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ABSTRACT

This paper presents the results of a case study aimed at identifying the skills that lecturers in a computer science department

value in an undergraduate student, and to determine if there is a departmental construction of an ‘ideal’ student. To answer

this question, a case study was undertaken in the Computer Science Department at a small university in South Africa.

Participants were asked to complete a questionnaire and to take part in an interview to solicit feedback on their notion of

an ‘ideal’ student. This study found that participants valued the following skills within undergraduate student: creativity;

computer playfulness; planning, analytical or abstract thinking, and problem solving; introverted personality; engagement

in class; working independently; self efficacy; and responsibility. It also found a strong correlation between participant’s

own performance as a student and their understanding of an ‘ideal’ student. These results are then discussed within the

context of South African Higher Education, where student populations are becoming more diverse. The paper calls for

academics to reflect on their own teaching, and the relevance of their practices to the present conditions of transformation

in Higher Education in South Africa.
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1 INTRODUCTION

Traditionally seen as ‘ivory tower elitist’, there is an
internationally recognised call [1] for Higher Education
Institutions (HEIs) to become more responsive across
a number of different fronts. Middlehurst [2] classi-
fies these pressures into four categories: “economic
and business dynamics; social and intellectual devel-
opments; technological developments; and changes in
government policy”.

Changes in economic and business dynamics in-
clude global trends of governments reducing funding
to HEIs [3], yet expecting lecturers “to engage with a
greater number and wider diversity of students, and
provide them with the knowledge, skills, and dispo-
sitions that are deemed necessary for society in the
21st Century” [4, p. 434]. Popular business concepts
are also being applied to HEIs, with “fiscal discipline,
efficiency and cost-benefit optimisation principles from
the world of business . . . seen as the key to the transfor-
mation of higher education in the direction of greater
responsiveness to society” [5, p. 9].

Perhaps the two most significant social and intel-
lectual developments that have been felt within HEIs
are due to massification and diversification of the stu-
dent body. These trends have been felt globally [6] [7],
but have been particularly noticeable in post-apartheid
South Africa. Since 1993, the number of black and
women South Africans, particularly from working class
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and rural areas, participating in higher education has
increased [8]. Between 1993 and 2005, the total num-
ber of enrolments in higher education has increased by
160% (473,000 to 737,472) [9] [10]. Over the same time
period, black student enrolment levels have risen from
52% to 75%, and women enrolment has risen from 43%
to 54.5% [9] [10]. Despite these increases, government
subsidies to HEIs have fallen from 21.5% in 1991, to
13.9% in 2002-2004 [3].

Technological innovations have enabled both vir-
tual and physical networks between educators, industry,
and government to grow. So much so, that many com-
mentators “base their predictions of expansion, quality
and access to higher education on an increased use
of new technologies” [2, p. 9]. Many researchers have
illustrated that these new technologies (such as ad-
vances in connectivity, hardware, and software) have
had significant effect on teaching and learning in higher
education, in particular in areas such as e-learning,
dual-mode teaching, and Information and Communi-
cation Technologies (ICTs) within the classroom [11].
In some cases, such as within Computer Science and
Information Systems Departments, technological in-
novations necessarily affect the teaching and learning
environments as well as content, far more than other
non-technical disciplines.

Finally, changes to government policy can also be
seen to impact higher education. Under apartheid,
HEIs within South Africa were separated, funded, and
allocated roles in order to reproduce the apartheid
social order [12]. Although a thing of the past, the
inequalities of this separate development are still felt
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today, as they “continue to condition the current ca-
pacities of institutions to pursue excellence, to provide
high quality learning and research experiences and
equity of opportunity, and to contribute to economic
and social development” [8, p. 6]. As also noted by
Badat, the current attempts at transforming higher
education with South Africa occur within “the context
of a formidable overall challenge of pursuing economic
development, . . . social equity and the extension and
deepening of democracy simultaneously” [8, p. 7].

These pressures together reflect the dynamic envi-
ronment in which HEIs are situated. From the discus-
sion above, it is evident that HEIs have been pressured
to change over the past decades, to respond to eco-
nomic and business dynamics; social and intellectual
developments; technological innovations; and changes
to government policy. This paper aims to determine
the skills that academics within a Computer Science
Department at a South African HEI believe are neces-
sary for the ‘ideal’ student. It also aims to understand
if these skills reflect the changes that have been evident
in the environments that HEIs operate. To do so, this
paper first presents some related work in the fields of
teaching and learning. It then describes the research
design used throughout this study. The results are
then presented and discussed within the context of
South African Higher Education.

It is hoped that this paper can contribute to aca-
demics’ understanding of the driving forces that influ-
ence change in the teaching and learning environments
that we work in. The paper calls for academics to re-
flect on their own teaching, and the relevance of their
practices to the present conditions of transformation
in Higher Education in South Africa.

2 RELATED WORK

Educational researchers have contributed to a signif-
icant body of work, investigating the influences that
teachers perceptions of teaching have on students’
learning [13] [14]. Pratt [15] developed a taxonomy of
five different perspectives on teaching: transmission,
developmental, apprenticeship, nurturing, and social
reform. Pratt found that of the 2,000 teachers who had
undertaken his Teaching Perspectives Inventory [16],
over 90% held only one or two of these perspectives
as their dominant view of teaching, and marginally
identified with one or two others.

