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ABSTRACT

Abstract of Dissertation Presented to the Higher Degrees Committee of Peninsula
in Partial Fulfillment of the Requirements for the

Degree ofMaster ofTechnology : IT

INVESTIGATING THE EFFECTIVENESS OF USING AN INTEGRATED PROJECT
TO IMPROVE TRANSFERABILITY OF LT. SKILLS TO THE WORKPLACE

By

Faiza Allie

March 2004

Supervisor
Faculty
Department

Dr. Theodore Conrad Haupt
Engineering
Information Technology

This study was initiated following an investigation into using an Integrated Project

(IP) as a learning experience to improve the skills of students at Peninsula Technikon.

The literature reviewed indicated a variety of skills required for IT staff in general, but no

importance was indicated for the various skills.

The objectives of the study were:

To identify the critical skills from literature and industry for entry-level software
developers;

2 To determine from the lecturing staff's perspective, which skills they regard as the
critical skills for entry-level software developers;

3 To determine from the students' perspective, whether the IP had equipped them
with skills needed to be effective in the workplace; and

4 From the findings of the study to identify the components of a potentially effective
lP.
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To fulfill the objectives, data was gathered by means of various questionnaires

completed by industry representatives, lecturers and students. The results of the study

revealed that a mismatch existed between the skill importance rating of companies and

the skill ratings of students, especially with regard to their Programming and Database

skills.

The study further revealed that the JP did not contribute more to the skills

competence ofstudents than the other forms of learning experiences. The JP should

provide the vehicle to increase students' skill competency levels and deeper

understanding. by including the critical skills required by industry. The key skills

identified from this study for an entry level software developer to be productive in

industry namely, Debugging/Error Trapping, Teamwork! Group work, General

Programming, Database Relationships, Data-Access and Written Communications should

be included in the JP. It is possible that a well designed JP can narrow the gap between

industry expectations and student performance.

V1~'



INTRODUCTION

Background to the Study

The transfer to the workplace of knowledge gained by students attending Higher

Education and Training (H.E.T.) institutions is an important aspect to consider when

dealing with curriculum development. According to Gibbons (1994) 'real world'

needs of the workplace have to impact more on education. Within the process of

student training the stakeholders who influence the transfer of knowledge into the

workplace are:

• Students who are the future employees after graduation;

• Employers (industry) who have expectations of the skills that students should
possess to perform the jobs that they are employed to do; and

• Academic staff (educational institution) whose role is to create the environment
for, and facilitate, the process of effective learning.

The New Academic Policy for Programmes and Qualifications in Higher

Education (NAP) in South Africa highlights the relationship between assessment and

student learning (Council on Higher Education, 2002). In particular, this policy

requires the type and conditions of assessment used, to have a direct effect on the

quality of student learning and the skills they acquire. For example, non-written

training tests as a form of assessment are most effective when job or role situations

are simulated in a training environment. In such cases students would need to apply

cognitive, psychomotor, and affective material in simulating actual job or role

performance (Van de Kerlmove, 1988).
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Performance in such a scenario is based on a predetermined set ofperformance

criteria that includes demonstrating and applying skills that resemble the real-life

situation. In Information Technology (IT), for example, students are required to write

or maintain programs for changing business needs, after careful planning and

analysis.

The South African Qualification Authority (SAQA) has taken heed of the global

trend of using integrated tasks and assessments to simulate work experience, and

promote life-long learning, by stipulating that integrated tasks should be used to

demonstrate outcomes. The NAP document stipulates as follows:

In the outcomes-based approach intrinsic to the National Qualification
Framework (NQF), a qualification signifies and formally certifies the
demonstrated achievement by a learner of a planned and purposeful
combination of learning outcomes, at a specified level of performance. SAQA
has stipulated that the learning outcomes of all South African qualifications
should include critical cross-field or generic skills as well as discipline, domain
specific or specialized knowledge, skills and reflexivity. SAQA's format for
qualification specification minimally includes the title and purpose of the
qualification, its NQF level, credits, rules of combination for its learning
components (modules and unit standards), forms of integrated assessment (to
ensure that learners synthesize the learning from the various modules) and
recognition of prior learning and moderation arrangements (Council on Higher
Education, 2002: 40)

Perkins (1991) uses an interesting term, namely 'deep understanding' which he

defines as the understanding which allows students to apply knowledge and make

connections between the known and the unknown to transfer the learning. This type

of learning goes beyond memorization of the given and encourages students to apply

knowledge to unknown circumstances. In this approach content across subjects can

be connected within a course level, which in turn can simulate real-life work

experiences. Skills that are acquired and learnt across subject areas are important

parts of this perspective of deep understanding. Students achieve deeper
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understanding when they are challenged to perform tasks that allow them to combine

knowledge gained in separate modules within a course and succeed in integrating it.

Warburton (2003) perceives deep learning as a key strategy by which students extract

meaning and understanding from course materials and experiences, and deem it

particularly relevant in the context of education for sustainability where holistic

insight is essential.

Discipline-based content design focuses on strict interpretation of the

disciplines with separate modules in separate time blocks (Walker et aI., 1998).

Generally, no attempt at integration is made. This approach makes a slight attempt to

show relationships between individual modules within a discipline. Knowledge

presented in discrete packets has boundaries that are well defmed that may lead to

students having a disconnected view of discipline areas once applied in the work

place. Despite being provided with a rich knowledge base, students may be unable to

integrate and apply that knowledge in complex work situations (Walker et aI., 1998).

In a study of marketing education done in Australia and New Zealand, typical

course curricula included units of various topics in a prescribed hierarchy (Walker et

aI., 1998). This model is very similar to the South African scenario. The approach

has profound consequences as students regard subject areas as mutually exclusive.

The report further suggests that the segregated nature of course structuring and subject

delivery potentially inculcated a blinkered rather than holistic view of disciplines.

Similar conclusions and recommendations are found in related work by others

(Warburton, 2003; Chapman and Sorge, 1999; Arredondo and Rucinski, 1998;

Freeman, 1994). These authors highlight the importance of integration in course

curricula in order to produce workers with integrated disciplinary skills and expertise.
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Interdisciplinary research has common themes that connect traditional content

areas (G1ickman, Gordon and Ross-Gordon, 1995). Alternately, common concepts or

skills might connect different subject areas (Drake, 1988). Since the interdisciplinary

approach encourages students to discover relationships and make applications across

existing content areas, it is most appropriate for a curriculum aimed at transactional

learning. Current Technikon programmes apply a form of transactional learning

through the practice of experiential training. Transactional learning promotes skills

such as problem solving and development of cognitive skills within academic

disciplines (Drake, 1988). Within the IT industry, managers require staff to work

with little supervision, troubleshool, manage resources and solve technical and

business problems (Feldman, 1998). This emphasizes the need to move from subject

specifics towards a more holistic integrated approach.

A survey done by the lllinois State Board of Education (Arrendondo and

Rucinski, 1998) reported that 51 % of Illinois schools implemented and acknowledged

some form of integration in their curricula. Principals of schools interviewed in this

study endorsed the use of integrated curricula, and have strong beliefs about its

efficacy as a strategy for improving learning of students. This survey indicated an

increase in the use of integrated curriculum material with a positive impact. Taking

into consideration the emphasis of integration of modules, skills and assessments in

various literature, as well as the nature of the Technikon structure in promoting

experiential training in exit level courses, further consideration is required to inculcate

this type of learning at all levels.

Recommendations were made that all courses contain a compulsory capstone

unit, which is purposefully designed to integrate all course material (Walker et aI.,
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1998). A method of incorporating the integration of skills and modules into a course

is to utilize an Integrated Project (IF) in order to add value to student learning and

help transfer IT skills into the workplace.

Anecdotal feedback from companies where Technikon students have previously

undergone experiential training suggest that students' performance is poor in the areas

of teamwork, communication skills, time management and problems analysis. It is

possible that by simulating industry projects by means of an IF, these skills might be

improved.

This research aims to explore the use of an IP to bring together disciplinary

and generic skills, while at the same time giving the students the chance to produce

and consolidate their knowledge. It further aims to enrich the curricula by giving

students regular opportunities to simulate industry projects.

Statement of the Problem

The benefits of preparing students for the workplace by means of an Integrated

Project are not being realized in current Technikon IT programmes.

Hypotheses

The hypotheses to be tested in this study are:

I Employers are satisfied with students' Software Development skills;

2 Lecturers are not aware of the industry skill requirements of an Entry-level
Software Developer;

3 Students who have completed the IP view it as effective preparation for the
workplace.
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Objectives

The study is directed at achieving the following objectives:

To identiJY the critical skills from literature and industry for entry-level software
developers;

2 To determine from the lecturing staffs perspective, which skills they regard as the
critical skills for entry-level software developers;

3 To determine from the students' perspective, whether the IP had equipped them with
skills needed to be effective in the workplace; and

4 From the findings of the study to identiJY the components of a potentially effective IP.

Research metbodology

In order to achieve the objective of the research the following methodological

approach will be followed:

Relevant literature will be reviewed to establish the critical skills required for

entry-level programmers to be immediately productive in industry. In particular the

literature search will include the examination of SAQA documents, existing

international standards and industry standards.

Self administered questionnaires will be used to obtain opinions, expectations

and attitudes from industry, institutions and students with respect to skills displayed

by students.

Responses will be statistically analyzed. These findings will be used to

determine whether there are any gaps between industry skills benchmarks and the

outcomes of the lP.



7

Emperical Rese arch

Develop Research Instruments

Students

Gap Analysis

Figure 1.l Flowchart of Methodology

Limitations of the Research

This research project is subject to the following limitations. These are as

follows:

• The student sample will be taken from full-time students, specializing in
Software Development, within the department of IT at Peninsula Technikon.
These students should have completed a 3 months Experiential Training period.

• The industry survey would be limited to companies that employ these final year
students, and in particular their immediate supervisors.

• The survey would be limited to academic staff in the IT Departments of
Technikons where projects have been used previously.
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Assumptions

It is assumed that all participants in this study will give accurate feedback on

their experiences.

Ethical Statement

To comply with internationally accepted ethical standards, no names of

individuals will be recorded on questionnaires. In this way, no individual will be

linked to a particular completed questionnaire, thus assuring anonymity. No

compensation will be paid to any of the respondents for participation in the study. As

with other studies, quality assurance will be done with respect to the following

aspects:

I General conduct and competence of interviewers;

2 Correctness and completeness of questionnaires, especially where open ended
questions are concerned;

3 Quality of data capturing done by encoders; and

4 Frequency distributions run to check that all variables contain only values in the
accepted range and variable labels.

Terms Used

Core skills

Disciplinary or technical skills associated with a function or task (NWCET,

1999).

Employability skills

Transferability skills or generic skills to support a discipline such as

communication skills, teamwork (NWCET, 1999).



9

Experiential Learning I Co-operative education

Working together of industry and the Technikon, in a process in which

academic study is integrated with work experience in order to benefit both the

students and industry. This term is used by the Technikon sector to describe the

integration of 'productive work' into the career-focused curriculum (Council on

Higher Education, 2002).

Information Technology (IT)

Any computer-based tool (includes design, development, installation, and

implementation of information systems and applications) that people use to work with

information and support the information and information-processing needs of an

organization (Haag et aI., 2002).

Integrated Project

A systems development project that requires students to fully integrate and

implement all the conceptual ideas and technological aspects of systems development.

The aim is to provide students with in-depth experience and insight on the actual

progression of the development of a real system giving them the opportunity to apply

the skills obtained in prior or parallel courses (Becker et aI., 1994).

Interdisciplinary

Interdisciplinary curriculum has many variations. The subjects are

interconnected in some way beyond the common theme or issue. These connections

are made explicit to the students. The curriculum may be tied together by guiding

questions, a common conceptual focus, or cross-disciplinary standards (Drake, 1988).

MuItidisciplinary

The disciplines are connected through a theme or issue that is studied during the

same time frame, but in separate classrooms. Generally students are expected to
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make the connections among subject areas rather than having them taught explicitly

(Drake, 1988).

NQF

National Qualification Framework: A quality assurance system in which the

development and registration of standards and qualifications is carried out by

Standards Generating Bodies (SGBs) reporting to National Standards Bodies (NSBs),

while the quality assurance is looked after by Education and Training Quality

Assurance Bodies (ETQAs) that carry out their function in co-operation with

providers and moderating bodies. (Council on Higher Education, 2002)

SAQA

South African Qualification Authority: A body established by the South African

Qualifications Act of 1995 to oversee the development of implementation of the NQF

(Council on Higher Education, 2002).

Software Development

A set of activities that results in software products. Software development may

include new development, modification, reuse, re-engineering, maintenance, or any

other activities that result in software products. A specialization area within the

National Diploma in Information Technology, where the focus is on designing and

producing software products and systems to meet specific needs, so that they work

reliably and their production and maintenance is cost effective (CTP, 2003).

Technikon

A H.E.T. Institution, which concentrates on the application of scientific

principles to practical problems and to technology, thus preparing learners for the

practice, promotion and transfer of technology within a particular vocation or industry

(Council on Higher Education, 2002).



II

Structure of Study

This dissertation will be structured as follows:

Chapter I: Introduction

This chapter gives a general synopsis of the research problem. In addition it

briefly describes the background, objectives and methodology.

Chapter 2: Literature Review

The literature of concepts related to the research problem are discussed.

Theories and previous research done in the field are discussed in detail. Policy

documents, international and local industry standards related to the critical skills

needed in industry will be investigated and analysed.

Chapter 3: Methodology

This chapter describes the methodology followed to achieve the objectives of

the study.

Chapter 4: Data Analysis

This chapter discusses descriptively the collected data and their statistical

analyses.

Chapter 5: Summary, Conclusions and Recommendations

In this chapter the results of the research are discussed and compared against the

findings of the literature. The key findings are summarized and the study is

concluded.



LITERATURE REVIEW

Introduction

This chapter offers a review of relevant literature, standards and curricula

created within the local and international Infonnation Technology (IT) area. The

relevant literature relating to the "perceived" IT skills gap will be surveyed.

Background

The rapid evolution of the IT sector strongly influences and impacts on IT

education, affecting both the content and pedagogy (Amaral et aI., 2001). Empirical

research has shown that early work experience of young technological workers is

important in detennining their long-tenn work job perfonnance (Lee, 1999; Lee et aI.,

1995). Research about how young IT workers acquire their knowledge base and the

slcills they need to perfonn their tasks within a work environment provide an

important insight into the development of an effective workforce (Lee, 1999).

IT Skills Standards

To successfully align curricula at higher education institutions (HEIs) to

industry requirements it is necessary to develop industry skill standards. The United

States of America (USA) has largely been instrumental in developing skill standards

for the IT industry. These skill standards benefit industry, students, academics and

government and therefore occupy an indispensable position in any dialog concerning

education or training

12
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in the technical fields ofIT (NWCET, 1999). South African IT industry

Strategy (SAITIS) conducted a study in 1999 and concluded as follows:

Understanding the dynamics of the supply and demand for labour in South
Africa is critical for strategic planning, both at the national and the
organizational level. This has been, and still is, made very difficult given the
lack of reliability and depth of labour market data in South Africa. The IT skills
base and the changes in this skills base over time have not been systematically
investigated to date. There has also not, to date, been an attempt to provide a
consistent and standardised approach to classifying IT skills (SAITIS Baseline
Studies, 1999, pp. 127).

