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ABSTRACT

The aim of this research was to investigate impediments to success (in terms of pass marks) in an information systems
degree programme. A programme at a South African university was used as the basis for investigation. A mixed method
research approach was employed whereby semi-structured interviews were carried out with 14 students and 2 sta� members,
in addition to a quantitative survey amongst a larger group of learners. In this paper we report on �ndings derived from
the qualitative data. This data was analysed using coding techniques taken from the grounded theory methodology. The
end result was a framework showing that the major impediments related to the students (1) environmental context, (2)
approach to academic work, (3) prior programming experience, (4) communication skills and (5) teamwork di�culties.
The implications of these �ndings are discussed.
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1 INTRODUCTION

The demand for tertiary-quali�ed IS specialists has
signi�cantly increased in South Africa, and indeed
world-wide [1]. Despite this demand, there have been
far fewer students majoring in IS than in the dot com
boom era. IS departments are therefore investigating
ways of attracting students to major in IS. They are
also focusing on ways to improve pass marks amongst
students that choose to major in IS. This paper con-
tributes towards the latter goal through identi�cation
of factors that impede IS students from achieving aca-
demic success (in terms of pass marks) in IS degree
programmes.

Most studies on student success tend to focus on
one speci�c factor at a time [2, 3, 4]. Academic suc-
cess, however, is impacted by a variety of interrelated
factors. The interrelatedness of in
uencing factors
has not been su�ciently addressed in literature. This
study aims to make a contribution by investigating
how a range of interrelated factors come together to
impede student success (in terms of marks) in an IS
degree programme. Many of the studies investigating
this phenomenon relate to IS degree programmes in
developed countries. The South African context is dif-
ferent to that in many developed countries, hence the
need for an investigation that addresses speci�cally
our local environment. The study aims to develop a
theoretical framework that future studies can use as a
basis for examining impediments to IS academic suc-
cess.1

The paper is divided into six sections. After this
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introduction, a conceptual background section pro-
vides a brief overview of the impediments to suc-
cess acknowledged in previous studies. The research
methodology section describes the planned research
approach. In the data analysis section the analysis
and �ndings are presented. The implications of the
�ndings are then discussed, after which the paper is
concluded and recommendations for further research
outlined.

2 CONCEPTUAL BACKGROUND

The multidisciplinary nature of IS is widely recognised
[5]. Most IS syllabi re
ect its socio-technical nature,
with students required to develop both technical (e.g.,
programming) and social (e.g., teamwork and com-
munication) skills [6]. Despite this, the functional-
ist paradigm nevertheless pervades many undergrad-
uate IS syllabi, with the focus largely on technology
and business functions and only limited time spent on
[broader] social concepts in IS [7]. This multidisci-
plinarity is often a challenge to students conceptuali-
sations of IS, and hence to success in their studies. Im-
pediments to success relate to both the academic dif-
�culties of acquiring the requisite skills and the prob-
lems students encounter related to the environment
and context in which they are studying. The litera-
ture on impediments to success refers to a broad view
of the success concept. Academic success is however
de�ned very narrowly in this paper as being related
to marks achieved for IS subjects. The focus is on
students majoring in IS. Impediments identi�ed from
literature include a lack of prior programming expe-
rience, poor communication skills, teamwork di�cul-
ties, and environmental di�culties such as language
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barriers, con
icting cultural values, and gender stereo-
typing. Many of these identi�ed factors arise from
studies done in countries other than South Africa, and
are possibly not directly applicable or relevant. The
aim of this study will be to investigate their relevance
in a South African context.

Prior Programming Experience In many IS de-
gree programmes, prior programming experience is
not a pre-requisite, and courses are designed with the
assumption that students do not have any experience
[8]. In recent times students entering IS degree pro-
grammes have become quite diverse in their levels of
programming experience. Some have programmed for
years, either at home or school. Others enter with
very little idea about what the programming process
entails [9]. Students with prior experience tend to
have an initial advantage. Whether or not this advan-
tage is maintained depends on the students attitude
towards programming as well as the type of language
the student has previously learnt [10]. Prior program-
ming experience may serve as a disadvantage, and may
cause resistance to the adoption of a new programming
style [8]. Students with prior programming experience
often rely too much on this experience and eventually
�nd themselves lagging [11].

Communication Skills The Computing Curricula
[12] distinguishes between �ve major computing dis-
ciplines Computer Engineering, Computer Science,
Software Engineering, Information Technology (IT)
and Information Systems (IS). IS specialists, it is
noted, should be able to analyze information require-
ments and business processes and be able to specify and
design systems that are aligned with organizational
goals [12]. Strong written and verbal skills are neces-
sary for IS specialists to be able to interact with var-
ious organizational stakeholders, and speak the lan-
guage of both IT and the business. Interpersonal and
documentation skills are extremely important for the
e�ective development of information systems [13]. In
order to develop such skills, IS degree programmes in-
clude written and oral communication skills training
[13]. Many students do not initially possess the com-
munication skills necessary to handle the softer side
of IS practice [2]. As such, they encounter di�culties
related to shortcomings in their communication skills
levels.