Intertwined into any teaching environment is the
construction of a ‘good’, ‘ideal’, ‘clever’, ‘intelligent’
or ‘smart’ student. Studies have shown that concepts
of intelligence are culturally relative. As Wang, Ceci,
Williams and Kopko note:

. . . cognitive competence is relevant to spe-
cific cultures, to the social and physical con-
texts in which the child participates in or-
ganized activities, and to the cultural and
societal demands as perceived by the child
him or herself [17, p. 17].

Although Wang et al. refer in this paper to child learn-
ing, the same can be said for adult learning. Examples

can be found in literature of cultural differences in
concepts of learning: in America emphasis appears
to be primarily on cognitive skills [18]; Zambian def-
initions of intelligence include someone being clever,
but also include other factors such as obedience, co-
operation, listening and understanding, as well as a
prompt response [19]; Japanese definitions include a
cognitive component, but far more than the US in
particular emphasise a “heart and mind for wanting to
learn” [20, p. 122], or “socio-emotional prerequisites
of competence rather than on knowledge or skills as
such” [21, p. 193].

Culture has traditionally been defined as learned
and shared behaviour that is common to a community
of people [22, p. 169]. This definition is typically
applied to groups of people located within a particular
area, such as the definition offered by Kroeber and
Kluckhorn:

Culture consists of patterns, explicit and
implicit, of and for behaviour acquired and
transmitted by symbols, constituting the dis-
tinctive achievements of human groups, in-
cluding their embodiments in artefacts; the
essential core of culture consists of traditional
(i.e., historically derived and selected) ideas
and especially their attached values; culture
systems may, on the one hand, be considered
as products of action, and on the other as
conditioning elements of further action [23].

Becher and Trowler broaden the definition of culture by
applying it to different disciplines within academia. In
“Academic Tribes and Territories”, Becher and Trowler
[24] illustrate the existence of these learned and shared
human patterns and practices which are unique within
academic disciplines, such as: gatekeeping practices;
the nature of innovations specific to disciplines; com-
munication patterns; career trajectories; and even the
sports and other pastimes that are preferred by differ-
ent “tribes”. Within the “tribe” of computer science,
a number of studies have been undertaken to deter-
mine the skills that make an ‘ideal’ programmer. Early
studies [25] [26] concentrated on the Myers-Briggs in-
dicators to determine the psychological preferences
of programmers. These studies had mixed findings,
with Lyons finding the majority of programmers to
be “thinking judging”, and Sitton & Chmelir finding
the majority to be “thinking perceiving”. From a skill
perspective, a number of other studies have highlighted
the importance of self-efficacy [27] [28] as a key char-
acteristic of computer programmers. Researchers have
found a correlation between “computer playfulness”
[29] [30] and stronger feelings of self-efficacy.

If we return to our broadening definition of culture
and take a sociological perspective on the term, one
of the leaders in this area is Bourdieu [31]. One of his
key concepts is “habitus”, the internal structures that
determine how a person acts and reacts to the world.
We acquire this “habitus” first from our families, but
then also from our schooling, that through habitua-
tion, repetition, and affirmation of certain behaviours
(attitudinal, affective, cognitive, and bodily) forms this



30 Research Article – SACJ No. 50, July 2013

largely unconscious disposition. Bourdieu argues that
although “habitus” is constructed on an individual
basis, shared experiences in the world will produce a
collective “habitus”. Another concept that Bourdieu
defines is “doxa”, which illustrates that a person’s
beliefs seem to have “a quasi-perfect correspondence
between the objective order and the subjective princi-
ples of organization [with which] the natural and social
world appears as self evident” [31, p. 156]. That is, the
ways that individuals have learnt to perceive, evaluate,
and behave become accepted and considered ‘normal’
to themselves [31, p. 164]. As further explored by
Throop and Murphy [32, p. 189], “it is the successful
‘internal’ replication of structure that leads individu-
als to mistake ‘objective structures’ as ‘natural’, as
they remain ignorant of the ever-present dialectical
reconstitution of internal and objective structures”.

What Bourdieu is perhaps most known for is his
application of these concepts within the sphere of ed-
ucation, particularly the public education system in
France [33]. Bourdieu sought to explain why students
from working class backgrounds continually performed
worse than their upper class peers. He concluded that
the students themselves were not to blame, but that
the curriculum itself favoured students who had been
exposed to upper class culture in the construction of
their “habitus”. Using Bourdieu’s terminology, it was
because of the students’ lack of ‘cultural capital’ that
working class students did not perform as well as their
upper class peers. He believed that it was for this rea-
son that education systems could reproduce themselves
and perpetuate inequality.

This section began by exploring the interplay be-
tween teachers’ differing perspective on teaching and
students’ approaches to learning. It illustrated that
different cultures have their own concept of an ‘ideal’
student, and then expanded the definition of culture
to include academic disciplines. The next section dis-
cusses the design of the experiment that was under-
taken to determine the concept of an ‘ideal’ student
within the Computer Science Department at Rhodes
University.

3 RESEARCH DESIGN

The main research question that was addressed in this
study was: what are the skills that lecturers in a com-
puter science department value in an undergraduate
student, and is there a departmental construction of
an ‘ideal’ student. In order to answer these questions,
the following subsidiary questions were posed:

• What skills do lecturers believe are critical in an
‘ideal’ computer science student?