IT Skills Gap

Several authors confirm and emphasize that there is a need for graduates of an

undergraduate IT programme to be equipped to function in an entry-level position,

and have a basis for continued career growth (Sergeant, 1998; van Slyke et al.; 1998;

Trauth et aI., 1993). The demand for knowledgeable and competent IT graduates

equipped with sufficient real world skills is on the increase (Davis et aI., 2002; Scot!

et aI., 2002; Lightfoot 1999). The IT skills gap, represented by

I, - P, = IT,

where I, = skills required by industry

P,= Skills of the programmer

IT, = Skills gap,

can be defined as the discrepancy between the entry-level graduate's skills and the

skills that industry requires from them to be productive within industry.

Milton (2000) identifies discordance between industry and academic

universities, and the lack of consensus concerning industry skill requirements, as the

main causes of the IT skill gap. Several studies have examined the critical IT skills

required by industry and perceived by students (Scot! et aI., 2002; Lee, 1999; Trauth
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et aI., 1993). Scott et aI., (2002) investigated the skills gap within IS at the University

of Cape Town. Findings of this research indicated that a correlation existed between

the specific skills and technologies that industry requires and those which students

possess. The study further indicated that knowledge of certain technologies is lacking

from the formal IS curriculum.

The consequence of this gap is that IT companies are forced to increase and

improve their own training programmes in order to maintain a set level of quality

(Nuthall,2001). Retraining of employees is a very expensive solution to the IT skill

gap scenario (Trauth et aI., 1993).

Information Technology Curricula

Industry, students, educators, government, and professional bodies each have a

major stake in the education of students and in the efficient development of a

productive workforce. Student perceptions of curriculum design are essential as they

have the least power to influence the curriculum, but stand to lose the most (Lightfoot,

1999). Lightfoot (1999) emphasizes that the education system, particularly at the

college undergraduate level, has the responsibility to prepare future IT professionals

for an entry-level position in the IT industry. Several authors confirm that curricula

must provide students with the fundamental background and abilities to learn new

skills throughout their career (Davis et aI., 1997; Couger et aI., 1995; Lee et aI., 1995).

IS 2002 Model Curricula

The first IT curriculum was developed in 1972 (ACM '72) and revised in 19n

(ACM '82) by the Association for Computing Machinery (ACM). Other

organizations including the Association for Information Systems (AIS) and the
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Association of Infonnation Technology Professionals and Infonnation Federation for

Infonnation (IFIP) also published separate model curricula for IT in 1998.

IS '97 was the first collaborative effort of worldwide organizations such as the

ACM, AlS, Association for Infonnation Technology Professionals (AlTP) and the

Computer Society of the Institute of Electrical and Electronic Engineers (IEEE-CS) to

develop curricula guidelines for IT (Gorgone et aI., 2002). IS 2002, which is the

second collaborative effort, is also part of the Computing Curricula 200 I project

(CC2001), commissioned to develop curricula guidelines for undergraduates in

computing. The need for such an intervention was driven by the rapid, continued

change in the IT industry in recent years. A curriculum model was developed to serve

as a guide and reference to curriculum designers and developers, developing future IT

programmes (Gorgone et aI., 2002). The availability of a curriculum model enabled

local academic units to maintain a rate of academic progress consistent with both

employment needs across the USA., and with the common body of knowledge in the

IS field (Gorgone et aI., 2002). The IS 2002 core courses were developed after

research into the characteristics of IT professionals and surveys on appropriate

mastery levels of key skill areas in IT. Observations of this research have been

published by Landry et al. (2002). The model curriculum guidelines state that several

characteristics of the IT profession have been relatively constant over time and have

been integrated into IS 2002 (Gorgone et aI., 2002). Figure 2.1 presents a high-level

categorization of the exit characteristics that guide the IS 2002 curriculum.
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Figure 2.1 Exit characteristics guiding the IS 2002 curriculum

The scope of the IS field covers the intersections between organizations, people

and IT (Couger et aI., 1995). In this model there is an intersection of technology,

people, tasks, data and organizations, such that the combinations of these factors

create unique management influences, issues and problems for organizations to solve.

The best IS solutions will be those which consider all of these areas that are depicted.

An explanation of capabilities and knowledge expected for IT Programme

Graduates (Gorgone et al., 2002), as specified by the IS 2002 curricula follows in the

next section.

Prerequisite Skills

The IS 2002 curriculum assumes prerequisite knowledge of elementary desktop

computing, as is understood from Table 2.1.

Email & Web browsin
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Analytical and Critical Thinking

Analytical and critical thinking skills form an integral part of the IS 2002

curriculum as indicated in Table 2.2 below. With the latest trend of backers and

viruses, ethical violations in companies are on the increase. An important issue is the

proper education of IT students to deal with on the job ethical issues (Couger, 1989).

Wong (1996) identifies IT professionals with business acumen, leadership and critical

thinking as the key element to the success of most IT projects.

Table 2.2. Analytical and CntIcal Thinking
OnlanisatiOna1 Ptolile'in Solviilli7'~ .Ethi~ aDd Profes'sionalism<'"'~ 'CreativitY'" .
Problem solving models, Codes ofconduct Creativity concepts
techniaues and annroaches
Personal Decisioo making Ethical theory Creativity techniques
Critical Thinking Leadership The systems aooroach
Methods to collect, summarise Legal and regulatory standards
and internret data
Statistical and mathematical Professionalism - self directed
methods leadershio, time management

Professionalism - commitment
to and comoletion of work

Adapted from Gorgone et al. (2002)

Business Fundamentals

Tbe trend of applying information technologies to service industry requirements

is growing. Tbe need ofbusinesses to computerize and reengineer business processes

requires IT professionals to bave an in-depth business functional knowledge (Lee,

1999; Davenport and Short, 1990; Trauth et aI., 1993; Wong, 1996). Couger (1988)

believes that IT professionals, who are responsible for Design and Implementation,

must be competent not only in technology but also bave an in-depth understanding of

business functions and business needs in their organizations. A list of business

fundamental skills as prescribed by the IS 2002 curriculum is listed in Table 2.3.
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Table 2 3 Business Fundamentals

Business MOdels~ ~~r'::f~~ -"' of . i1li1 .~~ o~ Ic~~a!uaiion'ofBusiness ~f<: uncfio '" 0 - -... _

~ '.~O.o:. .!;~':;.:"._ ;~;3~~~' ~~ BusIDess~~; ,performance ~. .
Contemporary and emerging business Accounting Benchmarking
models
Organisational theory, structure and Finance Value chain and value network
functions analvsis
System concepts and theories Marketing ~lity, effectiveoess, and

efficiencv
Human Resources Valuation of organizations
Logistics and Evaluation of investment
Manufacturing performance

Adapted from Gorgone et al. (2002)

Interpersonal, Communication, and Team skills

Teamwork is one of the most familiar concepts ofIT. In order to draw on the

various technical and behavioral skills needed for a project, almost all system

development activities are performed through teamwork (Dos Santos and Hawk,

1988). Teamwork is an essential skill according to literature (NWCET, 1999). By

working in teams, students develop their communication skills that are essential in

dealing with IT clients. A survey of past graduates and employers evaluated IS

programmes at the University of South Ausrralia. Research has shown that behavioral

knowledge and skills are essential for IT professionals due to the shift in the demand

for staff and IT job trends (Gupta and Wachter, 1998; Young, 1988; Cheney et al.,

1980; Couger and zawacki, 1978). Research done on critical skills of IS professionals

supported by the Boston Chapter of the Society for Information Management has

shown an increase in IS personnel growth outside the traditional centralized IS

department towards the functional business areas of organizations (Lee et aI., 1995),

emphasizing the importance of multi-skilling.
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A complete list of interpersonal, communication and team skills identified as

being essential characteristics of IS graduates is listed in Table 2.4.

Table 2 4 Interpersonal Communication, and Team skills,
- oriaI': --:;~-,,'>~ 'Team'w.OnqaJRt,lealf - . -. .. "-:;jii "co -Cominunfcation .L·,

-
Listening Building a team Listening, observing,

interviewing and documenting
Encouraging Trusting and emDowering Abstraction and Drecise writing
Motivating Encouraging DeveloDing multimedia content
Operating in a global, Developing and communicating a vision / Writing memos, reports, and
culturally diverse mission documentation
environment

Selling and tracking team goals Giving effective Dresentations
Negotiating and facilitating Application Development,

requirements
Team decision making
Operating in a virtual team environment
Being an effective leader

Adapted from Gorgone et al. (2002)

Technology

Technology rate of change in the IT field implies that a multiplicity of technical

skills is needed (Wong, 1996; Lee et al. 1995). According to Lee (1999), after

aligning business needs, the next ranked IT skill critical for future employment are

integrating networks, integrating existing and new applications and developing

databases. Lightfoot (1999) maintains that deep understanding of IT necessitates

fundamental principles of programming logic, algorithms and data structures to form

the basis for long-term learning that will take place after graduation. The above skills

together with those specified in Table 2.5 summarizes essential technology skills

required by graduates.
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T bl 25 T hn Ia e ec o Ogy

Application_ i;~n~tS~egI$..::"·. : Database'Design:~.tc~ •Systems fufrastructure

DeveJ~i~~ '~~"~~-1-~1t.~.;~f~i!Jd_In!~on;,,; "7.,,,, "" .DcYeI- • ~...".:"" ""£~ '/. k~~ .:4..... "'f_ f . ';..,. •

Programming - Web page development Modeling and design, Computer systems
principles, objects, construction, schema hardware
algorithms, modules, tools, and DB systems
testing
Application Web architecture Triggers, stored Networking
Development- design and procedures, design and (LAN/WAN) and
Requirements, spec's, development development of audit telecommunications
develooment controls
Algorithmic design, Design and Administrations: security, LAN I WAN design
data, object and file development ofmulti- safety, backup, repairs, and management
structures tiered architectures and reolicating
Client-server Systems software
software
development

Operating systems
mana~ement

Systems
configuration,
operation, and
administration

Adapted from Gorgone et al. (2002)

Information Systems - Technology-enabled Business Development

Technology Management Knowledge is a contrast to specific technical

specialties. It is concerned with where and how to deploy information technology

effectively and profitably for meeting strategic objectives (Cash and Konsynski, 1985;

Lee et al., 1995) as can be seen in Table 2.6. The trend is to analyze business

problems and provide IT solutions (Lee et aI., 1995). IT has played key roles in the

development of the global marketplace and will continue to be of strategic importance

for companies. The use of IT for competitive advantage, to change and streamline

organization structures and bring efficiency to organizations is increasing (phukan,

2001).
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dbl db'T hn IT bl 26 hIDa e ormanon systems ec o ogy-ena e usmess eve opment

Business PrOC0'~~~~~;i SJSt$=Dlc"Pal),sis and ." .Systems " '.~ ~Proj.ect

tJ)esiRil;' >cr" " " "c::; :hPPI!'JIle;rt,wllrl . MaDa=nent.'- .A' > .•,.. .,,~ ... - :;;. ~ . ~ ..~ ...... ,._,->-

Strategic utilization of Systems analysis Deployment IS Planning
information technology and
systems
IT and organisational Logical and physical Maintenance Use ofIT
systems desil!D

Design execution Customer Service
Testing

Adapted from Gorgone et al. (2002)

Skill Standards of North West Center for Emerging Technologies (NWCET)

The skill standards developed by the NWCET identify the skill standards for IT

in the USA. NWCET's Curriculum Research and Development Group have

developed an IT core curriculum consisting of learning components, learner

programme outcomes and key competencies. The curriculum was developed using

quantitative and qualitative information collected using expert panels of IT workers,

managers and other stakehoIders within the USA. Figure 2.2 depicts the pyramid of

competencies identified by the NWCET. The skill standards are categorized into

three broad skill categories.

All curricula would contain a combination of outcomes from each tier. The first

tier is representative of employability or foundation skills such as problem solving

and teamwork which was researched by the Secretary's Commission on Achieving
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Necessary Skill (SCANS) and implemented by the V.S. Department of Labor.

These employability skills are necessary for the effective utilization of technical

knowledge and tools (NWCET, 1999).

T_D
TecIuD..J.JciIb.~lodo;."" ..ilitio>
SJriIb commca. b .I1.ljdn witkin &e~J'

clIs'er.aos' .llinbutrills

Tisl
n. "t offomd.tiao.1W1> (SCAKS~ -lodolo•
..ilitia. "" """'N1 ....Iitia~ r....ill
womus 'D 'be IQ.cctUful m b:l~y', watkpJ..:e.

Figure 2.2 Pyramid of competencies (NWCET, 1999)

The second tier comprises technical skills, knowledge and competencies that are

necessary in all professions of the field regardless of the worlcplace sucb as basic

programming skills, basic networking skills and basic database management skills.

Finally, the third tier contains the technical skills, knowledge and competencies

that are completely identified within the environment of a company or organization,

for example, the required knowledge of data communications and network protocols

may differ per company or industry. The learning components are tabulated in Table

2.7.
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Table 2 7 NWCET Core Skills..
J:fJBRICUL1:JM:~DEYEI.PPMEl\fF.6RO~ . '_'j:;"i±-~-","".':.o G~0 '~"

$alvticalSkiIls'ana1J[Ob1em solvink" ,," ~~" ~5"'';'';.;9~~~~. ;0-" ..".;-.; . ;.' ~

Analytical and Logical Thinking Pattern reeo~tion and modeling
Conceotualization Problem solving
Data Gathering, analysis and organization Statistical Analysis
Estimation and CostlBenefit analysis Business Environment Skills
Hypothesis Develooment and design
BiISiilcss Onlanizatfon.ana enV:irollliielli7~ ~Jr;:', , r;;::.:~ .r~"',i~';' .•~. ' . -:'~,pc-c .'" .c",-
COIllDuter trends in Business and society Professional Develooment
Principles ofAccounting Professionalism
Coordination and:Cono:iimncation'skil\s"' ,.~'" . . ~ .c.;! -.";;.;., -~_-rJ;. .. .
Customer relations Task Management
Oral Communication Teamwork
ProiectManagement Written Communication
Core .ColIllluter Software and~slOlIs ' -".,",.-' ;,_.'"<'e:,,, .'- , ,

Database Aoolications Principles of Pro ing

Ernail Software Installation and configurntion
Hardware installation and configuration Soreadsheet Applications
Internet Windows environment
Network Technologies Word Processing
Presentation Software
Proiect and Process flow
Analysis and synthesis Ouality Assurance
Design and develooment Research
Planning and Organization Technical Documentation
Proiect Documentation User Testing and validation
Proposal Writing

Technikolls in South Africa

Technikons (soon to become universities of technology) in South Africa use the

career-focused, hand-on approach to education and training (CTP, 2003). Their

interface with industry has enabled them to structure courses with practical

applications and endeavor to deliver graduates with knowledge that is immediately

relevant in the workplace (NRF, 2003). Technikons are the equivalent of universities

of technology, technological universities, technical universities or institutes of

technology found in countries such as the USA, United Kingdom (UK), New Zealand

and Germany (Haupt, 2003; CTP, 2003).
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Technikons and universities are administered by the Higher Education Branch

of the National Department of Education (CTP, 2003). According to the ICT sector

scan of the Western Cape in 2002, on average 48% of employees in the companies

surveyed had an ICT related university degree or Technikon Diploma (SAITIS,

2002). This is high by international standards.