Teamwork Di�culties IS professionals are re-
quired to work on projects as part of multi-disciplinary
teams. Many IS degree programmes require students
to work in teams on real-world projects and assign-
ments in order to develop these skills. Con
icts within
teams frequently arise [14]. A major reason is freeload-
ing [15]. Freeloading is when the more responsible
members within a team complete the major parts of
the deliverable and the irresponsible members receive
credit for work they did not complete [16]. Apart
from the associated negativities, projects and exercises

completed by teams have a positive e�ect on individu-
als and their productivity [17]. Le Jeune [18] suggests
that students perform best when working in teams as
they are constantly exposed to new challenges.

Language Barriers The number of non-English-
speaking students enrolled at English-medium univer-
sities in developed countries such as Australia, the
UK and USA has risen dramatically over the past
decade [19]. IS courses include assessments of writ-
ten work and oral presentations, which a�ect the per-
formance of those not pro�cient in the English lan-
guage [19]. Many such students are concerned about
English academic instruction, and have identi�ed En-
glish pro�ciency as a critical success factor [20]. This
is to some extent the case too for students at South
African English-medium universities who may come
from educational contexts where English has not been
the medium of instruction, or has been poorly taught.

Cultural Values Culture shapes students views
about IS as a �eld of study [21]. It also pre-determines
an individuals communication preferences as well as
behaviours [3]. Problems often arise when the IT
products which students are expected to use in their
IS courses are not aligned with the students cultural
values [22]. Particular technologies may hinder a stu-
dents ability to employ a communication style inher-
ent to his or her culture [3]. These communication
styles are often crucial to a students performance [3].
One of the most signi�cant di�erences amongst cul-
tures is their traits of either individualism or collec-
tivism [23]. Some cultures tend to support the notion
of collectivism, while others value individualism [24].
Such cultural values may directly relate to a students
ability to work in teams. A lack of skill in this area
may have a negative e�ect on student success [25].

Gender Stereotypes The misperception of infor-
mation systems as a hard, male-oriented computing
discipline is quite pervasive [26]. Impediments to the
success of females in an IS degree are attributed to,
among other reasons the larger pool of more quali�ed
and experienced male professionals, the lack of female
role models and mentors, and established discrimina-
tory factors [27]. Across the globe women are under-
represented in the IT profession [28]. In South Africa
only 27

Despite these impediments, there is evidence that
females that have the opportunity to study IT per-
form just as well as their male counterparts [29]. In
fact the dropout rate in South African universities is
often more of a problem for males [30]. Thus the im-
pediments to success relate to the stereotypes that
constrain females rather than gender per se. The in-
dividual di�erences theory put forward by Trauth [31]
con�rms this. According to this theory, individual
identity, and individual and environmental in
uences
result in di�ering experiences for IT among women,
making it di�cult to generalize similar patterns for
all women [31].
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Figure 1: Impediments to Academic Success (in terms of
pass marks) in an IS Degree Programme

Summary The six key factors identi�ed in the lit-
erature review as being impediments to academic
success have been combined to form a framework,
shown in Figure 1 below. These factors are a Lack
of Prior Programming Experience, Poor Communica-
tion Skills, Teamwork Di�culties, Language Barriers,
Cultural Values and Gender Stereotypes. The fac-
tors were derived from a variety of studies in coun-
tries other than South Africa. Their relevance to the
South African context needs to be established hence
the framework will serve as an initial sensitising de-
vice to investigate the phenomenon in more detail in
a South African context.

3 RESEARCH METHODOLOGY

This section describes the research methodology and
justi�es the approach. The sample, data collection
methods, and analysis procedures are explained.

3.1 Research Strategy

The study used a combined deductive and inductive
approach. The deductive component is evident in that
a theoretical framework was �rstly derived from liter-
ature (Figure 1). The aim was not to test the rela-
tionships implied from this framework through quan-
titative statistical analysis. The major reason for the
framework was for it to serve as an initial sensitiz-
ing device to guide the qualitative enquiry and inter-
view questions. Through the qualitative enquiry it
was expected that the nature of the impediments to
academic success would be elucidated. An inductive
approach was evident in that once data was gathered
analysis proceeded by inductively identifying concepts
using grounded theory techniques. Data was gathered
from a single case, as described next.

3.2 Contextual information on the case

A South African English-medium university, which
had an established IS department was used as the
basis for empirical investigation. The department is
housed within the business faculty. The IS department
o�ers a range of undergraduate and postgraduate pro-
grammes and courses, from �rst year up to PhD level.
In addition to courses for IS majors, IS service courses
are o�ered to non-IS majors. The focus of this study
was on the undergraduate IS major programme.