• Is a lecturer’s construct of an ‘ideal’ student influ-
enced by their own performance as a student?

• Is there a consensus across the department of an
‘ideal’ student?

3.1 Methodology: case study

Quantitative and qualitative studies are both valuable
in providing evidence across the study of different phe-
nomena. On the one hand, quantitative studies use
large numbers of (typically) randomly selected partic-
ipants to study a specific group of variables. Quan-
titative studies can be used to produce generalizable
findings that can be applied to other populations, but
in doing so they lose much of the richness in the de-
tails of the studied activity or phenomena [34]. On
the other, qualitative studies provide rich causal ex-
planations, but deal with a small number of cases. A
disadvantage of qualitative studies is that they are
less generalizable. However, when a study is “contex-
tualized and carefully described . . . then others can
consider its usefulness in other contexts and examples”
[35, p. 191].

This research uses a qualitative approach and can
be seen as a case study. A case study is defined as a
“strategy for doing research which involves an empirical
investigation of a particular contemporary phenomenon
in its real life context using multiple sources of evidence”
[36, p. 52]. This approach allows researchers to focus on
the primary strength of case study methodology, that
it “enables the uncovering of events or processes that
one might miss with more superficial methods” [37,
p. 238]. Case study research does have its drawbacks
though. Social realist research, which underpins the
thinking in this study explicitly holds that:

No individual-level intervention works for
everyone. No institution-level intervention
works everywhere. The net effect of any par-
ticular programme is thus made up of the
balance of successes and failures of individ-
ual subjects and locations. What this points
to is the need for a careful look at subject
and contextual difference in terms of who suc-
ceeds and who fails within any programme
[38, p. 30-1].

This reporting therefore does not claim to generalise,
but to highlight skills that are considered as essential in
an ‘ideal’ computer science student within a particular
context.

3.2 Participants

This research is based in the Computer Science Depart-
ment at Rhodes University, a relatively small (7200
students) public university in South Africa. At the
time of the study taking place, there were 12 full time
academic staff members in the department. As this
research aimed to investigate a departmental construc-
tion of an ideal student, only members of staff who
had been employed for at least one full year in the
department took part in the study (n=10). The re-
searcher herself is part of the department, and thus did
not participate in the study (n=9, 3 females, 6 males).

3.3 Survey instruments

A survey of literature was first undertaken to determine
the core skills and competencies that are suggested for
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computer science graduates. This review included a
number of different sources such as ACM / IEEE cur-
riculum review documentation, the Rhodes University
Computer Science Department’s Vision and Values
statement, and peer reviewed journals and conference
papers in the field [39] [40] [41] [42] [43] [44] [45] [46].
This review resulted in a list of 96 skills which were then
analysed and duplicates were removed. The remaining
63 skills were then categorised as follows: interper-
sonal skills, leadership skills, self-management, think-
ing skills, workload management, information handling,
personal qualities, and handling the unknown.

Four student scenarios were then developed based
on the skills from the list, with each student presented
with a number of positive skills and one negative char-
acteristic. The four student scenarios are: Andrew, a
team player who is reliable, good at time management,
but not creative; Bridget, a very introverted student
who is analytical, insightful, and good at written com-
munication; Cynthia, an extremely creative student
who is terrible at time management; and David, an
extrovert who is confident, and an independent and
critical thinker, but can become aggressive and critical.
These four scenarios represent a systematic variance
in gender, degree of extroversion / introversion, and
communication skills.

A two page questionnaire was developed with one
page based on the four scenarios, and the second page
based on the skills (see Appendix A). The first page
asked participants to rank the four students from ‘ideal’
to ‘weak’ student (on a scale of 1 to 4 respectively), and
to justify their rankings. The second page asked partic-
ipants to select at most three skills from each category
that they felt were important in a student. It also gave
participants the chance to include any other skills that
they felt were important to each of the categories. The
scenarios and skill list were employed together in the
survey, and as will be described in the next subsection,
were followed by an interview to attempt to increase
the validity of the findings, by incorporating what
Denzin [47] refers to as methodological triangulation.

3.4 Method and analysis

Prior to the study, permission was granted from the
Computer Science and Information Systems Ethics
Committee, and each participant signed a consent
form. When consent was given, participants were
provided with a copy of the questionnaire and asked
to notify the researcher when it was completed. On
completion of the questionnaire, each participant was
interviewed separately in order to solicit more infor-
mation on their rankings; their construction of an
‘ideal’ student; and their opinion on a departmental
construction of an ‘ideal’ student. The average dura-
tion of each interview was 10-23 minutes, and followed
a semi-structured interview schedule with a series of
key questions that commenced with non-emotive ques-
tions aimed at putting interviewees at ease, and then
progressed to more theory-laden questions. In this
context, theory-laden refers to theories from literature
and from the researcher’s own reflection that could

impact the construction of an ‘ideal’ student.
All interviews were recorded using a Samsung

Galaxy i9000s and compressed to MP3 format. In-
terviews were then transcribed verbatim by the re-
searcher. Transcriptions were sent to participants for
member checking to improve the accuracy and validity
of the study. Questionnaires were captured and en-
tered into Microsoft Excel for later incorporation in the
data analysis phase. Transcripts and questionnaires
were coded to maintain the anonymity of participants,
whilst allowing a correlation between the participants’
two forms of response.