Peninsula Technikon

The Department of IT at Peninsula Technikon currently offers programmes in

Software Development, Communication Networks and Multimedia as previously

stated. This research however, deals only with the Software Development

specialization area.

IT - Software Development course structure at Peninsula Technikon

The design of the 3-year Diploma programme is based on the national standards

and requirements of South African Qualifications Authorities (SAQA) and the

National Qualification Framework (NQF). The curriculum is based on the IS 2002

curriculum model and corresponds to SAQA I NQF levels 5 and 6. Local and

national industry requirements are heeded via an advisory committee consisting of

local industry representatives and academics.

Deep Understanding and Integration of Skills within Curricula

Developing a deep understanding of IT requires that the curriculum covers the

fundamental principles ofprogramming. Teaching for deep understanding goes

beyond memorization of the given and encourages students to apply knowledge to

unknown circumstances. Students with a deep understanding of IT are actually

prepared for the long-term learning that will take place after graduation (Lightfoot,
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1999). Educators in IT need to play an important role in responding to changes in the

industry. It is essential for IT courses to provide a platform for consolidating

knowledge (Mathieu, 1993). Gupta and Wachter (1998) states that IT courses should

include lectures, assignments, case studies, situation analyses reports and a major

team project in order to consolidate knowledge. These skills will allow students to

learn new technologies and tools, practice the skills learned, develop analytical skills,

learn the underlying problem and finally integrate skills to build a system (Scot! et aI.,

2002).

Given the broad spectrum of topics that should be covered within an IT

curriculum, and the diverse preparation required for it, IT and IS courses are usually

taught independently of each other. Consequently students fail to identify the

practical concepts, which spans over more than one course (Becker et aI., 1994).

Projects

Walker et aI., (1998) suggests that all courses contain a compulsory capstone

unit, which is purposefully designed to integrate all course material. Capstone

experiences are needed so that knowledge can be acquired via active, experiential

learning opportunities (Becker et aI., 1994). Industry comments from previous

research indicated that students should be encouraged to do more project work and

develop practical skills, as students project management skills and human dynamics

expertise were minimal (Hodgett, 2002). A method of incorporating the integration of

skills and modules into a course is to utilize an Integrated Project (IP) in order to add

value to student learning and help transfer IT skills into the workplace. At the exit

level the use of real-life projects are ideal as students are mature and should have the



26

ability to deal with business problems and clients. An added challenge is that real

world projects are difficult to evaluate (Scott et al., 2002). The difficulty in remaining

unbiased when assessing the projects with the lack of industry standards as in South

Africa remains a challenge.

The fact that capstone projects are used widely emphasizes the importance of

integration of skills. Technikon programmes apply a form of transactional learning

through the practice ofexperiential training. Transactional learning promotes skills

such as problem solving and development of cognitive skills within academic

disciplines (Drake, 1988). Especially at a vocational institution this sort of activity

is vital and should encourage and develop skills such as business acumen, problem

analyses, written and oral communication, technical skills, problem solving and

project management amongst others. The main aim of such a project is to give

students the real-world work experience and integrate topics covered within the

course. Anecdotal feedback from companies where Technikon students have

previously undergone experiential training suggest that students' performance is poor

in the areas of teamwork, communication skills, time management and problems

analysis. It is possible that by simulating industry projects by means of an lP, these

skills might be improved.

Chapter Summary

Some of the key literarure on IT model curricula, key skills for software

developers, and curriculum integration has been reviewed. The literature suggest that

the IT industry requires competent staff with well-balanced business acumen, problem

analyses skills, written and oral communication skills, technical skills, problem
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solving and project management. From the academic perspective, learning

experiences are needed so that knowledge can be acquired via active, experiential

learning opportunities.

In the next chapter the methodology is described to achieve the stated

objectives of the study.



METHODOLOGY

This chapter describes the methodology fonowed to achieve the objectives of the
study.

Previous Research

According to the literature reviewed, not much research has been done in

relation to skin levels oflT students at technikons, universities of technology,

technological universities, technical universities, polytechnics or institutes of

technology both locally and internationally, and the skills gap that exists between

these students and industry. Similar research has however been done relative to skills

of IT students at universities (Scol! et aI., 2002; Hodgett, 2002).

Previous research relied on Delphi studies (Brancheau and Wetherbe, 1987;

Dickson, et aI., 1984; Hartog and Herbert 1986; Niederman, et aI., 1991) as cited in

Lee (1995). Delphi is a method of combining the judgments of knowledgeable

individuals when there is no determinate answer based on hard data or well-

established theory available (Dalkey, 2003). From discussions with industry

participants, the need for concrete data on specific activities was identified. The

recommendation was that surveys should be used and formulated in terms of specific

activities (Lee, 1999). Most research methods could be used to investigate teaching

and learning. However, the purpose of the research determines the method used. The

two distinct research paradigms are qualitative or quantitative (Sarantakos, 2000;

Strauss and Corbin, 1990).

28
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QUalitative Research

Qualitative research concentrates on investigating subjective data, in particular

the perceptions of people involved, with the intention to gain greater insight and

knowledge. This method uses detailed descriptions of events, situations or people.

Common techniques within qualitative research include interviewing, document

analyses and field observations of people (Patton, 1990; Straus and Corbin, 1990).

Quantitative Research

The quantitative paradigm concentrates on what must be measured, and

involves collecting and analyzing objective (often numerical) data that can be

organized into statistics. Quantitative research methodology emphasizes numbers,

measurements, experimental design and statistical analysis (Patton, 1990). Common

techniques include questionnaires, structured interviews, and tests (Sarantakos, 2000).

Findings from quantitative methods may often be reported using descriptive statistics

such as mean, standard deviation, correlation (Sarantakos, 2000).

Bearing in mind that an objective of the study is to identifY the critical skills for

entry-level software developers from the staff, student and industry perspective, it is

essential to measure and compare the students' expertise in the various skill

categories.

To effectively measure the sk.illlevels of students, questionnaires were used

based on quantitative responses. The respondents would reply to the questions on the

questionnaire with a numeric response between I and 5, based on the rating scale

provided.
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Measurement

Measurement relates to limiting the data of any phenomenon - substantial and
insubstantial - so that the data may be examined mathematically and, ultimately,
according to an acceptable qualitative or quantitative standard (Leedy,
1997:26).

Measurement can be seen as a tool by which data can be inspected, analysed

and interpreted so that the researcher can find meaning to data gathered. Qualitative

measurement produces mostly non-numerical data and is generally subjective,

whereas quantitative measurement is usually numeric and processed by statistical

techniques.

Validity and reliability are two considerations essential to measurement. Valid

measurement is achieved when scores (including the results of qualitative

classification) meaningfully capture the ideas contained and measure what they are

supposed to measure (Adcock and Collier, 200 I). The validity relates to the

acquisition of data and the skillfulness with which the research structure and

instruments are designed. It is concerned with the effectiveness of the measuring

instrument in reaching the objective of the research (Leedy, 1997). Validity refers ~o

the question "What does the question measure, and does it measure what it is

supposed to". Reliability concerns the consistency or accuracy with which the

measuring instrument performs or measures. It refers to how well the instrument

consistently yields similar results (Leedy, 1997).

Scales of Measurement

In order for the measurement to be valid and reliable, the nature of the data

dictates the appropriate scales to be used. Two categories of scales, their
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characteristics and the statistical possibilities of the scale are found. Table 3. I

summarises the non- interval scales.

Table 3 I Non-interval scales..
Measurement Characteristics of the scale Statistical possibilities of the
scale scale
Nominal scales Measures in terms of names or Statistically it can be used to

designations of discrete units. determine the mode, the
percentage values, or the chi
SQuare

Ordinal scales Measures in terms of values such Statistically it can be used for
as "more" or "less" t "larger" or determining the mode,
"smaller", without specifying the percentage, chi square, median,
size of the intervals. percentile, rank, or rank

correlation.
As adapted from Leedy (1997)

The interval scales which are categorized into (i) interval and (ii) ratio scales are

summarized in Table 3.2.

Table 3 2 Interval scales..
Measurement Characteristics of the scale Statistical possibilities of the

scale scale

Interval scales Measures in terms of equal Statistically it can be used to
intervals or degrees if determine the mean, the standard
difference but whose zero deviation, the t-test, the F-tesl,
point is arbitrarily and the product moment
established. correlation.

Ratio scales Measures in terms of equal Statistically it can used for
intervals and an absolute determining the geometric mean,
zero point of origin the harmonic mean, the percent

variation, and all other statistical
deterrninations

As adapted from Leedy (1997)

The research instrument used was a Likert-format questionnaire with five

response options, based on the scale provided for the various sections of the

questionnaires. The respondent would reply to the questions by selecting a numeric

response between I and 5, based on the rating scale provided for the specific section
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of the questionnaire. The Likert scale was an appropriate approach in that the

respondents are limited to the number of responses to choose from, while still offering

enough choices to make a suitable decision, based on their experience. This approach

also allows a large amount of data to be captured whilst simplifying the capturing and

analyses process.

The advantages of using scales as identified by Sarantakos(2000) include:

• High coverage of significant aspects of the concept;
• High precision and reliability;
• High comparability between sets of data; and
• Simplicity with regards to collection and analysis of data.

Analysis

Factor analysis is a mathematical tool, which can be used to examine a range

of data sets. It has been developed primarily for analyzing relationships among a

number of measurable entities, such as survey items. The underlying assumption of

factor analysis is that a number of unobserved latent variables (or factors) exists that

account for the correlations among observed variables. The primary purpose of

factor analysis is data reduction and summarization (Leedy, 1997). The factor

analysis method therefore groups variables with similar characteristics together.

When factor analysis is used the variables should be quantitative at the interval or

ratio level. Categorical data (such as religion, country) are not suitable for factor

analysis.

Sample selection

The descriptive survey method will be used in this study. A critical aspect to

consider in using the descriptive survey is the population and sample of the study.
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The sample should be carefully chosen that, through it, the researcher is able to
see all the characteristics of the total population in the same relationship that
they would be seen were the researcher, in fact, to inspect the total population
(Leedy, 1997: 204).

This study focuses on three specific samples to be considered with regard to

sampling design namely, final year Software Development students at Peninsula

Technikon, industry representatives where these students experienced their industry

exposure, and lecturers who previously completed a questionnaire during a pilot study

at the Technikon Computer Lecturers Association (TECLA) conference and indicated

that their students engaged in an integrated project during their years of study.

The data for the study were collected using questionnaires.

Questionnaires were used since:

• They were easy for students and industry to understand;
• They ensured a good and reliable response level; and
• They were quick to complete (Leedy, 1997).

Since the questionnaire is an impersonal probe, it is the ideal instrument to use

in this research. Due to the impersonality associated with the questionnaire two

important guidelines are suggested by Leedy (1997), namely:

• Language must be unmistakably clear; and
• Questionnaires should be designed to fulfill a specific research objective.

When constructing a questionnaire, consideration should be given to the various

forms of questions that will be posed. As is evident from Table 3.3 each type of

question is designed to achieve a specific goal or objective.
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Table 3.3. Question tvnes and Descrintions
No. Tvoe ofouestions n-....mtion -

I OPen-ended Allow respondents to answer in their own words
2 Closed ended questions to which people respond in fixed categories of

answers
3 Paired comparison questions that ask respondents to make a judgment

auestions between alternatives taken two at a time
4 Contingency questions questions asked only ofsome respondents, determined by

their respondents, determined by their responses to other
auestions

5 Ranking questions closed ended questions that ask respondents to rank order
a set of aotions

6 Inventory questions closed ended questions that ask respondents to list all
reactions that apply to them

7 Matrix questions closed ended questions that ask respondents to use the
same categories to supply information

8 Multiple choice questions closed ended questions that ask respondents to select a
cateQory response from a range of oossible resoonses

Question Design

After completing a literature search on skill requirements, the questionnaire was

adapted from a survey conducted by Scort et aI., (2002). The skill categories used

coincided with the skills identified in literature. The following eight skills categories

were identified to be essential to software developers:

•
•
•
•
•
•
•
•

General Business Skills;

Analysis skills;
Design skills;
Programming skills;
Database skills;
Data communications skills;

Interpersonal skills; and
Project management skills.

In order to determine the above skill levels, respondents were requested to

complete questionnaires using the five point Liken scale provided. The Liken scale is

a set of items of equal value and a set of response categories constructed around a

continuum of agreement I disagreement, to which subjects are asked to respond. The

Liken scale used ensured that the capturing and analyses of the results would be

uncomplicated. Rating scales enabled the respondents to rate their perceived
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development at the various interventions. Since there were three questionnaires used

in this study as previously discussed, each of these will be dealt with individuaIJy in

the next section.

Software Development students Questionnaires

Sample Selection
f

The student sample was taken from fuIJ time students at Peninsula Technikon

specializing in Software Development and who were eligible to graduate at the end of

" 2003. The questionnaire was designed to compare the skiIJs of final year Peninsula

Technikon IT students specializing in Software Development against industry

requirements. The folJowing criteria were used to select the sample of the students.

They had to:

I
2
3

\ \\
Be eligible to graduate at the end of2003; \\ ':l f-< .,,\"
Specialize in Software Development; and c'-~ ~ .,.,.
Have performed their experiential training in June 2003. \"•.l

Of the 54 final year students within the Information Technology course, there

were -!Il students who satisfied aIJ these criteria.

Questionnaire Design

To effectively measure the skill level of the student, the questionnaire was

designed to return quantitative responses. The survey was intended to colJect data

from students relating to the acquisition of students' skiIJlevels developed:

•

•

•

•

In the taught component of the course;

As a result of participating in an integrated project;

As a result of their industry exposure; and

To determine whether there was a difference in the methodologies, tools and
techniques taught at the Technikon and those used in industry.
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A numeric response rate between I and 5 was used, based on the rating scale

provided for the category of questions. The questionnaire was tested for bias by

making sure that the skills selected were not specific to Peninsula Technikon only. A

national survey of staff at IT departments at Tecbnikons was conducted to establish

the categories of skills that were addressed in their programmes. Only those that were

common to all the programmes were used in the development of the final

questionnaire.

In order for students to respond without the fear of being penalized based on

their responses, it was made clear to them that their response would not affect their

project mark.

The student questionnaire was divided into four sections. Section A, Band C

which used the same rating scale dealt with the eight systems development skill areas

identified in the literature. Students were asked to select the most applicable user

response in the grid based on the skill category and rating scale provided as shown in

Table 3.4.

• Section A aimed to determine the extent that the student gained or developed
the skill as a result of their attendance in the IT course;

• Section B aimed to determine the extent that the student gained or developed
the skill as a result of engaging in an integrated project; and

• Section C aimed to determine the extent that the student gained or developed
the skill as a result their industry exposure;

I IRa'bTa le 3.4. lin scae
Level " t- ExpJanation· .~.: ." . .-'-","'; -. ',- ' ,. -
5 I have developed excellent skills in this area
4 I have developed very good skills in this area
3 I have developed average skills in this area
2 I have developed some basic skills in this area
I I have not developed any skill in this area
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Section D consisted of a list of more specific methodologies and techniques, all

of which were to be rated as shown in Table 3.5.

Table 3.5. Ratim! scale 2
Level - IEXplanation . - -:.; . .