Instrument Sample

Qualitative
Interviews

4-6 students to partake
in interviews from the IS
Honours class

Qualitative
Interviews

4-6 students to partake
in interviews from a third
year IS class

Qualitative
Interviews

4-6 students to partake in
interviews from a second
year IS class

Qualitative
Interviews

2-4 lecturers from the IS
department

Table 1: Sampling Plan for Qualitative Data

The IS undergraduate major programme is fash-
ioned after the international IS 2002 Curriculum [12].
In the �rst year, students complete 2 IS courses (IS
fundamentals and programming), in addition to other
business courses. In the second year, there are 4
IS courses database systems, systems analysis, sys-
tems design and implementation, and IT architecture,
as well as several business courses. In their third
year, students carry out a major systems development
project. They also enroll for IS courses in e-Commerce
and IT applications in addition to business courses.
Successful completion of the 3-year programme may
lead to the award of a Bachelors degree. There is
a 4th year Honours programme, which includes fur-
ther study of the IS body of knowledge, an empiri-
cal research project, a systems development project,
and community service. Throughout the programme
a strong emphasis is placed on teamwork.

The demographic pro�le of the students studying
IS as a major (at the time of the study) re
ected the
diversity in the University. 39

3.3 Sampling Procedure

Students served as the primary research subjects
whilst sta� were used as a secondary source to val-
idate the data gathered and to gain an appreciation
of the historical context of the IS degree programme
being o�ered. A strati�ed sampling procedure was
used for the data collection with the student subjects
drawn from amongst second, third and Honours year
IS students. First year students were not included as
they had not yet completed their �rst year IS major
courses, and as such academic success (in terms of �-
nal marks) could not yet be determined. The sample
was obtained by separating the population into mu-
tually exclusive sets, and then drawing samples from
each set [32]. The sampling plan followed for the qual-
itative data collection is shown in Table 1 below.

3.4 Data Collection Procedure

25-30 minute semi-structured interviews were con-
ducted with informants. The interview questions were
mostly open ended. Interviews were conducted over a
period of 1 to 2 months. Both students and lecturers
were contacted via email and asked to participate in
the study. Those who agreed were provided with a
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letter by the researcher, which outlined the purpose
of the study.

3.5 Data Analysis Procedure

Interviews were recorded with the use of a laptop,
microphone and recording software. Once interviews
were completed they were loaded into a software pro-
gram called Express Scribe. This software tool as-
sisted in the transcribing of interviews.

Grounded Theory Techniques Matavire and
Brown [33] identify several ways in which grounded
theory has been employed in IS research. In one strand
of research only the techniques of the methodology are
employed, often as a means to analyse data. This was
the stance adopted in this study, whereby grounded
theory techniques taken from Strauss and Corbin [34]
were used to analyse the data. The classical grounded
theory methodology on the other hand typically be-
gins with data collection, analysis and literature re-
view proceeding together more or less in parallel [35].

This investigation began with the derivation of an
initial sensitizing theoretical framework from litera-
ture (Figure 1). The framework served as a guide for
interview questions. In analysing the gathered data,
though there was awareness of the concepts emanat-
ing from literature, these were not imposed on the
data. Rather concepts were allowed to emerge, after
which they were compared with the initial literature-
based framework. This is in line with the constant
comparative analysis technique of the grounded the-
ory approach [34].

The three coding phases of the grounded theory
method as described by Strauss and Corbin [34] were
employed, namely open coding, axial coding, and se-
lective coding respectively. In the open coding phase,
key concepts were identi�ed and grouped into higher
order categories. In the axial coding phase, relation-
ships between the core categories were identi�ed and
validated based on evidence in the data. Finally, in
the selective coding phase, the theoretical framework
was re�ned and trimmed, and described in the form
of a diagram and story line. The three coding steps
were performed iteratively.

4 DATA ANALYSIS AND FINDINGS

4.1 Respondent Demographics

For the interviews, 14 students and 2 lecturers par-
ticipated. Of the students, 7 were third year and 7
were Honours. 8 were male and 6 were female, with
representation drawn from African, Coloured, White
and Indian groups respectively.

4.2 Major Categories and Concepts

Five major categories of impediments emerged
through the qualitative data analysis. The major
concepts related to the students (1) environmental
context, (2) approach to academic work, (3) lack

of prior programming experience, (4) communication
skills di�culties, and (5) teamwork di�culties. Each
of these categories will be elaborated on in terms of
their key concepts, and implications will be drawn.

4.2.1 Environmental Context
In the environmental context category 4 main con-
cepts were identi�ed, these being gender stereotypes,
historical inequities, language barriers and �nancial
need. Each will be discussed in turn.