Qualitative data analysis can involve using top-
down, bottom-up, or a combined coding approach [48].
This research used a combined approach. At the be-
ginning of the process, a top-down approach was used
in that questionnaire responses were analysed and all
skills that were ranked as important by at least 50% of
the participants were included as categories. Table 1
shows the 15 skills that were ranked as important by
participants and the frequency that the skill was se-
lected. The frequency was calculated as a percentage of
the number of participants who selected skills for that
grouping (regardless of how many skills they selected
per grouping). The brackets following each table entry
indicates the category under which the skill appeared
in the questionnaire:

• L – Leadership

• SM – Self Management

• TS – Thinking Skills

• WM – Workload Management

• IH – Information Handling

• PQ – Personal Qualities

• HU – Handling the Unknown

• IS – Interpersonal Skills

During the analysis, a bottom-up approach was also
used to derive additional categories based on the con-
tent of the data [48, p. 32].

The researcher made use of the constant compara-
tive analysis technique [49] to analyse transcripts and
questionnaire responses. NVivo, a qualitative software
package, was used to perform all coding and analysis of
qualitative feedback. Once all coding was completed,
reports were drawn from NVivo on the various themes
that will be presented in the following section.

4 RESULTS

This section presents the results of this case study,
organised as follows: student scenario rankings; ‘ideal’
student skills; influence of own experience as a student;
and departmental construct. Results for these three
questions are preceded by a description of the student
scenario ranking.

4.1 Student scenario ranking

Table 2 presents a summary of the participants’ rank-
ings of each of the four scenarios. From the left column,
this table presents the mean, median, mode, minimum,
and maximum rankings across all participants. All
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Table 1: Top-ranked skills

Initiative (L) 78% Self-motivation (SM) 78%

Abstract thinking (TS) 67% Dedication (L) 67%

Innovation (L) 67% Organization (WM) 67%

Analysis and synthesis (TS) 56% Good written communication (IH) 56%

Open to constructive criticism (IS) 56% Problem solving (TS) 56%

Responsibility (SM) 56% Responsibility (PQ) 56%

Seeing the larger picture (IH) 56% Time management (WM) 56%

Ability to work independently (IS) 56%

scores are ranked on a scale of 1 to 4, where 1 rep-
resents an ‘ideal’ student, and 4 represents a ‘weak’
student.

As Table 2 shows, out of all of the students, Brid-
get was ranked the closest to ‘ideal’, being ranked in
position 1 or 2 by all participants. As such, her mean
ranking was significantly lower than any of the other
student scenarios. David was closest behind her, with
a range of 1 to 3 across participants. Andrew and Cyn-
thia were ranked very similarly, with identical median,
mode, minimum, and maximum rankings. The only
difference was in their mean, with Cynthia receiving
a lower (and therefore closer to ‘ideal’) ranking than
Andrew.

It is interesting to see that the descriptions of the
two highest ranking students made specific mention of
their analytical ability, and differed in how introverted
they were. Bridget, the top-ranked student, was a
classic introvert, who does not like oral communication
and is most comfortable out of the spot light. David
on the other hand is the classic extrovert, who is great
at oral communication and loves to be the centre of
attention. The descriptions of Cynthia and Andrew
also play off of each other, with Cynthia being creative
with poor time management skills, and Andrew having
great time management skills, but not being creative.

These rankings cannot be used alone to identify
‘ideal’ skills, as each student represents a trade-off.
Participants commented on a number of occasions that
they struggled to choose one participant over another,
as each had skills that were not ‘ideal’. This question
aimed instead to explore the combination of skills that
were preferred. The following section describes findings
for individual skills as ranked by participants.

4.2 ‘Ideal’ student skills

Due to the small sample size, statistical tests could not
be conducted to establish the statistical significance
of participant rankings of skills (Table 1). Instead,
this section focuses on the qualitative feedback ob-
tained during the interviews. A large number of the
comments from participants in interviews identified
additional qualities of ‘ideal’ students that had not
been selected in their questionnaires, and were coded

using the bottom-up approach described in Section 3.4.
This section provides an overview of the skills, ordered
by the frequency that they were mentioned in the
interview.

4.2.1 Creativity

Although most participants indicated that creativity
was essential, a number of them expressed concern
that when left unchecked, this could have an impact
on deadlines. This concern was perhaps influenced
by Cynthia, one of the students from the scenarios
on the questionnaire who was creative but missed her
deadlines. One participant commented:

I love the creativity personally of Cynthia,
but her inability to complete things on time
and the sort of random creativity makes for
unfortunately not a good computer science
student. They tend to not get in depth into
the course but go off on tangents. So the
foundation work is really not there. She prob-
ably won’t be a very good computer science
student.