- -
5 Expert user in all areas and competent to use skill in professional

environment
4 Exoert user in some areas with I!ood overall knowled"e
3 Good knowledge in all areas but lack understanding of complex areas
2 Averal!e knowledge in some areas with basic back<>round

I Basic background knowledl!e onlv

Administration of the Questionnaire

The questionnaire was personally administered by the researcher. To receive

the highest return of the questionnaires the students were requested to complete the

questionnaire during scheduled class time.

Confidentiality

The respondents' anonymity was guaranteed by not including any details on

the questionnaire that might be directly linked to any respondent A copy of the

questionnaire is included in Appendix A.

Response Rate

Since all 28 students qualifying for industry exposure in Software development

completed the questionnaire, the response rate was 100%.

Industry Questionnaire

Sample Selection

The industry sample was made up of those companies who employed third year

Software Development students during 2003 for experiential training. A total of 17

companies met the criteria. This particular questionnaire was used to gain data
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relative to students' skill levels and the latest trends, relative to methodologies and

tools used within the IT industry. The questionnaire was completed by the direct

supervisor of the student since they would have had the most contact with them

during their period of industry exposure.

Industry Questionnaire Design

This questionnaire was divided into four sections. Section A and B dealt with

the eight systems development skill areas identified in the literature, Section C with

specific technologies and Section D with data relative to the company that students

were employed in. Supervisors were asked to select the most applicable response in

the grid based on the skill category and five point rating scale provided such as shown

in Tables 3.6 and 3.7.

Section A was designed to rate the skills of the student during their period of

experiential training. Section B aimed to detennine from the supervisor's perspective,

the importance of each of the skills for an entry-level software developer to be

productive at that company.

dTable 3.6. Industry ratin!! for SectIons A an B
. --c ExnJanatf ~""".,. ~.;i:'~,.., C' ;~:-';'~, '. .'" ."I..eyel- "'.>. '::c. . ,_ on,..,. ~~'tC,~~-:",~ ~:<-< ..

5 The student has excellent skills in this area

4 The student has verv !!ood skills in this area

3 The student has avera!!e skills in this area

2 The student has some basic skills in this area

1 The student has no skill in this area
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Section C rated the importance of the methodologies / tools as used in the company.

Table 3 7 Industry rating scale for Section C
Leyer LEiji!anaiioii- "b .<.:,'~~ ';";; ,<~. - ,~--" ..... _ .~ _cf..- , - ~., _ _ . _ . I _,- _-.

5 Skill in this area is vitally important /could not cope without it
4 Skill in this area is imPOrtant
3 Skill in this area is of average importance
2 Skill in this area is not very important
I Skill in this area is not important

Section D covered data relative to the type of company students were employed in

as well as a description of the work they did while they were there.

Administration of the Questionnaire

Each of the companies were contacted telephonically by the researcher, to set

up appointments in order to survey the supervisor of the students using the

questionnaire. The supervisors who were not available for an appointment had the

questionnaire emailed to them. Completed questionnaires were then returned via

email or fax. Follow up calls had to be made and emails sent to ensure the optimal

response rate was achieved.

A covering letter was included stating the purpose of the research, and the

questionnaire was included in the envelope which was sent to the supervisor at the

company. A copy of the covering letter and questionnaire are included as Appendix

Band C.

Confidentiality

The respondents' anonymity was guaranteed by not including any details on

the questionnaire that might be directly linked to any respondent. A copy of the

questionnaire is included in Appendix C.
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Response Rate

Of the 17 companies targeted, all had completed the questionnaire, giving a

response rate of 100%.

Staff Questionnaire

Sample Selection

The sUlf[ sample was drawn from the participants in a pilot study to determine if

their students engaged in a project during their academic programme. They were IT

lecturers from all the Technikons nationally who attended the TECLA conference in

2003.

Of the Technikons respresented at the conference, eight technikons indicated

that their students undertook projects. These made up the sUlff sample.

Questionnaire Design

To effectively measure responses of sUlff, the questionnaire was designed to

return a quantiUltive response. The survey was intended to collect daUl from sUlff in

order to determine:

• Whether lecturers regarded a project as adequate preparation for the
workplace; and

• From the lecturing staff's perspective which are the critical skills for entry
level software developers.

The questio'nnaire is attached in appendix F.

Administration of the Questionnaire

The questionnaire was administered telephonically. An initial email, as can be

seen in Appendix E was sent to the respondents explaining the reason for the research.

The questionnaire was attached so that respondents could be familiar with the

questions when conUlcted.
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Confidentiality

The respondents' anonymity was guaranteed by not including any details on the

questionnaire that might be directly linked to any respondent.

Response Rate

Since all three respondents from each of the 8 technikons were contacted, the

response rate was 100%.

Analysis of Data

The collected data was captured, encoded and statistically analyzed using the

statistical package "Statistical Program for Social Sciences" (SPSS).

Chapter Summary

In this chapter the methods were outlined that were used to gather data from all

staff, industry and students. The questionnaire design and sample selection were

discussed.

In the next chapter the findings, after the analyses of the data are presented and
analyzed.



DATA ANALYSIS

To draw conclusions from the empirical data collected, statistical evidence is

necessary to establish the existence and strength of relationships between the

variables represented by the data. The SPSS (Statistical Program for Social Sciences)

computer software was used to analyze the data from the various survey instruments.

The fmdings ofeach of the questionnaires and the analysis of these findings are

presented in this chapter, namely the staffpilot study, staff, student and industry

questionnaires.

Pilot study

The pilot survey of academic staff served to determine at which Technikons

students in IT were required to do projects as part of their academic programme. Of

the staff that responded, 73% confirmed the use of projects in their subjects.

Responses to the pilot questionnaire were used to identifY from which technikons

academic staff could be included in the staff questionnaire used later in this study.

All academic staff (I 00%) agreed that technical abilities, logic and

interpretation of data were important aspects of the IT course. Similarly, 97% of

respondents reported that teamwork was an essential skill that students had to master.

Respondents furthermore reported that General Business (29%), Personal

Development (24%), Creativity (24%) and understanding Business Procedures (18%)

were important skills to consider in order for students to become productive in

industry.

42
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To ensure that students met the needs of industry, academic staff indicated that

projects (26%), quality assurance (21%), regular industry visits (16%), course

portfolios, student presentations (5%) and practical simulations of the business

environment were used.

Staff Questionnaire Analysis

This particular questionnaire was designed to determine which skills academic

staff perceived as important for an Entry Level Software Developer to be productive

upon completion of their academic programmes. It was also designed to determine

staff's perception of integrated projects. Most academic staff at Technikons surveyed

during the pilot study reported that they expected students to complete a project

during their academic programme. Academic staff opined that second and third level

students were expected to complete a project. Staff reponed that subjects that

included projects were mostly those which included a programming language as can

be seen in Table 4.1. For example, Development Software 1I, Development Software

HI, Technical Programming HI, Technical Programming n, Technical Programming

ill and Internet Programming ill include programming languages.

Table 4.1 Subiects currentlv mcludm a protect
Subiect ResDonse
Develonment Software ill 58.8% Information Svstems I 11.8%
Develonment Software II 35.3% ADolication and Desi Im III 5.90%
Technical PrOlrramminQ I 23.5% Communications Networks II 5.90%
Technical ProQf3mminQ ill 23.5% Communications Networks III 5.90%
Internet Pro---inQ ill 23.5% f AnDlication and Desi"" III 5.90%
Technical ProlmlmminQ II 17.6% Systems Software II 5.90%
Information Svstems II 17.6% Systems Software ill 5.90%
Informarion Sysrems II 17.6% Projects III 5.90%
Develonment Software I 11.8% IT Skills II 5.90%
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Academics were presented with six statements referring to the nature of the

subjects that they taught and projects they assigned. They were required to indicate

to what extent they either agreed or disagreed with each statement. Their responses

are ranked in Table 4.2, with the scale indicating that when the mean is smaller, the

level of agreement is stronger. Evidently, most staff reported that subjects should be

taught on an integrated basis (mean = 1.38) and that projects could be used to better

equip students for the worlcplace (mean = 1.38). While their responses to whether

subjects should be self-contained indicated disagreement (mean = 4.71) with that

statement, it confirmed the earlier sentiment of agreement with subject integration.

dP .fS b' InTable 4.2 PerceptIOns 0 u Jlect te~atlOn an rolects
I 2 3 4 5 6 Mean Std.

% % % % % % Dev.
Projects better equip 76.20 9.50 14.30 0.00 0.00 0.00 1.38 0.74
students for the
workolace
Subjects should be 76.20 9.50 14.30 0.00 0.00 0.00 1.38 0.74
taught on an integrated
basis
Topics that are not part 23.80 33.30 33.30 9.50 0.00 0.00 2.29 0.96
of the subject
outcomes, should be
included in projects
Theoretical subjects are 14.30 4.80 19.00 38.10 19.00 4.80 3.57 1.40
able to expose srudents
to workplace
experiences
Projects cannot 0.00 9.50 9.50 38.10 33.30 9.50 4.24 1.09
adequately simulate the
work. environment
Subjects should be self 9.50 4.80 9.50 9.50 14.30 52.40 4.71 1.74

contained

I The scale used to indicate the level of agreement is a 6-point Liken scale where I -= Totally agree, 2 =
Strongly agree, 3 = Agree, 4= Disagree, 5 ~ Strongly Disagree and 6 ~ Totally Disagree.
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Staff were asked to indicate how important eight attributes were for students to

be productive in industry. Their responses were ranked by the means to indicate

which attributes were regarded as most important. Design (mean = 4.45), Analysis

(mean =4.43) and Database (mean =4.38) skills were reported to be the most

important skills for students to be productive in industry. On the other hand General

Business skills (3.95) were regarded as the least important skill for students to have.

These findings are shown in Table 4.3.

. Indb ProdfS dfA 'bT bl 43 Ima e loortance 0 ttn utes 0 tu ents to e uclIve m ustry
Rank Attribute 1 2 3 4 5 Mean' Std.

% % % % % Dev.
1 Design 0.00 0.00 10.00 35.00 55.00 4.45 0.69
2 Analysis 0.00 0.00 9.50 38.10 52.40 4.43 0.68
3 Database 0.00 0.00 4.80 52.40 42.90 4.38 0.60
4 Interoersonal 0.00 0.00 14.30 33.30 52.40 4.38 0.74
5 Project 0.00 0.00 14.30 57.10 28.60 4.14 0.65

Management
6 PrOgramming 0.00 4.80 19.00 42.90 33.30 4.05 0.86
7 Data 0.00 0.00 28.60 42.90 28.60 4.00 0.77

Communication
8. General Business 0.00 0.00 33.30 38.10 28.60 3.95 0.81

Academic staff were asked to identify which of the eight skills were regarded as

exit level outcomes of their courses. Their responses are shown in Table 4.4. It is

evident that Analysis (86%) and Design (86%) were regarded equally important by

most staff as exit level outcomes. Similarly, Database skills were regarded as exit

level skills by 76% of the staff. Staff had mixed opinions regarding whether project

management (57%), Programming (57%), Data Communication (47%) were exit level

outcomes. Similarly, 76% of staff did not regard General Business skills as an exit

level outcome.

! The greater the means, the stronger the level of importance. Responses were ranked using a 5-point
Liken scale with I representing nor important at all, 2 representing unimportant. 3 representing average
importance, 4 representing important, and 5 representing very important.
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Table 4.4 Exit Level Outcomes
Skill Yes
Analvsis 85.7%
Design 85.7%
Databases 76.2%
Project Management 57.1%
Pro 57.1%
Data Communication 47.6%
Interpersonal 47.6%
General Business 23.8%

Table 4.5 shows the grading allocation on average per skill category, per subject

taught in the course. Programming (24%), Design (23%) and Analysis (17%) skills

were the skill categories that made up the major proportion of the grade (63%).

Interestingly while Programming skills were not regarded as important to be

productive (ranked 6th
) in industry, nor as a critical exit level outcome (57%), it

carried the most weight in the overall grade for each subject. General Business (9%)

and Interpersonal skills (5%) were the skills that contributed the least to the overall

grade.

For the grade allocated to each skill category in the assigned projects,

Programming (22%), Design (18%), Database (14%) and Analysis (12%) skills

constituted the bulk of the grade (66%).

Skill CTable 4.5 Subject Grading AllocatIOn per ategory

Rank Skill Subject Rank Project
Mark Mark

Allocation Allocation
I Pro ing 24% I 22.00%

2 Design 23% 2 18.00%

3 Analvsis 17% 4 11.75%

4 Database 13% 3 13.50%

5 Data Communication 8% 7 05.25%

6 Project Management 6% 5 08.25%

7 General Business 4% 8 04.75%

8 Interpersonal 5% 6 07.00%



47

The findings in Table 4.6 are similar to those of Table 4.3 in that Design (95%)

and Analysis (86%) were regarded by most staff as skills to be mastered on

completion of their subjects.

I .f kill ft S b'T bl 46 Ma e astery 0 s s a er uDJect complenon
Skill Yes
Design Skills 95.20%
Analvsis 85.70%
Database Skills 66.70%
Proi ect Management Skills 66.70%
PrOgramming Skills 66.70%
Data Communication Skills 61.90%
Interpersonal Skills 52.40%
General Business Skills 28.60%

Discussion

By comparing the means of the various responses, it was possible to rank the

eight skill categories in relation to the different questions asked. A number of trends

emerged from the analysis of the data. Academic staff rated Design, Analysis and

Database skills as the top three skills in all questions, except those relating to mark

allocations. For the subject and project mark allocations, Programming was rated as

the top skill. This is most likely due to the fact that the programming language is the

vehicle to develop the software. Though academic staff rated Interpersonal skills as

the fourth most important skill for students to be productive in industry, they were

given the lowest rating in the evaluation of the subject and regarded as the second

least significant skill to be mastered after subject completion. General Business was

generally regarded as the least significant skill. All the skills were rated as above

average importance, with seven being rated as important.

The result suggest that staff place equal emphasis on all skill categories, while it

is possible that industry may require more emphasis on some skills and less on others.
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Industry Questionnaire Analysis

In this particular questionnaire industry participants were asked to rate the skills

of the students they had employed during their mandatory Experiential Training (ET)

period in industry, the importance of each of those skills for an entry-level

programmer, and the importance of various methodologies and tools relative to their

use in their organizations. The Likert scale used in this questionnaire identifies skills

of average importance as 3.00 and skills which are important as 4.00. For the purpose

of the study, scores greater than 3.50 would therefore be regarded as indicating the

skills to important. Using a 5-point Likert scaleJ
, industry respondents were asked to

rate the skills demonstrated by students during their Experiential Training period in

their company. The proportion of skills that were not required during the Experiential

Training period varied from 6% to 53% in some cases. These responses were not

included in the calculation of the means. The responses are discussed below.

From Table 4.7 it is evident students' Business Understanding Skills (mean =

2.31) were reported as being basic to average.

, All Students skill levels were ranked using a 5-point Likert scale where I ~ No skill, 2 ~ Some basic skill,
3 = Average skill, 4 ~ Very good skills and 5 ~ Excellent skills.
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Table 4 7 Student General Business Skills
Rank Skill 1 2 3 4 5 Mean' Std.