Gender Stereotypes Several respondents men-
tioned that a stereotype exists around females in the
IS/IT �eld. This stereotype is based on the bias where
people say woman cant code or women are IT illiter-
ate. Some male respondents were of the opinion that
guys are more into the technical side of things like cod-
ing. A female interviewee opined that because of the
environment and the social structures they make peo-
ple think that ok coding is not for me, its more of a
guys job and because of that mindset you put that bar-
rier there for yourself. Some indicated that females are
not given the opportunity to practice. We are female
and the guys are selected to be the coders. They said
we can do documentation. A lecturers viewpoint was
that females perform just as well, sometimes better in
the programming courses.

Discussion and Implications The analysis clearly
shows that it is gender stereotypes and not gender
per se that acts as an impediment. It con�rms the
assertions from literature that there still exist gender
stereotypes in the IT �eld, derived largely from soci-
etal views [26]. These carry over into the �eld of study
and are evidenced by some female students lacking
con�dence in their ability to code, and accepting roles
such as documenters when placed in systems devel-
opment groups. IS departments at universities need
therefore to be pro-active in debunking some of these
myths by working closely with other stakeholders in
educating society and high schools in particular. Free
and open discussion on gender stereotypes should be
engendered in classes to help surface hidden assump-
tions, and ensure that the status quo is not replicated
in student project group work.

Socio-economic Inequities Several interviewees
in discussions of culture spoke about their privileged
background rather than cultural values per se. For
example, an interviewee from a privileged background
noted that he was always exposed to di�erent kinds
of technology. He further reasoned that if you maybe
come from [another] background you don't have that
same kind of exposure. Another interviewee stated
that because of the opportunities I was given I am
more inclined to computers now. So it has made IS
a lot easier for me. A lecturer interviewed indicated
that some students dont do so well because they lack
the previously developed skills. I realise how di�cult
it is for some of those kids. A student also noted the
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impact of family background: if you come from a back-
ground where the general community within a family
have not come from an academic background. its like
you venturing into a new arena. Cause theres no real
support at home.

Discussion and Implications The literature
refers largely to cultural barriers as an impediment,
especially with regards to international students who
travel to study at universities in western countries [19].
The uniqueness of the South African context comes to
the fore in this analysis, as it is shown that rather than
culture per se being the core impediment, it may be
the socio-economic inequities in our society. The dis-
torted distribution of resources between advantaged
and disadvantaged schools is evident in the learn-
ers who enter university from these schools. There
are stark di�erences in levels of preparedness for ter-
tiary education. Academic development programmes
have been instituted in universities to help students
from disadvantaged backgrounds to reach their full
potential. These programmes should be adequately
resourced to ensure that students that have the apti-
tude and propensity to succeed in IS are able to do so,
regardless of socio-economic background.

Language Barriers Several respondents who did
not use English as home language indicated that they
were comfortable with and pro�cient in the use of En-
glish. Some, on the other hand, did not enjoy us-
ing it. Those who felt they lacked pro�ciency in En-
glish noted that there were often times when they did
not fully understand assignment requirements, which
could have in
uenced their success (in terms of marks)
in the IS degree programme. One interviewee felt that
if assignment requirements were phrased in her home
language she would better understand them. It was
declared: it sometimes takes longer for me to under-
stand. It was also noted that it is not always that you
understand something from the writers perspective.

Discussion and Implications The literature
points to language as being a barrier for international
foreign language students who come to study at En-
glish medium universities [20]. South Africa has 11
o�cial languages, and it is for this reason that lan-
guage presents as a barrier for some students. Recent
research points to a deeper problem whereby many
South African students are forced from a young age
to learn how to learn in a foreign language [36]. This
is in contrast to many other countries where instruc-
tion in the mother tongue from a young age provides
for a �rm foundation for secondary and higher educa-
tion. In dealing with misunderstandings of assignment
requirements due to factors such as language di�cul-
ties, Ngambi and Brown [37] demonstrate the e�cacy
of educational technology as a possible means to ad-
dress this problem.

Financial Need Some students were compelled to
work to cover the cost of travel and study expenses. As

stated: I work and study. I require �nances to get to
varsity and to cover university costs. Other students
lacked �nance to purchase or upgrade home computers
which would have assisted them in completing their
degree. It was noted: I need to upgrade my PC at
home, I can't cause I don't have money. A lecturer
noted the following: I have seen some students passing
while working night shift to pay for their education .
50%, in my eyes is not really a very good result for an
IS 3rd year student, but if that is the condition that the
student had to work and pay for themselves. I think
its excellent, and those students normally become very
good workers.