When answering questions about the skills that he felt
were required in students, another participant noted
that he was particularly looking for skills that could
not be taught to students but had to be present already.
From his perspective,

. . . the inability to be creative is quite a
core thing and it represents something that is
difficult to instil in a student if it’s not there
already

Creativity can also be viewed as being related to an
autotelic personality, where the student has an internal
motivation and is driven by curiosity. One participant
described the importance of an autotelic personality
for computer science students saying:

You get into the zone where you are organ-
ising things and they all are kind of working
. . . So this idea that you sit up and immerse
yourself in quite hard conceptual stuff and
lose track of time. I think that is what most
really good computer scientists do. I think
once you get into something, it just takes you
over and you’re in a different space completely
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Table 2: Student scenario ranking

Mean Median Mode Min Max

Andrew 2.778 3 4 1 4

Bridget 1.556 2 2 1 2

Cynthia 2.667 3 4 1 4

David 2.556 3 3 1 3

. . . And so the idea of an autotelic personal-
ity and getting into the flow or the zone of
things looks like an important thing about
being creative when you build software.

4.2.2 Computer playfulness

Computer playfulness has been defined in literature
as “the tendency to interact spontaneously, inventively,
and imaginatively with microcomputers” [27, p. 417].
This skill was mentioned by a number of different
participants, and can be seem to be complementary to
creativity. One participant described her experience
with playfulness:

. . . the people who become good program-
mers and computer scientists are those that
like playing with programs. And actually it
doesn’t matter if you’re getting the pracs in
on time because what you find is in the ex-
ams, because they’re interested and because
they’ve played, they tend to be able to come
up with good solutions.

Participants also correlated a lack of playing to a su-
perficial understanding of course content. A number
of participants described deep approaches to learning
within computer science as playing with programs.

I ranked Andrew lowest because of the
fact that he sounds like he’s very good at
handling work that he’s given, but he doesn’t
go much beyond that. What you tend to
find with those people is when you ask them
to extend themselves, they struggle to do
anything different, because they’ve done the
prac and for the test they’ve memorised the
prac and what they did in class. But they’re
not finding it so easy to apply what they
learnt to anything else.

4.2.3 Planning, analytical or abstract thinking, and prob-
lem solving

Planning, analytical or abstract thinking, and problem
solving have been grouped together, as they refer to
what are typically considered as the cognitive skills
required of a computer scientist. As could be expected,
these skills ranked highly with participants.

I felt that an analytical deep thinking
student was someone who would do well in
undergraduate courses, because they would
think hard about the material, analyse it, and

then with that analytical capability be able
to provide something in the exams that was
good.

Another participant emphasised the importance of
abstract thinking, referring to it as one of the most
important skills in a computer science student:

So for me the two most important things
are abstracting and reasoning in an abstract
form. And the ability of taking the empirical
nature of the beast and then use it together
with the abstract thinking.

4.2.4 Extrovert vs. introvert

Computer scientists are typically portrayed as intro-
verts who lack in social skills [50]. Participants in
this study agreed with the stereotype, with a number
of them commenting that the introverted stereotypes
represented more typical computer science students.
One participant who had ranked David, an extrovert,
as their ‘ideal’ computer scientist was disconcerted by
this part of his character and remarked saying “an
extrovert shouldn’t be a typical computer scientist”.

Another participant rationalised his preference for
introverts as programmers, referring to the deep think-
ing skills that are required for computer science:

I’m not sure that extroverts are going to
make the best programmers. I think a lot
of computer science happens reflectively in
your head. So people who reflect . . . and think
quietly and organise ideas I think make better
computer scientists.

One of the participants focused on a particular aspect
of the introvert Bridget’s personality, in that she lacked
oral communication skills. He described that while
this lack of skill was quite common in undergraduate
computer science students, it typically would blossom
in postgraduate studies or a work environment.

Although they don’t specifically refer to extroverts
and introverts, one participant showed concern about
students who ‘need’ to work with other people. In her
comments, she referred to qualities of introverted and
extroverted students, with particular reference to the
typical introverted personalities in a computer science
class:

You need to like to do things indepen-
dently. I think that actually it is very impor-
tant in this field, because it tends to attract
people who are nerdy etcetera and like to
work alone. So if you are somebody who needs
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to work with other people, what you’ll often
find is you become isolated in a computer
science class because everyone is doing their
own thing and there’s this competitive vibe
going, particularly amongst the better stu-
dents, and if someone is collaborative rather
than competitive, it makes it difficult to fit
into that.

This comment refers to feelings of isolation that the
participant believes could be felt by an extrovert in a
class of introverts.

4.2.5 Engagement in class

The next most frequently discussed topic was engage-
ment in class. A surprising number of participants
referred to this skill when describing their ‘ideal’ com-
puter scientist. One of the questions on the question-
naire asked participants if there were any students they
could think of that they thought were ‘ideal’ computer
science students. One participant in particular named
two students who he felt were ‘ideal’. When asked what
characteristics the students shared, he first mentioned
their intelligence, but then commented saying “both
of them will kind of interact with you and talk with
you”. Another participant made a correlation between
‘geeky’ students and willingness to participate in class:

This is going to be stereotypical but they
tend to be a little bit geeky. In other words
they don’t really care what other people think
of them in terms of asking questions. They
don’t care if they put their hand up three
times in a row. They are focused on the
material.

Other respondents felt that engagement in class was a
sign of a deeper approach to learning for a course:

Stuff like the dedication and the hard
working, and enthusiasm comes through in
the being prepared to interact and talk about
things . . . being prepared to stick your neck
out and answer questions in class.