% % % % % Dev.
I Business 23.10 23.10 53.80 0.00 0.00 2.31 0.85

Understanding
2 Specific Business 25.00 33.3 41.70 0.00 0.00 2.17 0.83

Knowledge
3 Feasibility Analysis 40.00 40.00 20.00 0.00 0.00 1.80 0.79

Of the Analysis skills identified in Table 4.8 most students were reported to

have above average System Analysis (mean = 3.09) and average Modeling I

Diagramming (mean = 3.00) skills.

Table 4 8 Student Analysis Skills
Rank Skill 1 2 3 4 5 Mean Std

(%) (%) (%) (%) (%) Dev.
I Systems 0.00 27.30 45.50 18.20 9.10 3.09 0.94

Analysis
2 Mode1ing/ 0.00 30.00 50.00 10.00 10.00 3.00 0.94

Diaarnmming
3 Business 18.20 27.30 54.50 0.00 0.00 2.36 0.80

Analysis

As shown in Table 4.9, all Design skills were rated as above average (means>

3.00)

T bl 4 9 S d D' Skilla e tu ent eSlgn s
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
Systems desilm 0.00 25.00 25.00 37.50 12.50 3.37 1.06
Prototyping 0.00 12.50 50.00 25.00 12.50 3.37 0.91
Graphical User 0.00 10.00 60.00 30.00 0.00 3.20 063
interface

Respondents reported in Table 4.10 that the skills of students in General

Programming (mean = 3.21) skills were above average (means >3.00). Data-Access

(mean = 3.00) and Client-server (mean = 3.00) skills were rated as average (mean =

3.00). However, industry reported that students displayed basic competency in

4 All Students skill levels were ranked using a 5-poinr Liken scale where I = No skill, 2 = Some basic skill,
3 =Average skill, 4 =Very good skills and 5 = Excellent skills.
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Object-Oriented programming (mean = 2.58) and Debugging I Error Trapping (mean

= 2.85) skills.

SkillT bl 4 10 SdPa e tu ent rogramrnmg s
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 General 0.00 14.30 50.00 35.70 0.00 3.21 0.69

PrOl!l<lmminl!

2 Client-Server 0.00 25.00 50.00 2525 0.00 3.00 0.75
3 Data-Access 11.10 11.10 55.60 11.10 11.10 3.00 1.11
4 Object Oriented 0.00 28.60 57.10 14.3 0.00 2.85 0.69
5 Debugging I Error 0.00 50.00 41.70 8.30 0.00 2.58 0.66

Trapping

From Table 4.11 it is evident that industry reported the Developing Database

structure skill of students as average (mean =3.00).

Table 4 11 Student Database Skills
Rank Skill 1 2 3 4 5 Mean' Std

(%) (%) (%) (%) (%) Dev.

1 Developing 9.10 27.30 36.40 9.10 18.20 3.00 1.26
Database
Structures

2 Database 12.50 25.00 37.50 25.00 0.00 2.75 1.03
Relationships!
Normalisation

From Table 4.12 it is evident that students displayed basic proficiency in the

Network Communications (mean = 2.25) skills category.

, All 5rudents skill levels were ranked using a 5-poinr Liken scale where I = No skill, 2 == Some basiC skill,
3=Average skill, 4 =Very good skills and 5 = Excellent skills.
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Table 4 12 Student Data Communication Skills
Rank Skill 0 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
1 Network 29.40 11.07 23.50 23.50 5.90 0.00 2.25 1.33

Communica
lions

2 Developing 47.10 17.60 11.80 23.50 0.00 0.00 2.11 1.27
systems
securitv

Table 4.13 indicates that most students were reported to demonstrate above

average Teamwork / Group work skills (mean =3.29), while their Written

Communication (mean = 2.93) skills were rated as below average.

I kilS dTable 4.13 tu ent Interpersona S Is
Rank Skill 1 2 3 4 5 Mean Std

% % % % % Dev.

I Teamwork / Group 0.00 23.50 35.30 29.40 11.80 3.29 099
work

2 Verbal 0.00 25.00 50.00 25.00 0.00 3.00 0.73
Conununication

3 Written 6.30 18.80 56.3 12.50 6.30 2.93 0.92
Communications

As seen in Table 4.14 the Project Management (mean = 2.12) skills of students

were rated below average (means < 3).

killTable 4.14 Student ProJect Management S s
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Project 25.00 50.00 12.50 12.50 0.00 2.12 0.95

Management
Importance Rating of Skills as IndIcated by Industry

In this particular question, industry respondents were asked to rate the

importance level (if any) of each of the skills pertaining to an Entry-level Software



52

Developer. A 5-point Likert scale6 was used to determine the importance level of the

skill.

It is evident from Table 4.15 that all General Business skills were reported to be

of below average importance (mean < 3.00).

Table 4.15 Importance Rating of Industry for General Business Skills
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Business 23.50 17.60 41.20 5.90 11.80 2.65 1.27

Understanding
2 Feasibility 23.50 35.30 29.40 5.90 5.90 2.35 1.12

Analysis
3 Specific 40.00 13.30 26.70 20.00 0.00 2.27 1.22

Business
Knowledge

The findings in Table 4.16 indicate that most of the respondents regarded

Modeling / Diagramming (mean = 3.79) and Systems Analysis (mean = 3.65) as skills

that were of above average importance.

Table 4.16 Importance Rating of Industry for Anal sis Skills
Rank Skill 1 2 3 4 5 Mean Std.

(%1 (%) (%) (%) (%) Dev.
1 Modeling/ 0.0 14.30 14.30 50.00 21.40 3.79 0.97

Diaarnmming
2 Systems Analysis 0.0 11.80 23.5 52.90 11.80 3.65 0.86
3 Business Analvsis 5.90 41.2 11.80 35.30 5.90 2.94 1.14

From Table 4. I 7 it is evident that all Design skills were rated as of above

average importance (mean> 3.00).

Table 4.17 Importance Rating ofIndustry for Desi ~ Skills
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.

J Systems desim 0.00 7.10 14.30 71.40 7.10 3.79 0.70

2 Graphical User 0.00 14.30 14.30 57.10 14.30 3.71 0.91
Interface

3 Prototyping 0.00 0.00 71.40 21.40 7.10 3.36 063

6 The scale used to indicate the level of importance is a S·point Likert scale with I = not important, 2 = not
very important, J = average importance, 4 = important and 5 = vitally important I could not cope without it.
The greater the means the greater the importance level.
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It is evident from Table 4.18 that within the Programming skills category,

Debugging I Error trapping (mean =4.46), Data-Access (mean = 4.36) and General

Programming (mean = 4.29) are rated as important skills (means> 4.00) required for

Entry-level Software Developers. Object Oriented Programming (mean = 3.77) was

reported as being of average importance.

Table 4.18 Importance Rating of Industry for Programming Skills
Rank Skill 1 2 3 4 5 Mean Std.

1%) (%) (%) (%) (%) Dev.
1 Debugging I Error 0.00 0.00 15.40 23.10 61.50 4.46 0.78

Trapping
2 Data-Access 0.00 0.00 7.10 50.00 42.90 4.36 0.63
3 General Pro 0.00 7.10 0.00 50.00 42.90 4.29 0.83
4 Client-Server 0.00 7.70 38.50 15.40 38.50 3.85 1.07
5 Obiect Oriented 0.00 7.70 30.80 38.50 23.10 3.77 0.93

From Table 4.19 it is evident that Database Relationships / Normalization

(mean = 4.00) is regarded as an important skill.

'11bfl dRa'9T 1ab e 4.1 Importance tlOgo n ustry or Data ase Ski s
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Database 0.00 0.00 14.30 71.40 14.30 4.00 0.55

relationships I
Normalisation

2 Developing 0.00 0.00 28.60 64.30 7.10 3.79 0.58
Database
Structures

The findings in Table 4.20 suggests that industry rates Data Communication

skills as not very important (means < 3.00).

Skillf< Cf dRa'Table 4.20 Importance tmg 0 In ustry or ommumcallon s
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.

1 Developing 18.80 18.80 43.80 18.80 0.00 2.63 1.03
systems securiry

2 Network 17.60 23.50 41.20 17.60 0.00 2.59 1.00
Communications
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From the responses in Table 4.21 industry reported that Teamwork (mean =

4.29) and Written Communication (mean = 4.06) were important skills for an Entry-

level Software Developer.

I Skillti Inf dRa'2 ITab e 4. I mportance tIDg 0 In ustry or te "Persona s
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Teamwork/ 0.0 0.0 17.60 35.30 47.10 4.29 0.77

Group work
2 Written 0.0 5.90 11.80 52.90 29.40 4.06 0.83

Communication
3 Verbal 0.0 5.90 23.50 58.80 11.80 3.76 0.75

Communication

From Table 4.22 Project Management skins (mean = 3.00) are reported 10 be of

average importance to Entry-level Software Developers.

Table 4.22 Importance Rating ofIndustry Project Management Skills
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Project 11.80 11.80 47.10 23.50 5.90 3.00 1.06

Management

Discussion on Skill Categories

[n order to rank the responses of the various items within each of the eight skill

categories, a composite score was developed for each skill category. The score was

computed by adding together the means of the responses to the various items within

each category and dividing the sum total by the number of items within that category.

For example, in Table 4.13 the composite score of 3.07 for Interpersonal skins was

computed as follows:

(3.29 + 3.00 + 2.93) / 3 = 3.07
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In Table 4.23 the composite scores from each skill category for the skill ratings

of students and the skills importance rating of industry for an Entry-level Software

Developer are compared.

Industry reported that Programming (mean = 4.15) and Interpersonal (mean =

4.04) skills were ranked as the most important skills that students should have

acquired while studying. There is a mismatch between Programming skills, with

students being less skilled than required by industry. Programming skills as indicated

in Table 4.23 were regarded as the most important skills required by industry in

students. However, the highest student ratings reported was 3.31 indicating average

competency only. Students' Interpersonal skills (mean =3.07) are generally aligned

with that of industry requirements. However, of the three Interpersonal skills

evaluated in this study, Written Communication was reported to be the weakest skill

possessed by students. Industry reported this skill, as the most important

Interpersonal skill needed by students. Database, Design, and Analysis skills

(importance ratings 00.90, 3.62 and 3.46 respectively) are regarded as of average

importance relative to skills students must have. The rating of the skills of students

during their Experiential Training reflected average competency in Design (mean =

3.31) skills although the ranking suggested this to be their strongest skills. Industry

expectations and actual student skills relative to General Business Skills were the least

significant of the eight skills. This fmding is consistent with academic staff

perceptions of General Business skills as the least important exit level outcome.
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. Table 4.23 Ranking oflndustrv Skins-Importance Rating and Skill Rating of Students
Skill Rank Skills Importance Rank Skill Rating

Rating of Students
Programming 1 4.15 3 2.93
Interpersonal 2 4.04 2 3.07
Database 3 3.90 4 2.88
Desiml 4 3.62 1 3.31
Analysis 5 3.46 5 2.82
Project Management 6 3.00 7 2.12
Data Communication 7 2.61 6 2.18
General Business 8 2.43 8 2.09

Discussion on skill importance

In order to identify differences between those skill requirements regarded as

important by industry in students and those actuany demonstrated by them during

their period of Experiential Training, industry's responses were ranked as shown in

Table 4.24. The comparison of the means made it possible to rank the 22 skins with

regards to the importance industry respondents assigned to them, and their importance

for entry-level graduates 10 be productive in industry. The ideal would be for an

students to have maximum competency (5.00) in the skill areas which industry

regarded as the most important.

When one looks at the ratings and rankings of the various skin categories as

shown in Table 4.23 it is noticeable thal Programming skills were rated as the most

important skill category by industry. Debugging / Error-Trapping and Data-Access

are skins within the Programming skills category. On the other hand, the ratings of

the skins demonstrated by the students in these areas during their period in industry

were below average. From Table 4.24 it is evident that while industry rated these

skins as the most important of an the 22 skills listed, the competence of the students

was rated basic to average for DebugginglError Trapping and average for Data-

Access. This finding suggests that there is a mismatch berween the competence levels

of the students in the skills which industry regards as most important.
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For the Database category, industry regarded these skills as average to

important. The ratings of the skills of students in these areas were below average.

Database Relationships / Normalization and Developing Database structures are skills

within the Database skill category. Database relationships / Normalization skills are

important from the industry perspective. The competence of the students were rated

as basic to average by industry respondents.

For the Design category which industry regarded as average to important, the

students' competence level was average.

The literature regarding Technical skills such as Programming, Databases and

System Design supports the view of industry that they are the most important skill for

entry level Software Developers (Scolt, 2002; Lee et aI., 1995).

Teamwork / Groupwork which is an Interpersonal skill was rated as important

by industry. The competence level of the students were rated as above average.

Several authors suggest that Interpersonal and Communication skills are the most

important requirements for software developers (Lee, 1999; Trauth et aI., 1993;

Cheney et aI., 1990). They contend that they are even more important than the

Technical skills.

Generally, the competence of students across all the skill categories is average

at best. However, the levels of importance artached to the various skills varies.
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fd Skill Ra .Ra'fSkillIa e ompansono mportance tmg; an ling 0 Students
Skill Importance Skill Skill Rating of Rank

Rating Students Diff.
Ranking Mean Cat' Ranking Mean

1 4.46 Pgm Debugging / Error Trapping 15 2.58 -14

2 4.36 Pgm Data-Access 9 3.00 -7

3 4.29 !nIP Teamwork / Group work 3 3.29 0

4 4.29 Pgm General Programming 4 3.21 0

5 4.06 !ntP Written Communications 12 2.93 -7

6 4.00 DB Database Relationships! 14 2.75 -8
Normalisation

7 3.85 Pgm Client-Server 8 3.00 -1

8 3.79 Des Systems design 1 3.37 7

9 3.79 DB Developing Database 10 3.00 -1
Structures

10 3.79 Ana Modeling / Diagramming 13 2.85 -3

11 3.77 Pgm Object Oriented 7 3.00 4

12 3.76 !ntP Verbal Communication 11 3.00 1

13 3.71 Des Graphical User Interface 5 3.20 8

14 3.65 Ana Systems Analysis 6 3.09 8

15 3.36 Des Prototyping 2 3.37 13

16 3.00 PM Project Management 20 2.12 -4

17 2.94 Ana Business Analysis 16 2.36 I

18 2.65 GBS Business Understanding 17 2.31 I

19 2.63 DC Developing svstems securitv 21 2.11 -2
20 2.59 DC Network Communications 18 2.25 2
21 2.35 GBS Feasibilitv Analvsis 22 1.80 -1

22 2.27 GBS Specific Business Knowledge 19 2.17 3

. T bl 424 C

Systems Development Methodologies

Section C of the questionnaire required respondents to rate the importance of

certain methodologies and tools in relation to their use within their respective

companies. By comparing the means of the responses where the methodologies, tools

and techniques were used within their companies it was possible to rank the usage of

7 For the Skill category Pgm ~ Programming, IntP = Interpersonal, DB = Database, Des = Design,

Ana =Analysis, PM =Project Management, GBS ~ General Business, DC = Data Communication
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specific methodologies, tools and techniques. The 5-point Likert scale suggests that

the larger the mean, the greater the usage within companies.