Discussion and Implications Lack of �nancial re-
sources is a major barrier to student success, account-
ing for large drop-out rates amongst students from
disadvantaged backgrounds. For some that manage to
continue, the horrendous conditions under which they
have to live and study present as signi�cant challenges,
once again accounting for apparently lower academic
performance when compared to the privileged [38].
Some students manage to �nd work, and are required
then to devote time and e�ort to earning an income,
sometimes to the detriment of their studies. The im-
pact is particularly strong for students that come from
schools that have under-prepared them for university.
For such students, adequate �nancial resources are a
necessity, so that they can dedicate their energies to
studying, and making up for the shortcomings in their
previous education. It is incumbent on national insti-
tutions to be cognizant of and proactive in addressing
these realities if the gap in average performance (as
assessed by marks) between advantaged and disadvan-
taged students is to be closed.

4.2.2 Approach to Academic Work
Although the category of approach to academic work
did not appear in the initial framework (Figure 1) it
emerged quite strongly from the data collected. Three
major concepts that belong to this category are time
management, attitude towards study and alternative
perceptions of success.

Time Management Some interviewees indicated
that having to commit time to other activities im-
peded academic success. For example, as discussed in
the prior section on environmental context, those who
had �nancial di�culties very often had to work longer
hours to maintain their enrolment at university. Non-
work commitments were also mentioned. One inter-
viewee noted: I suppose if I knew less people who enjoy
partying and staying out late I would be in a bit better
frame of mind to work better the next day Another
interviewee stated that I have got other things I do as
well just sport and going out a lot, like a party animal.
Yet another indicated, I was involved in [community
activity] for 3 years. And that obviously chowed time.
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Discussion and Implications Self-motivation and
discipline are a necessity for success in a tertiary
environment. Some students lack the maturity to
deal with the freedoms perhaps not previously held
whilst residing at home with parents. As such, they
may struggle to balance their time between work and
leisure activities.

Attitude towards Work Many interviewees noted
that commitment, passion and enthusiasm concerning
their degree and future career contributed positively
to their success. Several interviewees on the other
hand noted that negative attitudes to study acted as
an impediment. It was stated: if your work ethic is
poor you gonna really struggle with IS cos its alot of
hard work Another noted thats what I lack hard work,
that consistency throughout the year.

Discussion and Implications Having clear career
goals and direction helps students in overcoming some
of the tedium encountered while studying. IS as a ca-
reer is not well understood in high schools [1]. As
such students may venture into the IS stream without
a clear understanding of where it will lead to. This
may a�ect work attitudes and hence academic per-
formance. First year IS courses need therefore to be
designed so as to bring forward a clear understand-
ing of the discipline and the career opportunities it
provides.

Alternative Perceptions of Success Alternative
perceptions of success emerged as a key concept. Pure
academic performance as measured by course results
was not the sole criteria by which students determined
their success. Most students agreed that obtaining 50
percent was not su�cient to be considered as being
successful. However, there were several who suggested
that success should be measured by the skills obtained
and that could be used in the working world. For one
student success comprised of learning all the skills nec-
essary to be a good business analyst, such as the writ-
ten, presentation, analysis and teamwork skills. An-
other indicated: I think that [I have] come away with
a much broader skill set than I came in with. So, ya
Im fairly happy about that.

Discussion and Implications The identi�cation
of this concept indicates that academics are perhaps
�xated too much on high marks as an indicator of suc-
cess, and justi�es why perhaps a broader perspective
is needed. The narrow success de�nition adopted in
this study ignores broader indicators of learning, and
individual students goals. There is indeed evidence
that in some instances students may in fact pass tuto-
rials and tests without having su�ciently grasped the
core of what they ought to have learned [37].

4.2.3 Lack of Prior Programming Experience
Prior programming experience was not a pre-requisite
for entering the IS degree programme. Nevertheless,

all students interviewed felt that prior programming
experience was an advantage. Those with no prior
programming experience felt that those who did had
more time to experiment. Logically they can do things
better. Another interviewee agreed stating that they
understand the syntax and how to code where as me I
know absolutely nothing so at least they have a foun-
dation to build on. Some felt that although students
with prior experience have an initial advantage if you
really wanted to gain that extra bit in coding you could
easily achieve it by just putting in a few extra hours.
Respondents who did have prior programming experi-
ence were of the opinion that understanding program-
ming basics from the onset gave them an advantage.
An interviewee indicated they were able to stay ahead
and always be able to program at the level that was
needed for the IS degree. It was further noted that you
can just work on improving your programming rather
than learning how to do it. A lecturer identi�ed a dis-
advantage: You could easily lose the guy who is good
already, because he gets bored if you dont give him suf-
�cient challenges.