4.2.6 Working independently

A number of participants described the importance
of working independently. Participants used the word
independence from two different perspectives: indepen-
dence as opposed to working in a team, and indepen-
dence as opposed to working only as directed by the
lecturer. From the first perspective, participants were
wary of students only working in teams, as they did
not believe that it would provide students with enough
opportunity to develop their own skills:

I don’t think you can really become a good
computer science student if you really only
work in teams . . . To a large extent there are
certain habits that you have to get into you
have to develop alone. And once you have
those, you and someone else who has those
can work together, or you can help them to
develop them.

Participants expressed an understanding that learning
was a social process, and that asking them to work in
pairs and talk through a problem was beneficial, but
were still hesitant to allow students to work in groups
for a large portion of their assignments.

From the second perspective of working indepen-
dently, a number of participants commented on student
engagement with class material and showing initia-
tive to work by themselves. This could be seen as a
similar skill to ‘computer playfulness’ as described in
Section 4.2.2:

. . . if you just rely on what you’re given
and you don’t put any effort in yourself then
you’re not going to get anywhere.

The ability to work independently is really
important . . . To act like an adult and do stuff.

4.2.7 Self-efficacy

Literature has often showed that people’s positive be-
lief in their own skills and capabilities has a positive
implication on their performance [30]. When describ-
ing his rankings for the four stereotype students, one
participant felt that the student Bridget represented a
gender stereotype that he had experienced in computer
science:

The scenario [Bridget] paints out that she
is insightful and I think it goes to an inter-
esting characteristic around self confidence,
which in many ways is gender stereotyped
in my experience. Young women coming
through the computer science program, some
of them are very confident, but they need
constant reassurance that they can do things.
And they often know the answer but are un-
willing to share it in the off chance that they
are wrong. Someone like [Student] had a fan-
tastic work ethic, highly organised, and was
really good, but very insecure about her own
ability.

In referring to this need for constant reassurance, this
participant highlighted that an ‘ideal’ student would
demonstrate self efficacy.

4.2.8 Responsibility

Responsibility was also suggested as a skill for the ideal
computer science student. One participant described
their reason for highlighting this skill saying:

Because I think if you are responsible it
covers a lot of the other aspects. Because you
are responsible to yourself for what you do,
and responsible towards others. It covers a
lot of the other evils.”

4.3 Influence of own experience as student

This section explores answers to the research question
“Is a lecturer’s construct of an ‘ideal’ student influenced
by their own performance as a student?”. To do so,
participants were asked how they believe their lecturers
found them when they were a student. They were also
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asked if they could relate to any of the four student
scenarios described in Section 3.4. In response to these
questions, all participants except for one (88.89%) said
that they were most like the student they had ranked
as ideal (66.67%), or a combination of their ideal stu-
dent plus the antithesis of their ideal student (i.e.,
Andrew-Cynthia, Bridget-David) (22.22%). The one
participant (11.11%) who did not rank in this way
responded saying he was unlike any of the scenarios.
These rankings show a strong correlation between lec-
turers’ individual construction of an ‘ideal’ student
and their own performance as a student.

A number of participants described that they ques-
tioned themselves when ranking students, with one
participant commenting that he asked himself “Am
I just looking for students who are like me?”. An-
other participant made some particularly insightful
comments regarding the ranking of ‘ideal’ students:

The parts of me that I am happy with
and feel comfortable with are what I like to
see in students as well. And it particularly
came out when I was thinking of Cynthia.
She epitomises a person who is very different
from me. And can I really see the good parts
of that? To answer your question then, a lot
of how I was as a student is what I strived
for in what I’ve put down here.

This comment correlates with Bourdieu’s findings of
education systems reproducing themselves and perpet-
uating the culture of the department or educational
institution (Section 3.4).

4.4 Departmental construct

The final question this research sought to address was
is there a departmental construct of an ideal student.
When asked if they thought that other staff members
had the same perceptions of what an ideal student was,
all participants responded that they did not believe this
was the case. Two participants (22.22%) believed that
there may be a “loose correlation” between skills, but
not across the whole department. The results presented
in the previous sections confirm these suspicions, that
there are some skills that are rated high by participants,
but there is no consensus across all participants.

One third of the participants explicitly mentioned
that the diversity in constructions of ‘ideal’ students
amongst staff was a positive factor. One participant
noted that the diversity in staff and the diversity in
the students were beneficial:

I think it’s fortunate that students get a
cross section of teachers and we get a cross
section of students. You can’t win them all,
and they’re a probably some students you
can relate to and you can pull up, but there
are some students that you can’t . . . I always
hope that for every student that I manage to
get a spark in to, or from every one that I
don’t that there have been other people in the
department who get them over that. Because
if you are a student who doesn’t relate to any

one at all, with no staff as role models, it
must be very hard. The students will be left
behind.