From Table 4.25 it is evident that where the methodologies were used, the

Systems Development Lifecycle (mean =4.50) was important (means> 4 < 5). The

structured approach (mean = 4.43), Object Oriented Approach (mean = 4.13) and

Joint Application Development (mean =4.00) were all ranked as important

methodologies used in the companies surveyed. The Whirlpool method is not used by

any of these companies.

)M thod 1 . (IdDT bl 425 Sa e :>ystems eve 0 ment e o Ogles n ustry
Ran Skill 0 I 2 3 4 5 Mean Std.
k (%) (%) (%) (%) (%) (%) 8 Dev.
1 Systems 41.20 0.00 0.00 0.00 29.40 29.40 4.50 0.53

Development
Lifecvcle

2 Structured Approach 58.80 0.00 0.00 5.90 11.80 23.05 4.43 0.77
3 Object Oriented 52.90 0.00 0.00 11.80 17.60 17.60 4.13 0.83

Methodology
4 Joint Application 82.40 0.00 0.00 5.90 5.90 5.90 4.00 1.00

Development (lAD)
5 Iterative Systems 58.80 0.00 0.00 11.80 23.50 5.90 3.86 0.69

Development
6 Prototvoine 64.70 0.00 23.5 5.90 5.90 0.00 2.50 0.84
7 Rapid Applications 64.70 17.60 0.00 11.80 5.90 0.00 2.17 1.33

Development (RAD)

8 Whirlpool Method 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

With respect to Analysis and Design Techniques, Table 4.26 indicates that

Process modeling (mean = 4.00) with the highest mean was important for use in

compames.

• The scale used to indicate the level of importance is a 6~poin( Liken scale with ()= not used, 1= not
important, 2 =- not very important, 3= average imponance, 4 = important and 5 =:; vitally important I could
not cope without it.



60

Table 4.26 Analysis and DesilUl Technic ues (Industry)
Rank Skill 0 I 2 3 4 5 Mean Std

(%) (%) (%) (%) (%) (%) Dev
I Process 35.30 0.00 0.00 11.8 41.20 11.80 4.00 0.63

Modeling
Techniques

2 Object- 52.90 0.00 5.90 17.60 5.90 17.60 3.75 1.16
Oriented
Techniques

3 Technology 52.90 0.00 5.90 5.90 35.30 0.00 3.63 0.74
Modeling
Techniques

4 Data Modeling 41.20 0.00 11.80 23.50 17.60 5.90 3.30 0.95
Techniques

5 Business 2.90 0.00 29040 11.80 5.90 0.00 2.50 0.76
Modeling
Techniques

Table 4.27 indicates that Microsoft Visio (mean = 3.33) was the most important

Design Tool with an average importance in the companies surveyed.

Table 4.27 Design Tools (Industry)
Rank Skill 0 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I Microsoft Visio 29.40 5.90 17.60 11.80 17.60 17.60 3.33 1.37
2 MagicDtaw 76.50 5.90 0.00 17.60 0.00 0.00 2.50 1.00
3 ER Studio 88.20 5.90 0.00 5.90 0.00 0.00 2.00 1041

As indicated in Table 4.28, MS Frontpage (mean =2.75) and Visual Interdev

(mean = 2.75) had ratings of not very important to average importance in the

companies surveyed.

Table 4.28 Web Destgn Tools (Industry)
Rank Skill 0 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
1 MS Frontpage 52.90 5.90 11.8 17.6 11.8 0.00 2.75 1.04

I Visual Interdev 76.50 5.90 5.90 5.90 0.00 5.90 2.75 1.71

2 Dteamweaver 88.20 5.90 0.00 5.90 0.00 0.00 2.00 1.14

In Table 4.29 it appears that the most important Programming languages were

PUSQL (mean = 4.33), HTML (mean =4.20), C++ (mean = 4.14), Java (mean =

4.00) and Clarion (mean = 4.00).



61

Table 4.29 Programming Langua"es (Industry)
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I PUSQL 82.40 0.00 0.00 5.90 0.00 11.80 4.33 1.54
2 HTML 70.60 0.00 0.00 11.80 0.00 17.6 4.20 1.10
3 C++ 58.80 0.00 5.90 5.90 5.90 23.50 4.14 1.21
4 Java 52.90 0.00 11.8 5.90 0.00 29.40 4.00 1.41
5 XML 52.90 0.00 0.00 17.60 23.5 5.90 3.75 0.71
6 Cobol 82.40 0.00 0.00 5.90 11.8 0.00 3.67 0.58
7 ASP 70.60 0.00 5.90 5.90 11.80 5.90 3.60 1.14
8 Visual 76.50 0.00 0.00 17.60 0.00 5.90 3.50 1.00

Basic.net
8 C# 88.20 0.00 0.00 5.90 5.90 0.00 3.50 0.71
8 Ped 88.20 0.00 5.90 0.00 0.00 5.90 3.50 2.12
8 PHP 88.20 0.00 5.90 0.00 0.00 5.90 3.50 2.12
12 Visual Basic 6 35.30 17.6 0.00 5.90 29.4 11.80 3.27 1.55
13 Delohi 76.50 17.6 0.00 0.00 0.00 5.90 2.00 2.00

Table 4.30 shows that companies reported Microsoft SQL Server (mean =

4.09), MySql (mean = 4.33) and Oracle (4.00) as the most important Database

Platforms within their companies.

Table 4.30 Database Platforms (Industry)
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I Microsoft SQL 35.30 0.00 5.90 17.60 5.90 35.30 4.09 1.14

Server
2 MySQL 82.40 0.00 0.00 0.00 11.80 590 4.33 0.58
3 Oracle 70.60 0.00 0.00 11.80 5.90 11.80 4.00 1.00
4 DB2 82.40 0.00 0.00 5.90 11.80 0.00 3.67 0.58
5 Microsoft 29.40 0.00 0.00 41.20 17.6 11.80 3.31 1.25

Access

From Table 4.31 it is evident that Project Scheduling and Budgeting (mean =

3.42) and Gann chart (mean = 3.36) Techniques, although considered the most

important Project Management techniques were of average importance in companies.
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Table 4.31 Proiect Management Techni ues (Industry)
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I Project 29.40 11.80 11.80 11.80 5.90 29.40 3.42 1.62

Scheduling and
Budgeting

2 Ganlt Chart 35.30 0.00 17.60 11.80 29.40 5.90 3.36 1.03
3 Project Metrics 64.70 5.90 5.90 0.00 17.60 5.90 3.33 1.51

and
Measurement

4 Work 52.90 11.80 0.00 11.80 23.50 0.00 3.00 1.31
Breakdown
Structure

5 PERT Diagrams 64.70 5.90 5.90 11.80 11.80 0.00 2.83 1.70
6 Critical Path 47.10 5.90 17.60 11.80 17.60 0.00 2.78 1.09

method
7 Networks 70.60 5.90 17.60 0.00 0.00 5.90 2.40 1.52

Diagram
8 Function Point 88.20 5.90 0.00 5.90 0.00 0.00 2.00 1.41

Measurement

Discussion of Tools and Methodologies

By calculating the composite score for each category of tools and

methodologies it is evident that Database Platforms (mean = 3.88) and Programming

Languages (mean = 3.61) were regarded as most important Design Tools, Web

Design Tools and Project Management Tools were regarded as the least important.

This result is shown in Table 4.32.

d thod I .Table 4.32 Composite Scores Tools an Me o ojpes

Rank Industry SlciII
I 3.88 Database Platforms
2 3.61 Pro .ng languages

3 3.44 Analvsis and design techniques
4 3.20 Systems DeveloDment Methodologies
5 2.61 Design tools
6 2.50 Web Design Tools
7 2.26 Project Management Techniques

The analysis suggest that where the Tools and Methodologies were used in

industry, they were not regarded as important.
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Student Questionnaire

In this particular questionnaire students were asked to rate the extent to which

they had developed each of the listed skills as a result of attending class, doing

projects or undergoing Experiential Training. The questionnaire further enquired

about their particular skill levels in the various methodologies and tools that they

used. The means of the responses were ranked in descending order. The 5-point

Likert scale9 used suggests that the greater the mean, the greater the level of the

students' competency in a skill.

Class Attendance

The results in Table 4.33 indicate that students had developed average skills to

very good competence in all the Interpersonal skills in that category.

)d(ClISkll CT bl 433 Ia e nterpersona 1 s ompetence ass atten ance
Rank Skill I 2 3 4 5 Mean Std.

% % % % % Dev.
1 Teamwork I Group 7.10 3.60 10.70 42.90 35.70 3.96 1.13

work
2 Writteo 7.40 3.70 25.90 37.00 25.90 3.70 1.13

Communications
3 Verbal 11.10 3.70 25.90 29.60 29.60 3.62 1.27

Communication

In the Data Communication Category the results in Table 4.34 indicate that

students had developed some basic to average skills in Developing Systems Security

(mean = 2.53) and Networks Communication (mean = 2.00) as a result of their class

attendance.

9 The scale used to indicate the skill level attained is a 5-point Liken scale with I representing that the
student had not developed an skill, 2 representing some basic skills, J representing average skill, 4
representing good skills and representing excellent skills in the area.
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dan )(ClSkill CT bl 434 D Ca e ata ommumcatlon s ompetence ass atten ce
Rank Skill I 2 3 4 5 Mean Std

% % % % % Dev
I Developing 23.10 19.20 42.30 11.50 3.80 2.53 ·1.10

systems security
2 Network 39.30 32.10 17.90 10.70 0.00 2.00 1.01

Communications

For Analysis skills from Table 4.35 it can be seen that students rated their skills

in Modeling (mean = 3.85) and Systems Analysis (mean = 3.77) as average to very

good due to class attendance (means> 3 < 4).

dan )(CI . S '11 CTable 4.35 AnalYSIS ki s ompetence lass atten ce
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Modelingl 0.00 7.40 18.50 55.60 18.50 3.85 0.81

Dia . ,a

2 Systems Analysis 3.70 0.00 29.60 48.10 18.50 3.77 0.89
3 Business lUG IUO 51.90 22.20 3.70 2.96 0.97

Analysis

According to Table 4.36, students rated their skills in Developing Database

structures (mean = 3.75) as average to very good due to class attendance.

Table 4 36 Database Skills Competence (Class attendance)
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%1 (%) (%) Dev.
I Developing Database 0.00 3.60 35.70 42.9 17.90 3.75 0.79

Structures
2 Database 0.00 10.70 32.10 42.90 14.30 3.60 0.87

relationships I
Nonnalisation

Table 4.37 indicates that Feasibility Analysis (mean = 3.17) skills acquired

during class attendance were rated by students as average.
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dan )(ClSkill ClB'T bl 437Ga e enera usmess s ompetence ass atten ce
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Feasibility 10.70 17.90 28.60 28.60 14.30 3.17 1.21

Analvsis
2 Business 7.10 21.40 46.40 17.90 7.10 2.96 0.99

Understanding
3 Specific Business 14.8 37.00 37.00 11.10 0.00 2.44 0.89

Knowledge

Table 4.38 indicates that in the Programming Skills category, students rated

their General Programming skills (mean = 3.92) as average to very good as a result of

their class attendance.

da )(ClSkill CT bl 438 Pra e ogrammmg s ompetence ass atten nce
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 General 0.00 0.00 32.10 42.90 25.00 3.92 0.76

Pro 'ng
2 Debugging / Error 3.60 3.60 39.30 39.30 14.30 3.57 0.92

Trapping
2 Data-Access 3.60 10.7 35.70 25.00 25.00 3.57 1.10
4 Object Oriented 7.40 18.50 29.60 37.00 7.40 3.18 1.07
5 Client-Server 15.40 38.50 15.40 23.10 7.70 2.69 1.22

Table 4.39 indicates that Graphical User Interface (mean = 4.48) skills were

rated by students as very good to excellent as a result of class attendance. However,

Systems Design (mean = 3.75) and Prototyping (mean = 3.32) were rated average to

very good.

dan )(ClT bl 4 39 De' Skill Ca e Sign s ompetence ass atten ce
Rank Skill I 2 3 4 5 Mean Sld.

(%) (%) (%) (%) (%) Dev.
1 Graphical 0.00 7.10 7.10 35.70 50.00 4.28 0.89

User
Interface

2 Systems 0.00 7.10 28.6 46.40 17.90 3.75 0.84

Desig;n
3 Prototyping 7.10 14.30 21.40 53.60 3.60 3.32 1.02

Table 4.40 indicates that as a result of class attendance, some basic skills were

developed for Project Management (2.77).
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clan. IMTable 4.40 ProJect anagement Skil s competence (Class atten ce)
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Project 22.20 18.50 29.60 18.50 11.10 2.77 1.31

Management

Integrated Project

The result in Table 4.41 indicates that students had rated themselves as having

very good skills in Teamwork (mean = 4.17) as a result of the IP. Similarly, they

rated their Written Communication (mean = 3.96) and Verbal Communications (mean

= 3.92) as average to very good.

d Pr' t)(InISkill CT bl 441 Ina e terpersona s ompetence tegrate oJec
Rank Skill 1 2 3 4 5 Mean Std.

% % % % % Dev.
1 Teamwork/ 0.00 0.00 21.40 39.30 39.30 4.17 0.77

Group work
2 Written 0.00 0.00 28.60 46.40 25.00 3.96 0.74

Communication
3 Verbal 0.00 0.00 39.30 28.60 32.10 3.92 0.85

Communication

In the Data Communication Category the results in Table 4.42 indicate that

students had developed some basic to average skills in Developing Systems Security

(mean = 2.73) and Networks Communication (mean = 2.15) as a result of the IP.

d Pr' )(ISkill CTable 4.42 Data CommurucatlOn s ompetence ntegrate o ect
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Developing 15.40 19.20 42.30 23.10 0.00 2.73 1.00

systems security
2 Network 30.80 34.60 23.10 11.50 0.00 2.15 1.00

Communication

For Analysis skills from Table 4.43 it can be seen that students rated their

Modeling / Diagramming (mean = 3.51) and Systems Analysis (mean = 3.50) as

average to very good the IP (means> 3 < 4).
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led(InT bl 4 43 Anal . Skilla e :lYSIS s Competence tegra1 Pr01ect)
Rank Skill I 2 3 4 5 Mean Sld

(%) (%) (%) f%) (%) Dev
I Modelingf 3.70 3.70 40.70 40.70 11.10 3.51 0.89

Dia ',n

2 Systems 7.10 7.10 25.00 50.00 10.70 3.50 1.03
Analysis

3 Business 7.10 14.30 42.90 28.60 7.10 3.14 1.00
Analysis

Table 4.44 indicates that Feasibility Analysis (mean = 3.28) skills acquired

while doing the IP were rated by students as average.