Discussion and Implications The strong in
u-
ence of prior programming experience on academic
success is perhaps an indication that the subject is be-
ing too strongly emphasized in the degree programme.
IS graduates are typically employed as IT project
managers, business analysts or developers rather than
heavy-duty technical programmers. The strong em-
phasis on programming may be a re
ection of the
functionalist techno-centric paradigm that pervades
many undergraduate IS degree programmes. Byrne
and Lotriet [7] argue for a rethink of this paradigm,
as is the case in postgraduate IS degree programmes
where students are exposed to alternative conceptu-
alizations that highlight the strongly social nature of
the IS discipline.

4.2.4 Poor Communication Skills
When asked if written and presentation skills con-
tributed to success in the IS degree, the answer from
all respondents was an emphatic yes. Some indicated
their writing skills were problematic. As stated: For
me written part is a lot more di�cult. For those who
were not entirely comfortable with their communica-
tion skills it was felt that an improvement in these
skills would lead to an improvement in their IS results.
It was stated: If your written skills were better you'd
have better documents and faster. Another noted: If I
had maybe a bit more development of my presentation
skills I think it would de�nitely help.

Discussion and Implications Written and pre-
sentation skills need to be continually honed through-
out the IS degree programme. The ability to commu-
nicate in various ways with diverse stakeholder groups
is a necessary competency in IS. The above analysis
illustrates that students recognize this need, and do
not simply dismiss these competencies as less impor-
tant soft skills.
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4.2.5 Teamwork Di�culties
Several respondents agreed that there were positive
bene�ts to working in teams, especially where these
were functioning well. In such circumstances, the
teamwork was deemed to have a positive e�ect on
academic performance. Many respondents also indi-
cated that group politics was an issue in team work
and that there were di�erences in the way people work
and perceive the outcomes. Many respondents did not
favour group work even though they were aware of its
bene�ts. The following responses indicated how stu-
dents felt about teamwork: Its hell so far and Work-
ing in teams is much more stressful than working on
your own and The problem is getting everyone to con-
tribute. It was mentioned that when working in a team
it is sometimes necessary to pull up other team mem-
bers who may not have succeeded if working alone.
Of those who felt that teamwork was having a nega-
tive e�ect on their performance in the IS degree, one
stated: I feel that the quality of my work decreased
[because] of working in a groupbut then again maybe
it didnt and Im just arrogant.

Discussion and Implications The role of team-
work in the teaching and learning of IS is well-
recognised [39]. Despite the problems and di�culties
students encounter, they recognize its value. Where
teams work well together, the combined e�ort leads to
exceptional performance. Where there are dysfunc-
tional traits in teams, performance is negatively af-
fected. Careful facilitation, team management, and
assessment is required to minimize these negative ef-
fects on individual students overall performance [39].

4.3 Relationships between Categories

Relationships between categories were identi�ed by
employing the axial coding technique of the grounded
theory methodology. With this technique, relation-
ships are identi�ed at the concept rather than cat-
egory level [34]. The process was carried out using
a combination of methods. Firstly, general patterns
were identi�ed in the data, which gave an indication
of relationships between categories. Secondly, state-
ments of relationship between concepts were found
that gave a clear indication of where categories were
linked. Between any two categories there were often
several relationships, depending on the number of re-
lated concepts across categories. Each of the identi�ed
category to category relationships will be discussed in
turn with illustrative examples.

4.3.1 Environmental Context and Poor Communica-
tion Skills

Communication skills were discussed in terms of com-
petencies related to making verbal presentations and
writing technical and academic reports. Several en-
vironmental factors were mentioned as impacting on
communication skill levels. For example, a student
whose home language was not English [environmen-
tal factor] acknowledged that di�culties with English

sometimes contributed to problems with essay writ-
ing when it [was] like more technical stu�. A pat-
tern was also observed across interviews. Students
that reported being exposed to communication devel-
opment activities beyond basic essay writing and the
occasional oral at school were generally more con�-
dent in their ability. Some of the extracurricular ac-
tivities mentioned included public-speaking, drama,
voice training, and generally reading alot. It can be
inferred then that students from environments where
the opportunity or motivation to participate in some
of these activities is lacking may be less con�dent in
their communication skills. There was also an alter-
native perception that limitations in communication
skills had more to do with individual aptitude and
personality, and less to do with prior skills develop-
ment.

4.3.2 Environmental Context and Lack of Prior Pro-
gramming Experience

Lack of prior programming experience was shown in
several ways to be linked to the environmental con-
text. A general pattern was observed in the data,
whereby White students tended to have had prior pro-
gramming experience, either at school or home. Sev-
eral Black students also had prior programming ex-
perience, but this was less often the case. This can
be attributed to historical inequities. Former white-
only schools (still very often made up of a majority
of white students) are generally well-resourced with
computing facilities, and teachers able to teach pro-
gramming. Disadvantaged schools on the other hand
have neither the resources nor the teachers to pro-
vide computing as a subject. These schools are typ-
ically located in poverty-stricken enclaves created by
the former apartheid regime to oppress black people.
Students coming from these schools do not have prior
programming experience.

