efficacy, Anxiety and Attitude

Student Demographics and g;cul)gtell(; (Sjeolrfnputer Computer  Computer
Computing Experience Efficacy Efficacy Attitude Anxiety
Age <20 2.92 3.17 4.21 1.97
>20 2.60 3.27 4.29 1.99
Gender Male 3.13%* 3.36 *H* 4.18 1.82%*
Female 2.69 3.04 4.25 2.10
Race Black 2.85 3.26 4.23 2.02%
White 3.07 3.20 4.22 1.70
Indian 2.85 2.90 4.17 222
Asian 3.00 2.97 4.14 1.62
Other 2.65 3.06 4.30 1.58
IT subject taken in high ~ Yes 3.60%** 3.68%** 4.26 1.54%#%%
school No 2.70 3.05 4.20 2.09
PC ownership Yes 2.98* 3.19 4.22 1.90*
No 2.63 3.18 4.22 2.17
Hours of computer use 0-1 hours  2.53%%* 297 4.10 2.03
(p/day) 2-3hours  3.05 3.29 4.24 2.00
4-5hours  3.53 3.50%%* 4.59%%* 1.78
>6hours  2.80 3.04 4.26 1.87
Years of computer use <1 year 2.59 3.06 4.29 2.527%%%
1-2 years 2.57 2.99 4.10 2.16
2-4 years 2.78 3.20 4.18 2.11
4-6 years 3.22% 3.24 4.27 1.98
> 6 years 3.04 3.26 4.20 1.65
Intention to major in IS~ Yes 3.857%#* 3.69%** 4.28 1.617%#%%*
No 2.70 3.08 4.20 2.05

*p<0.05 ** p<0.01 **%p<0.001

Table 4. Correlates of Student IT Career Intention

IT Career Intention

Computer Self-Efficacy
Computer Anxiety
Computer Attitude

Perception of Introductory Course
Perception of Tangible Career Rewards

Perception of Personal/Social Career Rewards
Occupational Self-Efficacy

0.386%+*
-0.141*

0.082

0.54977
0.2667%*
0.60877*
0.805%*

*p<0.05 ** p<0.01 **%p<0.001



5 Conclusion

Declining student numbers in IT related disciplines is a cause for concern and a
problem that has implications for the human capital potential of the knowledge
society. We therefore sought to uncover the factors associated with students’
intentions to major in Information Systems and pursue an IT career.

Results based on an analysis of 263 first year students unfortunately reveals very
low IT career intentions amongst students, and only 15% of students indicated an
intention to major in IS. This study has contributed to our understanding of these
intentions by showing that the determinants of career choice, as predicted by social
cognitive career theory, have deep psychological roots. We found that career and
study choices reflect perceptions and expectations of reward (outcomes) and are
driven by interests, anxieties, and self-efficacy beliefs. Importantly, we have also
found that career aspirations tend to start much earlier than University level. Years of
computing experience, early computer education, and PC ownership appear to have
direct and indirect impacts on study and career choices.

Demography (gender and race) was also found to exert indirect effects on IT career
intention and choice of major. Improving both occupational and computer self-
efficacy and reducing computer anxiety amongst females may be critical to increasing
their interest in an IT career. We also find that increasing the computer experience
amongst Black students and reducing their anxiety may be important factors in raising
their IT career interests.

Future research may wish to extend our examination to include variables such as
subjective-norm and perceptions of job availability and the skills gap. Future research
may want to account for the misperceptions that students may have of IT careers, for
example that there are only technical career options. Repeat measures studies should
be designed to explore how student attitudes, anxieties, self-efficacy, career
perceptions and intentions to major change over the duration of the introductory
course as certain interventions are made to curriculum design and course structure.
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