5 DISCUSSION

Researchers from a vast array of disciplines have been
interested in investigating and understanding intelli-
gence. Dweck [51, p. 6] approaches the topic from
a psychological perspective and notes that there are
typically two views on intelligence that are held: fixed
mindset, or growth mindset. From a fixed mindset,
a student is viewed as having “a certain amount of
intelligence, a certain personality, and a certain moral
character”. This mindset does not allow for change
(improvement) and leaves the student in a position of
helplessness as they cannot do anything to change it
if they just so happened to be born “unintelligent”.
From a growth mindset however, your basic qualities of
intelligence, personality and moral character can be im-
proved through effort. After twenty years of research,
Dweck found that students with a growth mindset
were more willing to try new things, to pick themselves
up when they failed, and to try again. When a stu-
dent’s self-worth is tied up in being “smart”, and when
a teacher only praises and rewards correct answers,
Dweck found that students either become lazy and rely
on their intelligence to pull them through; or they shy
away from new or difficult tasks in case they are not
good at them. When a student has a fixed mindset
and believes they are not one of the “smart” ones, then
they may be so scared to be wrong that they don’t try
at all.

When applied to teaching, the fixed/growth mind-
set and importance of practice provide some interesting
connections with computer playfulness, creativity, and
to an extent working independently. Perhaps most ob-
viously, computer playfulness, creativity and working
independently can be seen as practicing. In promot-
ing skill practice, students would gain experience and
develop their computer science skills. The question be-
comes, within a computer science curriculum then how
could this be encouraged? Computer science students
are motivated by the same thing as other students: to
motivate students to practice typically there must be
marks allocated [52]. This is interesting as it changes
the dynamics of computer playfulness and working in-
dependently. No longer would these skills be employed
out of a place of curiosity or creativity (intrinsic motiva-
tion), but out of obligation (extrinsic rewards). Instead
of seeing this through a negative lens, by aligning out-
comes, teaching, and assessment [53], a lecturer could
take advantage of students motivation and encourage
participation in creative or playful exercises.

Dweck’s research also presents some interesting
challenges. For example, how can effort be rewarded in
a teaching environment? How can we acknowledge the
“smart” students without setting them up to rely on
their intelligence? As mentioned earlier, students are
typically motivated by marks, and focus on learning
skills or theories that are assigned marks. To reward
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the process rather than just the outcome of learning,
marks must then be allocated for the process.

Another skill that was mentioned by a number
of participants was student engagement. Given the
particular context of South Africa, and particularly
previously disadvantaged schools within South Africa,
this can be a culture shock for students. Teaching in
previously disadvantaged schools tends to be teacher
dominated, where students are taught that to ques-
tion a teacher is to question their authority [54]. This
mismatch in expectations between staff and students
has been documented across different countries and
academic departments [55] [56] [57]. To rectify this,
lecturers can engage students in discussions about their
expectations for the course. As well as providing clari-
fications to students, lecturers can use this process to
demonstrate active engagement with issues, mentor-
ing students in ways of participation within academic
discourse [58].

It is important to note that this research is framed
as a case study, and as discussed in Section 3.1, dis-
advantages of this research methodology include the
lack of direct generalizability of findings [38]. It is
interesting to note however, that the skills that were
selected as important by participants mirror findings
from other studies [27] [30] [39] [45].

The participants’ own experience as a student can
be seen to have an impact on the skills that they value
in their students. On reflection, it can be seen that
this process of valuing, and training students in par-
ticular skills replicates the existing status quo within
a system across each new intake of students. With
the massification of university both internationally and
across Africa [10], there have been some interesting
consequences. Firstly, the increase in student numbers
has also brought changes to the composition and as-
pirations of the student body [32]. Students entering
higher education no longer enrol for the same reasons
as the academics that teach them did [8]. This has the
effect that their motivation to participate in classes
may also be of a different level to what the academic
may presume from their own experience.

From a diversity perspective, the increasing levels
of participation amongst previously underrepresented
groups have interesting consequences if not matched
by an equally diverse academic body. If all academics
were to act to (subconsciously) replicate themselves in
each new cohort of students, then previously underrep-
resented groups may struggle.

There is therefore a need for academics to be aware
of the changes in the composition of the student body
and students’ motivation for enrolling in higher edu-
cation. As described earlier, due to massification and
diversification within the higher education system, an
academic can no longer expect students to have the
same background or motivation as they themselves
once did. Academics must be aware that their notion
of an ‘ideal’ student is in most cases based on their own
experience, and if changes are not made to this notion,
we will merely replicate the pervasive gaps that exist
in the current higher education system. Within the

context of the South African higher education system
this is particularly important. Due to the legacy of
apartheid within the country, there is a transformative
agenda within higher education aimed at, amongst
other things, working towards diverse student popu-
lations that are more representative of the national
demographics [1].

Rodriguez calls educators to take up the role of
what he refers to as “‘cultural warriors’ for social
change” [59, p. 278]. Rodriguez notes that all work
in teaching and learning education either reproduces
or challenges the status quo. In this paper, he cited a
wide range of studies that had been undertaken with
evidence of cultural issues affecting teacher’s pedago-
gies or classroom practice, highlighting their resistance
to pedagogical change. Rodriguez highlights the im-
portance of dealing with resistance to change in new
teachers who have had “an apprenticeship of observa-
tion on how to teach” [59, p. 286] by their own school
experience.