B .Table 4.44 General usmess Skills Competence (Integrated Prolect)
Rank Skill 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Feasibility 7.10 14.30 35.70 28.60 14.30 3.28 1.11

Analysis
2 Business 7.10 14.30 35.70 28.60 14.30 3.10 1.06

Understanding
3 Specific 15.40 23.10 30.80 19.20 11.50 2.88 1.24

Business
Knowledge

Table 4.45 indicates that in the Programming Skills categol}', students rated

their General Programming skills (mean = 3.78) as average to vel}' good as a result of

their participation in the IP.

d('Il CTable 4.45 Programmm Ski s ompetence Inte iO"ate ProJect)
Rank Skill I 2 3 4 5 Mean Std

(%) (%) (%) (%) (%) Oev
1 General 0.00 0.00 39.30 42.90 17.90 3.78 0.73

Pro ing
2 Debugging! 11.10 0.00 33.30 37.00 18.50 3.28 0.85

Error Trapping
2 Data-Access 3.60 7.10 53.60 28.60 7.10 3.28 0.85

3 Object 14.30 7.10 42.90 28.60 7.10 3.07 1.11
Oriented

5 Client-Server 23.10 15.40 38.50 15.40 7.70 2.69 1.22

According to Table 4.46, students rated their skills in Developing Database

structures (mean = 3.74) as average to very good due to doing the JP.
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Table 4 46 Database Skills Competence (Integrated Prolect)
Rank Skill I 2 3 4

(%) (%) (%) (%)
Developing Database
Structures

3.7 3.7 18.5 63.0

5
(%)
11.1

Mean

3.74

Std.
Dev.
0.85

2 Database relationships /
Normalisation

3.7 7.4 33.3 48.41 7.4 3.48 0.89

Table 4.47 indicates that all skills in the Design skill category were rated as

average to very good as a result of the IP (means >3.00).

d Pr' )(I tT bl 447 D' Skill Ca e eSlgIl s ompetence n egrate olect
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
1 Graphical User 3.60 3.60 17.90 42.90 32.10 3.96 0.99

Interface
2 Svstems design 3.60 0.00 35.70 46.40 14.30 3.67 0.86
3 Prototyping 7.10 3.60 42.90 39.30 7.10 3.35 0.95

Table 4.48 indicates that average skills were developed in the Project

Management (mean = 3.25) was category as a result of the IP.

d Pr' )(InSkill CT bl 448 Pr' Ma e olect anagement s ompetence tegrate o ect
Rank Skill I 2 3 4 5 Mean Std.

% % % % % Dev.
I Project Management 3.60 14.3 39.30 39.30 3.60 3.25 088

Experiential Training

The result in Table 4.49 indicates students rated themselves as having very good

Teamwork / Group Work (mean =4.14) and Verbal Communication (mean = 4.07)

skills (means> 4.00). This was attributed to their Experiential Training experience.
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. IT' .(EI Sk'lI CT bl 449 Ina e terpersona 1 s om:>etence xpenenlIa rammg)
Rank Skill 1 2 3 4 5 Mean Std.

% % % % % Dev.
1 Teamwork I Group 3.60 3.60 10.70 39.30 42.90 4.14 1.00

work
2 Verbal 7.40 3.70 11.10 29.60 48.10 4.07 1.20

Communication
3 Written 11.50 3.80 15.40 26.90 42.30 3.84 1.34

Communications

The result in Table 4.50 indicates tbat students had developed some basic to

very good skills in Systems Security (mean = 2.76) and Network Communications

(mean = 2.25) as a result oftbe Experiential Training.

. IT" )(ESkill CT bl 50 D Ca e 4. ata omrnumcalIon s ompetence xpenenlIa rammg
Rank Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Developing 23.10 19.20 26.90 19.20 11.5 2.76 1.33

Systems Security
2 Network 44.40 7.40 29.60 14.80 3.70 2.25 1.28

Communications

From tbe table in 4.51 it can be seen that students rated tbeir Systems Analysis

(mean = 3.35) and Business Analysis (mean = 3.35) as average a result oflndustry

Exposure.

. IT" )(ET bl 4 51 An I . Skill Ca e alYSIS s om~etence xpenenlIa ralmni()

Skill I 2 3 4 5 Mean Std.
(%) (%) (%) (%) 1%) Dev.

\ Systems Ana\ysis 14.30 7.\0 21.40 42.90 14.30 3.35 1.25
2 Business Analysis 14.80 11.10 14.80 51.90 7.40 3.25 1.22
3 Modeling I 8.00 12.00 48.00 24.00 8.00 3.12 1.01

Dia=~~ing

Table 4.52 indicates lbat Business Understanding (mean = 3.28) skills acquired

as a result of Experiential Training were rated by students as average.
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. IT·· )(ESkill C18 .T bl 452 Ga e enera usmess s ompetence xpenentla rammg
Rank SkiU I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Business 14.30 7.10 25.00 42.90 10.70 3.28 1.21

Understanding
3 Feasibility Analysis 14.80 11.10 22.20 40.70 IUO 3.22 1.25
2 Specific Business 18.50 11.10 18.50 40.70 11.10 3.14 1.32

Knowledge

Table 4.53 indicates that in the Programming Skills category, students rated

their General Programming skills (mean = 3.21) as average as a result of Experiential

Training.

(Table 4.53 Pro mg Skil sCorn >etence ExpenentIal Trammg)
Skill I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) Dev.
I Data-Access 17.90 3.60 28.60 39.30 10.70 3.21 1.25
2 General Pro ing 18.50 3.70 29.60 37.00 11.10 3.18 1.27
3 Debugging I Error 2 \.4 7.10 17.90 42.90 10.70 3.14 1.35

Trapping
4 Object Oriented 30.80 26.9 11.50 23.10 7.70 2.50 1.36

0
5 Client-Server 37.00 7.40 33.30 18.50 3.70 2.44 1.28

Table 4.54 indicates that in the Database Skills category, students indicated that

they had developed average Database Relationships / Normalisation (mean =3.18)

skills as a result of their Experiential Training.

Table 4.54 Database Skills Competence (Expenential Training)
Rank Skill I 2 3 4

(%) (%) (%) (%)
18.50 11.10 18.50 37.00

2

Database relationships /
Normalisation
Developing Database
Strucrures

17.90 10.70 2\.40 35.70

5
(%)
14.80

14.30

Mean

3.18

3.17

Std.
Dev.

1.35

133

Table 4.55 indicates that all skills in the Design skill category were rated as

average to very good as a result of the Experiential Training (means >3.00 <4).
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. IT" )ETable 4.55 DeSign S I S Competence ( xpenentla ramm~J

Rank Skill I 2 3 4 5 Mean Std.
(%) (%) (%) (%) (%) Dev.

1 Graphical User 18.50 7.40 7.40 37.00 29.6 3.51 \.47
Interface

2 Systems Design 14.80 11.10 18.50 33.30 22.20 3.37 1.36
3 Prototyping 0.00 0.00 0.00 0.00 0.00 3.00 1.21

Table 4.56 indicates that average skills were developed in the Project

Management (mean =3.00) skill as a result of Experiential Training,

(Et Skill CT bl4 56 Pr . Ma e 0Ject anagemen s ompelence xpenen a rammg
Skill 1 2 3 4 5 Mean Std.

% % % % % Dev.
I Project Management 15.40 26.90 19.20 19.20 19.20 3.00 1.38

Discussion

Table 4.57 contains a list of composite scores for each skill category relative to

the extent to which students had gained the skills in each category through each of

class attendance, integrated projects and industry exposure.

Design and Interpersonal skills were the two skill categories in which students

gained the most competence across all the learning experiences. Programming skills

which was ranked as the most important industry skill, ranked 6th for IP and 7'h of ET.

Data Communication skills were gained least across all learning experiences.
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EallL[SkillCTable 4.57 OIllPOStte Scores 0 Requirements across earnm xpenences
Class lP ET Composite

Score
Skill Rank Mean Rank Mean Rank Mean Mean Rank

Interoersonal 2 3.76 1 4.02 1 4.02 3.93 1
Design 1 3.78 2 3.66 2 3.29 3.58 2
Database 4 3.68 3 3.61 5 3.18 3.49 3
Analysis 5 3.53 4 3.38 3 3.24 3.38 4
Pro •• n 3 3.39 6 3.22 7 2.89 3.17 5
General Business 6 2.86 7 3.09 4 3.21 3.05 6
Proiect Manaj1;ement 7 2.77 5 3.25 6 3.00 3.01 7
Data Communication 8 2.27 8 2.44 8 2.51 2.41 8

Comparison of Learning Experiences

While it is debatable whether students' perceptions can be regarded as valid,

they are one of the three cooperative partners who influence the transfer of

knowledge. Haupt (2003) argues that as such their views should be noted.

This study compares the learning experiences from the students' perception. In

trying to put together an intervention to address the skills gap, one must be careful to

address not only the students' perceptions but also which skills were in fact regarded

as critically important by industry for Entry-level software developers. On the 5-poim

Likert scale where the optimum score of 5 indicated excellence, students were asked

to rate their skills competence after each of the learning experiences they were

exposed to during their academic programme namely, in the classroom, through

integrated projects and industry exposure. The ranking in Table 4.58 shows perceived

skill acquisition of students across the three learning experiences.

From the individual composite scores of the 22 skills identified, srudents rated

the skills they had gained to be very good in only one area, namely Teamwork (mean

= 4.09).



73

They rated 16 other skills as average to very good, for example Written

Communications (mean = 3.84), General Programming (mean = 3.64) and Database

Relationships! Nomalisation (mean =3.42). The remaining five skills were rated

basic to average, for example Client-Server (mean = 2.61).

Since this study is concerned with the value of an lP to improve the competency

of students in all the skills needed to be productive in industry, it is important to

consider the contribution of the lP.

o Students rated the skills as a result of their lP experience to be very good in

only one area, namely Teamwork (mean =4.18). They rated 17 other skills as average

to very good, for example General Programming (mean = 3.79). The remaining four

skills were rated basic to average, for example Specific Business Knowledge (mean =

2.88).

Prima facie it is evident that the contribution of the IP to the level of skills

gained does not differ much from the ET and Classroom experience. This finding

suggests that the IP by itself cannot improve the overall skill competence of the

student. However, it is possible that it can make a greater contribution than evidenced

from this study.
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The shortcomings within the present IP needs to be addressed, recognizing the

level of importance that industry attaches to the various skills.

b 58CTa le 4. ompanson of Students Responses
Class IP ET Composite

Skill Rank Mean Rank Mean Rank Mean Mean
Graphical User 1 4.29 3 3.96 4 3.52 3.92
Interface
Teamwork I Group 2 3.96 I 4.18 I 4.14 4.09
work
General Pro . ,~ 3 3.93 5 3.79 11 3.19 3.64
Modelingl 4 3.85 9 3.52 16 3.12 3.50
Dia
Systems Analysis 5 3.78 10 3.50 6 3.36 3.55
Developing Database 6 3.75 6 3.74 13 3.18 3.56
structure
Systems design 7 3.75 7 3.68 5 3.37 3.60
Written 8 3.70 2 3.96 3 3.85 3.84
Communications
Verbal Communication 9 3.63 4 3.93 2 4.07 3.88
Database Relationships 10 3.60 11 3.48 12 3.19 3.42
I Normalisation
Debul!lon!! I Error Trap 11 3.57 8 3.52 15 3.14 3.41
Data-Access 12 3.57 14 3.29 10 3.21 3.36
Prototvoin!! 13 3.32 12 3.36 17 3.00 3.23
Obiect Oriented 14 3.19 18 3.07 20 2.50 2.92
Feasibility Analvsis 15 3.18 13 3.29 9 3.22 3.23
Business Analvsis 16 2.96 16 3.14 8 3.26 3.12
Business 17 2.96 17 3.11 7 3.29 3.12
Understanding
Project Management 18 2.78 15 3.25 18 3.00 3.01
Client-Server 19 2.69 21 2.69 21 2.44 2.61
Developing systems 30 2.54 20 2.73 19 2.77 2.68
securirv
Specific Bus. 21 2.44 19 2.88 14 3.15 2.82
Knowledge
Network 22 2.00 22 2.15 22 2.26 2.14
Communications

Students' rating on Specific Methodologies and Tools

Table 4.59 indicates that Students' Systems Development Methodologies skills

were at a good to expert level for the Systems Development lifecycle (3.71) and

structured Approach (3.52). These findings indicate that students were familiar with
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all the methodologies and viewed their skill levels as above average skill for all the

Systems Development Methodologies.

(S d )M th d IDT bl 59 Sa e4. Systems eve opment e o 0 OIlY tu ents
Rank Skill 0 I 2 3 4 5 Mean Std

(%) (%) (%) (%) (%) (%) Dev
I Systems 14.30 3.60 7.10 17.90 39.30 17.9 3.71 1.04

Development
Lifecycle

2 Structured 3.60 0.00 10.70 32.10 46.40 7.10 3.52 0.80
Approach

3 Iterative Systems 28.60 0.00 0.00 14.30 32.10 25.00 3.15 0.75
Development

4 Rapid 21.40 3.60 25.00 28.60 7.10 14.30 3.05 1.17
Applications
Development
(RAn)

5 Object Oriented 3.60 3.60 28.60 42.90 17.90 3.60 2.89 0.89
Methodology

6 ProtolYPing 21.40 7.10 25.00 21.40 21.40 3.60 2.86 1.08
7 loint Application 21.40 7.10 21.40 39.30 7.10 3.60 2.73 0.94

Development
(lAD)

8 Whirlpool 60.70 7.10 17.90 0.00 14.30 0.00 2.55 1.22
Method

Table 4.60 indicates that students had good to expert skills in most of the

Analysis and Design techniques (mean> 3.00 < 4.00). The higher levels of skills

were in Data Modeling (mean =3.82) and Process modeling (mean =3.68), Data

Modeling Techniques (mean = 3.82). Technology Modeling Techniques (mean =

1.96) were rated as basic to average.
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T bl 4 60 Anal· d De· T hni (da e YSIS an Sl!(ll ec lques Stu ents)
Rank Skill 0 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
1 Data 0.00 3.60 0.00 25.00 53.60 17.90 3.82 0.86

Modeling
Techniques

2 Process 0.00 3.60 3.60 28.60 50.00 14.30 3.68 0.90
Modeling
Techniques

3 Business 10.70 3.60 14.30 25.00 39.30 7.10 3.36 0.99
Modeling
Techniques

3 Object- 10.70 3.60 7.10 42.90 25.00 10.70 3.36 0.95
Oriented
Techniques

5 Technology 39.30 3.60 14.3 17.90 14.30 10.70 3.24 1.20
Modeling
Techniques

Table 4.61 indicates that that they had developed good to expert levels of skills

in the ER Studio (mean = 3.82) and Systems Architect (mean = 3.40).

T bl 4 61 De· T I (S d )a e Sl!(ll 00 s tu ents
Rank Skill 0 1 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
1 ER 60.70 0.00 3.60 10.70 14.30 10.70 3.82 0.98

Studio
2 System 82.10 0.00 3.60 7.10 3.60 3.60 3.40 1.14

Architect
3 With Class 67.90 3.60 7.10 10.70 7.10 3.60 3.00 1.22
3 RFFLow 78.60 3.60 3.60 7.10 3.60 3.60 3.00 1.41
5 Magic Draw 82.10 7.10 0.00 0.00 10.70 0.00 2.80 1.26
6 Rational Rose 85.70 7.10 0.00 0.00 3.60 3.60 2.75 2.06
7 Microsoft Visio 53.60 14.30 3.60 17.90 3.60 7.10 2.69 1.44
8 Visual UML 64.30 7.10 10.70 10.70 3.60 3.60 2.60 1.26
9 Enterprise 85.70 10.70 0.00 0.00 3.60 0.00 1.75 1.50

Architect

From Table 4.62 students reported that they lacked skills in Web Design Tools

with their ratings being average to good. Their skills for Microsoft Frontpage (mean

=2.67) were average to good.
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T bl 4 62 W b De' T I (S d )a e e SIgn 00 s tu ents
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I Microsoft 50.00 14.30 0.00 17.9 14.30 3.60 2.67 1.50

Frontpage
2 Dreamweaver 60.70 17.90 7.10 0.00 7.10 7.10 2.45 1.69
3 Netscape 60.70 14.30 7.10 7.1 7.10 3.60 2.45 1.44

Composer
4 Visual Interdev 60.70 00 7.10 7.10 7.10 0.00 2.09 1.22

Table 4.63 shows that students skills were expert users in Visual Basic (mean =

4.18) and students had good to expert knowledge in Cobol (mean = 3.80), HTML

(mean = 3.78) and PUSQL (mean = 3.48). The analysis indicates that student were

familiar with all programming languages.