Societal gender stereotyping was also found to
have a negative impact on prior programming expe-
rience. It was stated by a female student that due
to this stereotype most of the guys in the class have
coded way before we even knew what it was. Another
female student con�rmed this stereotype by stating
that where I come from computers are just for guys,
and as a lady trying to get into that �eld you already
got pressure from people around you.

4.3.3 Environmental Context and Team Work Di�cul-
ties

Some of the di�culties relating to team work em-
anated from the environmental context. For example,
due to gender stereotyping, in some groups it was ob-
served that the guys are selected to be the coders. They
said we [females] can do documentation. Assignment
of roles based on such stereotypes is likely to cause
team con
ict. Other environmental conditions a�ect-
ing team work related to issues such as safety concerns
for students (females especially) who have to work late
on team projects. As stated by one student you cant
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really work until that late because you have to be home
at a certain time. Another student alluded to fam-
ily concerns when asserting that IS is very time con-
sumingIm not allowed to spend late nights on campus.

4.3.4 Environmental Context and Approach to Aca-
demic Work

The impact of environmental context on approach to
academic work was most marked when considering
students who had to work and study due to �nancial
constraints. For these students, time management is
of utmost importance. As stated by a lecturer: I have
seen some students passing while working night shift
to pay for their education .

4.3.5 Poor Communication Skills and Academic Suc-
cess (in terms of marks)

All respondents agreed that communication skills af-
fect academic success in terms of marks. Assessed
course deliverables included presentations, writing of
essays, technical documents, academic literature re-
views and empirical research reports. Some students
were of the view that too much emphasis was placed
on the presentation component in assessment of sys-
tems development projects. As stated: You work for
6-9 months on a SD [systems development] project and
ultimately you are marked from one 2-hour presenta-
tionand so your presentation skills are a lot of what
drive that. Various assessment strategies have been
employed to mitigate this e�ect.

4.3.6 Lack of Prior Programming Experience and Aca-
demic Success (in terms of marks)

Almost all respondents agreed that those with prior
programming experience had an initial advantage
which seemed to last throughout the degree pro-
gramme. As such, their marks were on average al-
ways higher. This observation re
ects how pervasive
programming skill requirements are in all years of the
degree programme and could be an indication that
it is being emphasized too strongly. It was also sug-
gested that the strong in
uence of prior programming
experience may be due to the way in which introduc-
tory programming was being taught. As a respondent
noted: its pitched at a level just high enough to miss
people who havent done programming before and low
enough to kind of bore everyone who has. Adjusting
the manner in which programming is taught may help
mitigate the e�ects of prior programming experience.

4.3.7 Teamwork Di�culties and Academic Success (in
terms of marks)

Teamwork was seen as contributing positively to aca-
demic performance if teams worked well together.
Where teams were dysfunctional and ridden with
problems there were negative impacts on performance
and hence marks. As stated by a respondent: being
put in a team when you dont know the people or none

Figure 2: Re�ned Theoretical Framework: Impediments
to Success (in terms of marks) in an IS Degree Programme

of you are good in the skills that are required to get
you through, then it will serve as a negative.

4.3.8 Approach to Academic Work and Academic Suc-
cess (in terms of marks)

The approach to academic work clearly had an im-
pact on academic success in terms of marks. Those
with poor time management skills indicated they had
problems balancing work and pleasure, which a�ected
their marks. Poor work ethic and motivation was also
reported as negatively a�ecting marks. Finally, those
who viewed success in terms of a broader perspec-
tive beyond just marks were not �xated on obtaining
the highest possible result. Rather they were focused
on gaining the required skill set for their careers and
acquiring knowledge. As such, their marks were not
always as high as those who perhaps were focused pri-
marily on results.

4.3.9 Summary
Throughout the process of open and axial coding, se-
lective coding was also employed. Selective coding
involves re�ning the framework, ensuring only the key
concepts and relationships remain, and pulling to-
gether the major categories. Figure 2 below is an
illustration of the re�ned framework.

The re�ned theoretical framework shows that var-
ious environmental contextual impediments (gender
stereotypes, historical inequities, language barriers
and �nancial need) impact and in
uence the inter-
related impediments of lack of prior programming ex-
perience, poor communication skills, teamwork di�-
culties and approach to academic work (time manage-
ment, attitudes toward work, and alternative percep-
tions of success). These academic impediments have
a direct in
uence on student academic success as re-

ected by marks. The environmental context may be
thought of as being the core category, as it in
uences
all other categories. The observations highlight the
di�culties of dealing with poor academic performance
in countries such as South Africa where many of the
impediments are embedded in the environmental con-
text, outside the direct control of educators. Issues,
such as historical inequities, societal stereotypes, and
poor quality schooling require multi-pronged coordi-
nated interventions encompassing diverse stakehold-
ers, of which higher education is but one.
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5 OVERALL DISCUSSION AND IMPLICA-