To become more effective teachers within a system
that is known for failing its students [60] [61], we
must therefore reflect on our own role in the education
process, by asking ourselves the following questions
posed by Rodriguez:

. . . we can begin to (re)define our roles
as cultural warriors and begin to muster the
courage to hold the other’s gaze - the courage
to ask ourselves: Is our teaching and research
having the kind of socially transformative
effect the present condition of education de-
mands? In what ways can we rethink our
teaching and research practices so that gen-
der issues and multicultural education are
more directly addressed? Are issues of gen-
der and diversity only addressed in the classes
of colleagues who do not look like me? [59,
p. 288]

6 CONCLUSION

This paper has presented an investigation that aimed
at identifying skills that staff at a computer science de-
partment in South Africa found were crucial within an
‘ideal’ computer science student. These skills include:
creativity; computer playfulness; planning, analytical
or abstract thinking, and problem solving; introverted
personality; engagement in class; working indepen-
dently; self efficacy; and responsibility.

This paper also explored a pattern that emerged
amongst participants in the study, where their perspec-
tive on an ‘ideal’ student was found to be influenced
predominately by their own performance as a student.
This finding can be seen as validation of Bourdieu’s
notion of academic culture replicating itself and per-
petuating the culture of the academic department or
higher education institution. This was explored deeper
given the particular context of massification and di-
versification within South African higher education.
Finally the paper challenges us as academics to reflect
on our own teaching practice and the relevance of our
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teaching to the present conditions of teaching within
South Africa.
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APPENDIX: QUESTIONNAIRE
Appendix A – Questionnaire 

 

Read the following four scenarios: 

The word used most often to describe Andrew is reliable.  If you have a deadline, Andrew is the person to talk 

to.  He is a great planner - give him a problem and he will break it into manageable portions and (when 

working in a team) assign it to members of the team.   He is very efficient at what he does, and is good at 

motivating other people to do their work as well.  When other team members come to him with a problem, he 

has the ability to see their perspective and together they work out a solution.  If there was a criticism to be 

made of Andrew, it would be that he always plays it safe – he is not comfortable in situations that call for 

creative or “out of the box” thinking.   

 

Bridget is an introvert.  She is much more comfortable being out of the spot light.  Typically she will only talk 

in a group if asked a direct question.  Bridget thinks very carefully before saying anything, so prefers the time 

/ space offered by email communication.  This time gives Bridget a chance to reflect on issues / feedback and 

form her argument away from the pressures that come with real time communication.  When Bridget does 

talk, people listen to what she says.  She is very insightful in her comments, drawing on her analytical way of 

thinking. 

 

Cynthia is extremely creative.  She loves taking risks and finding things out by “playing”.  However, this 

often ends in a bit of a problem.  Cynthia is extremely innovative and self motivated, but this often means that 

she takes so much time doing things her own way that she loses track of time and is late submitting her work.  

The work she comes up with though is very insightful – she often finds a new way of performing a task / 

completing a process. 

 

David has a strong work ethic and is an independent and critical thinker.  On top of this, David is also a great 

communicator.  He is very happy to jump into a conversation with his perspective.  He speaks with such 

confidence, that sometimes people believe what he says simply because he said it (although most times he is 

right).  Not to say that he doesn’t know what he’s talking about, but he speaks with such authority that 

sometimes people don’t bother checking what he says, but they take his word as law.  One thing David 

doesn’t always excel at is seeing other people’s perspective.  When confronted with a colleague that he 

believes is wrong, he can become a bit aggressive and critical. 

 

Rate the four people in their role as a computer science student (1 for an ideal student to 4 for a weak 

student). Explain your ranking: 

Andrew: _______ 

Bridget: _______ 

Cynthia: _______ 

David: _______ 

 

 

 

 

 

 

 

 

Can you think of any students in the Computer Science Department at RU who you would consider as 

an “ideal” student?  Please explain why you consider them to be “ideal”. 
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For each category, circle a maximum of three (3) skills that you think are most important in a student. 

 

Interpersonal skills: 

team attitude team knowledge team skills conflict resolution respect for others 

work 

independently 

intercultural 

competence 
social competence 

ability to take and see 

other perspective 

assertive without 

aggressive 

team player 
work under 

supervision 

work in 

interdisciplinary teams 
open to constructive criticism 

other (please specify): 

 

Leadership skills: 

initiative innovative decision making dedication influential ambitious 

other (please specify): 

 

Self management: 

self motivated enthusiastic attention to detail self directed responsible lifelong learning 

other (please specify): 

 

Thinking skills:  

analysis and synthesis innovative entrepreneurial abstract thinking 

creative problem solving empirical skills 
independent critical 

thinking 

other (please specify): 

 

Workload management:  

work under 

pressure 

time 

management 

effective work 

habits 

ability to work well 

on multiple 

complex projects 

organized Planning 

other (please specify): 

 

Information handling:  

good oral 

communication 

good at working at an 

abstract level 

good written 

communication 

information management 

skills 

research skills detail oriented whilst maintain overall vision and focus see the larger picture 

other (please specify): 

 

Personal qualities:  

credible accountable responsible insightful visionary 

creative persevere practical confident patient 

empathetic work ethic 
critical and self 

critical abilities 

ability to work 

autonomously 

entrepreneurial 

spirit 

initiative passion for work passion for quality social modesty Independent 

other (please specify): 

 

Skills for handling unknown:  

risk taking resilient problem solving reasoning skills analytical skills adaptable 

flexible 
open 

mindedness 

risk 

management 
compromising 

ability to deal with 

new technologies 
efficiency 

other (please specify): 
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