TIONS

The re�ned theoretical framework in Figure 2 bears
some similarity to that initially developed through
literature review in Figure 1. In the latter frame-
work several impediments (gender stereotypes, his-
torical disadvantage, language barriers and �nancial
need) are recognized as being contextual having an in-
direct impact on academic success (in terms of marks)
through the other more academic-oriented impedi-
ments. For instance, historical inequities (a contex-
tual factor) indirectly impacts academic success (in
terms of marks) through factors such as lack of prior
programming experience, poor writing skills (e.g., as a
result of poor schooling), etc. Where there is �nancial
need, some may have to devote a large portion of their
time to working, which means insu�cient time is spent
on mastering skills such as programming (time man-
agement). The academic impediments directly impact
on student performance and hence academic success
in terms of marks. The revised framework of Figure
2 thus embodies all of the impediments identi�ed in
Figure 1.

Some of the original concepts from Figure 1 have
been rede�ned. For example cultural values were iden-
ti�ed in the initial framework as a key impediment.
Based upon the analysis of data in this study, which
takes cognizance of the South African environment,
it was recognized that it was not culture per se, but
historical inequities that presented as an impediment.
An additional category labelled Approach to Academic
Work was also identi�ed. The category entails con-
cepts such as time management, attitudes towards
work, and alternative perceptions of success.

Many of the issues identi�ed are generic, and not
necessarily unique to the IS discipline. Neverthe-
less, the richness provided by qualitative data anal-
ysis helps to illustrate how these factors manifest in
the context of an IS degree programme. The frame-
work is valuable for IS departments as it identi�es key
environmental and academic impediments that need
to be addressed to improve academic performance of
students. It is of concern that gender stereotypes are
still so prevalent. Much needs to be done to change
societal perceptions around these stereotypes. Also
better understanding of the IS discipline to clarify
how it di�ers from other computing disciplines needs
to be engendered in society. The strong in
uence of
prior programming experience raises questions as to
whether programming is being too strongly empha-
sized in IS degree programmes, or suggests that the
manner in which it is being taught at university is
possibly 
awed.

6 CONCLUSION AND RECOMMENDA-

TIONS FOR FUTURE RESEARCH

This paper has presented an exploratory study in-
vestigating impediments to academic success in an
IS degree programme. Key environmental and aca-

demic impediments were identi�ed, and relationships
between them elucidated. Environmental contextual
factors were found to indirectly impact on academic
success through impediments such as poor commu-
nication skills, lack of prior programming experience,
team work di�culties and approach to academic work.
Future research can investigate what teaching and
learning strategies can be or are being used to mitigate
the e�ects of these impediments on student success.

The original study gathered both qualitative and
quantitative data. Due to limitations in the quan-
titative data gathering and analysis, concerning op-
erationalisation of constructs and lack of validity of
the measuring instrument the quantitative aspect was
not reported on in this paper. Future research that
wishes to employ a mixed method approach should
ensure that the tenets of good qualitative as well as
quantitative research are followed.

The research employed a combined deductive and
inductive approach. The deductive element was evi-
dent in that an initial theoretical framework was de-
veloped from literature to guide the inquiry. The in-
ductive element was exempli�ed by the fact that an
emergent grounded theory approach was used to anal-
yse the resultant data. The initial framework to some
extent restricted the scope of the research, as it served
as a guide for interview questions. The concepts that
emerged through data analysis, although inductively
derived from the data, still closely resembled those in
the initial framework. To develop a more encompass-
ing and theoretically saturated framework of impedi-
ments, a study that follows classical grounded theory
methodology as espoused by Glaser and Strauss [35]
should be employed.

Future research can also test and extend the
framework by focusing on one major category for each
investigation (e.g., teamwork di�culties) and examin-
ing the concepts in each category in greater depth. A
positivistic, hypothetico-deductive approach may also
be adopted to test the framework. Rigorous measure-
ment instruments for the major concepts could be de-
veloped and the collected data analysed using sophis-
ticated statistical techniques.

Academic success was de�ned very narrowly in
terms of marks awarded to students. Future research
might expand this de�nition of success to encompass
all aspects of this multi-faceted concept. Con
icting
views and their resultant e�ects can then more clearly
be elucidated.

The study has focused primarily on the views of
students. A broader holistic picture can be developed
by obtaining views of secondary and tertiary-level IS
educators and administrators. The study was based
on an IS degree programme at a single university.
Comparative studies could be conducted to establish
whether the same set of factors emerge by repeating
the study at other universities, and in di�erent coun-
tries.

Rather than look at impediments, future studies
might also examine enablers and seek to understand
how certain students succeed despite facing major en-
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vironmental and academic impediments.
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