Table 4.63 Pro m Langua es (Students)
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) . (%) (%) (%) (%) Dev.
1 Visual Basic 6 3.60 0.00 0.00 10.70 50.00 35.70 4.18 0.77
2 Cobol 10.70 3.60 3.60 25.00 32.10 25.00 3.80 1.04
3 HTML 3.60 0.00 0.00 39.30 39.30 17.90 3.78 0.75
4 PUSQL 10.70 0.00 3.60 39.30 46.40 0.00 3.48 0.59
5 Java 10.70 3.60 10.70 35.70 35.70 3.60 3.28 0.89
6 C++ 42.90 7.10 10.7 17.90 21.40 0.00 2.94 1.06
7 Delphi 75.00 10.70 0.00 0.00 10.70 3.60 2.86 1.77
8 XML 53.60 3.60 14.30 21.40 3.60 3.60 2.77 1.01
9 Smalltalk 82.10 7.10 3.60 0.00 3.60 3.60 2.60 1.82
10 Visual 67.90 10.70 3.60 7.10 10.70 0.00 2.56 1.33

Basic.net
11 Powerbuilder 85.70 7.10 0.00 0.00 7.10 0.00 2.50 1.73
12 Clarion 71.40 10.70 0.00 10.7 7.10 0.00 2.50 1.31
13 C# 75.00 10.70 3.60 0.00 10.70 0.00 2.43 1.51
14 ASP 50.00 17.90 14.30 10.70 7.10 0.00 2.14 1.10
15 Per! 89.30 7.10 0.00 0.00 3.60 0.00 2.00 1.73
16 PHP 85.70 7.10 0.00 0.00 7.10 0.00 2.50 1.73

Table 4.64 shows that students had Expert knowledge Microsoft Access (mean

= 4.00). For Oracle (mean = 3.67) students reported to have good to expert

knowledge of this platfonn, but lacked understanding of complex areas.
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Table 4 64 Database Platfonns (Students)
Rank Skill 0 I 2 3 4 5 Mean Std.

(%) (%) (%) (%) (%) (%) Dev.
I Microsoft 3.60 0.00 0.00 32.10 32.10 32.10 4.00 0.83

Access
2 Oracle 3.60 0.00 0.00 35.70 57.10 3.60 3.67 0.55
3 Microsoft SQL 57.10 7.10 7.10 25.00 3.60 0.00 2.58 0.90

Server
4 MvSOL 67.90 10.70 7.10 3.60 7.10 3.60 2.55 1.51
5 lngreS 85.70 7.10 0.00 3.60 3.60 0.00 2.50 1.91
6 Cache 7.10 10.70 39.3 39.3 3.6 0.00 2.38 0.75
7 DB2 75.00 14.30 7.10 0.00 3.60 0.00 1.71 1.12
8 lnterBase 89.30 7.10 0.00 3.60 0.00 0.00 1.67 0.75
9 Paradox 89.30 10.70 0.00 0.00 0.00 0.00 1.00 1.00
9 lnformix 89.30 10.70 0.00 0.00 0.00 0.00 1.00 0.00
9 Svbase 89.30 10.70 0.00 0.00 0.00 0.00 1.00 0.00

Table 4.65 shows that students reported their Ganlt chart (mean = 3.00) skills as

good, but lacking complex understanding. Students reported their Critical Path

method (mean = 1.94), Gozinto Chart (mean = 1.80), Function Point Management

(mean = 1.80), Boehm (mean = 1.75) and Product structure models (mean = 1.50) as

basic to average knowledge only.

hn' (S d )Table 4.65 Project Management Tee lques tu ents

Rank Skill 0 I 2 3 4 5 Mean Std.
(%) (%) (%) (%) (%) (%) Dev.

1 Ganlt Chart 10.70 7.10 25.00 28.6 17.9 10.7 3.00 1.54
2 PERT Diagrams 35.70 3.60 17.90 32.1 10.7 0.00 2.78 0.81
3 Project Metrics 71.40 3.60 14.30 0.00 10.70 0.00 2.63 1.19

and Measurement
4 Project 35.70 10.70 14.30 25.00 7.10 7.10 2.63 1.34

Scheduling and
Budgeting

5 Networks 57.10 17.90 14.30 7.10 0.00 3.60 2.00 1.21
Diagram

6 Work Breakdown 64.30 14.30 10.70 7.10 3.6 0.00 2.00 1.05
Structure

7 BANG 89.30 7.10 0.00 0.00 3.60 0.00 2.00 1.73

8 Critical Path 39.30 21.4 25.00 10.7 3.6 0.00 1.94 0.90

9 Gozinto Chart 82.10 14.30 0.00 0.00 0.00 3.60 1.80 179

10 Function Point 82.10 10.70 3.60 0.00 3.60 0.00 1.80 1.30
Measurement

11 Boehm 85.70 10.70 0.00 0.00 3.60 0.00 1.75 1.50

12 Product StrUcture 67.90 14.30 7.10 7.10 3.6 0.00 1.50 1.31
Model
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Methodology Comparison

Table 4.66 ranks the various methodologies and tools used by students and

industry. Amongst Analysis and Design Techniques (ADT), the rankings were

similar. Students indicated that they had good to expert knowledge (means> 3 and <

4) in all Analysis and Design Techniques.

dDe' T hn'T bl 466 An I .a e alysls an Sign ec ,Iques
Industry Student

Techniques Rank Mean Std. Dev. Rank Mean Std. Dev.

Process Modeling Techniques I 4.00 0.63 2 3.68 0.90
Object-Oriented Techniques 2 3.75 1.I6 3 3.36 0.95
Technolo2V Modeling TechniQues 3 3.63 0.74 5 3.24 1.20
Data Modeling TechniQues 4 3.30 0.95 I 3.82 0.86
Business Modeling Techniques 5 2.50 0.76 4 3.36 0.99

Amongst Web Design Tools, Industry ranked Visual Interdev higher than what

students did. There was consensus in the ranking of Microsoft Frontpage as shown in

Table 4.67. Students indicated that their Web Design Tools skills were average to

good.

T bl 4 67 W b D . T Ia e e eSlj(l1 00 S
Industry Student

Rank Mean Std. Dev. Rank Mean Std. Dev.
MS Frontpage I 2.75 1.04 I 2.67 1.50
Visuallnterdev I 2.75 1.71 3 2.09 1.22
Dreamweaver 3 2.00 1.I4 2 2.45 1.69

From Table 4.68 there appears to be a difference in the database platforms with

regards to use in industry and the skill levels of students. Students are mostly skilled

in Microsoft Access (mean = 4.00) and Oracle (mean = 3.67). Both Access and Oracle

are frequently used in industry and many students indicated that they were skilled in

these technologies. The students' MySql (mean =2.55) and Microsoft SQL server

(mean = 2.58) knowledge were above average.
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Table 4 68 Database Platfonns
Industry Student

Tool Rank Mean Std. Dev. Rank Mean Std. Dev.

MvSOL 1 4.33 0.58 4 2.55 1.51
Microsoft SOL Server 2 4.09 1.14 3 2.58 0.90
Oracle 3 4.00 1.00 2 3.67 0.55
DB2 4 3.67 0.58 7 1.71 1.12
Microsoft Access 5 3.31 1.25 1 4.00 0.83

Table 4.69 indicates that Microsoft Visio was mostly used by industry. For this

tool the students perceived their slcill to be above average competency (mean =2.69).

Students were more skilled in ER studio (mean = 3.82), however it is not used widely

in industry (mean = 2.00). Students had above average competency in the three

Design Tools rated as most commonly used in industry.

l469D·TITabe eSlgI1 oos
Industry Student

Tool Rank Mean Std. Dev. Rank Mean Std. Dev.

Microsoft Visio 1 3.33 1.37 8 2.69 1.44
Magic Draw 2 2.50 1.00 6 2.80 1.26
ER Studio 3 2.00 1.41 1 3.82 0.98

The most widely used language used in industry were PUSQL (mean =4.33).

The students' knowledge in this language (mean = 3.48) was rated as good. Students

perceived their competence in most programming languages as being at an above

average to expert level.
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Table 4.70 Pro ing Languages
Industry Student

Tool Rank Mean Std Dev. Rank Mean Std. Dev.

PUSOL I 4.33 \.54 4 3.48 0.59
HTML 2 4.20 L10 3 3.78 0.75
Java 3 4.00 \.41 5 3.28 0.89
C++ 4 4.14 \.21 6 2.94 \.06
XML 5 3.75 0.71 8 2.77 \.01
Cobol 6 3.67 0.58 2 3.80 \.04
ASP 7 3.60 L14 14 2.14 1.10
Visual Basic 6 8 3.27 1.55 I 4.18 0.77
Visual Basic.net 9 3.50 \.00 10 2.56 1.33
Per! 9 3.50 2.12 15 2.00 \.73
PlIP 9 3.50 2.12 IS 2.00 1.73
CII 9 3.50 2.12 13 2.43 1.5 I
Delohi 13 2.00 2.00 7 2.86 1.77

From Table 4.71 it appears that the students skill levels for the Systems

Development LifecycIe (mean: 3.71), Structured (mean: 3.52), Object Oriented

(mean = 2.89) and Joint Application Development (mean = 2.73) methodologies were

all at good to expert levels.

M thod I .Dbl 471 STa e ,ystems eveopment e o Ogles
Industrv Students

Technique Rank Mean Std.Dev. Rank Mean Std. Dev.
Systems Development I 4.50 0.53 I 3.71 1.04
Lifecycle
Structured Acproach 2 4.43 0.77 2 3.52 0.80
Object Oriented Methodology 3 4.13 0.83 5 2.89 0.89
Joint Application Development 4 4.00 1.00 7 2.73 0.94
(lAD)
Iterative Systems Development 5 3.86 0.69 3 3.15 0.75
Protorvoing 6 2.50 0.84 6 2.86 1.08
Rapid Applications 7 2.17 1.33 4 3.05 1.17
Development (RAD)
Whirlpool Method 8 0.00 0.00 8 2.55 1.22

For Project Management Techniques, industry and students rankings were

similar Table 4.71 indicates that students rated their expertise as above avetilge to

good for Project Scheduling and Budgeting (mean: 2.63), Ganrt Charts (mean:
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3.00) and Project Metrics and Measurement (mean =2.63). There was consensus in

. the ranking of the Product Structure model.

Industrv Students
Tool/Methodology Rank Mean Std. Dev. Rank Mean Std. Dev.
Project Scheduling and I 3.42 1.62 3 2.63 1.34
Budl!etinl!
Gantt Chart 2 3.36 1.03 I 3.00 1.15
Project Metricsand 3 3.33 1.51 3 2.63 1.19
Measurement
Wcirk Breakdown Structure 4 3.00 1.31 5 2.00 1.05
PERT Diagrams 4 2.83 1.70 2 2.78 0.8!
Critical Path method 6 2.78 1.09 8 1.94 0.90
Networks Diagram 7 2.40 1.52 5 2.00 1.21
Function Point Measurement 8 2.00 1.41 9 1.80 1.30

Table 4 72 Project Management Techniques

Summary of Tools and Methodologies

Students were skilled in most Software Methodologies and Tools used in

companies. For the Analysis and Design Techniques which industry reported as

important, students reported good to expert knowledge. While industry did not place

much importance to the specific Web Design Tools they used, students reported

average to good knowledge. Students were familiar with all the Database Platforms

industry regarded as important. While industry had placed above average importance

to Microsoft Access, students reported their knowledge to be at an expert level.

Students reported above average competency in all three Design Tools most

commonly used by companies. Students reported skills that were above average to

slightly below expert level in all Programming Languages. For the Systems

Development Methodologies where companies indicated that the Systems

Development Lifecycle and the Structured Approach were vitally important, the

students indicated their skills to be at a good to expert level. Students were familiar

with all Project Management Techniques.
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Chapter Summary

The responses to the Pilot, Student, Academic Staff and Industry questionnaires

were analyzed. The findings suggest that staff do not fully comprehend the

importance rating of specific skill categories for entry-level software developers. The

gap between what staff regards as important and what industry requires of students

was indicated by academic staff rating most skill categories as important. This

mismatch could possibly cause an incorrect subject or skill development emphasis in

courses offered.

The student questionnaire aimed to compare the students' perceptions of skills

gained in each of the three learning experiences they were exposed to during their

academic programme namely, in the classroom, through integrated projects and

industry exposure. From the analysis it was evident that the contribution of the JP

does not differ much from the Experiential Training and Classroom experience,

suggesting that it is possible that they all contribute equally.

The industry questionnaire analysis indicates discrepancies between some of the

skill categories that industry believe are important for entry-level software developers

and the skill rating of students. In the Programming skill category there is mismatch

with the students being less skilled than required by industry.

For Interpersonal skills which industry regarded as important, and Design skills

which industry rated as average, the importance rating of industry and the skill rating

of students are similar. However, the students' written communication skills were

reported to be one of the weakest skills the students possess. Generally the students'

competence across the skill categories were average.
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Analyses on the importance of certain methodologies used with industry, and

. the skill level of students for the various methodologies indicates that many of the

students were skilled in the technologies that are used by most companies.

In the next chapter the study is concluded and includes suggestions for further

research.



SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study, as stated in chapter entitled, Introduction, was to

investigate the effectiveness of using an IF to improve transferability of IT skills to

the workplace. The study was directed at achieving a number of objectives, and

testing several hypotheses namely:

I Identify the critical skills from literature and industry for entry-level software
developers;

2 Determine from the lecturing staffs perspective, which skills they regard as the
critical skills for entry-level software developers;

3 Determine from the students' perspective, whether the IP had equipped them
with skills needed to be effective in the workplace; and

4 From the findings of the study to identifY the components of a potentially
effective IF.

The study reviewed the available literature to support the objectives.

Questionnaires were designed to return a quantitative response. The data were

analyzed using the SPSS software, and the findings were recorded. This chapter

reviews and summarizes the findings relative to each of the objectives listed.

Additionally conclusions drawn from the study are stated that include

recommendations for an effective IP.

Identification of critical skills for Entry-Level Software Developers

There are differences between the skill importance rating of companies and the

skill ratings of students by these companies. From the literature it appears that

85



86

employers regard Programming, Database, Design and Interpersonal skills as

. important when evaluating entry-level software developers (Van Slyke, 1998;

Leitheiser, 1993; Lee et aI., 1995). According to Couger (1995) these results

correspond with the IS '95 curriculum. The findings of the study is supported by the

literature that Programming and Interpersonal skills are the most important skills.

Database and Design were regarded as average to important by industry for entry

level software developers to be productive in industry. Industry reported the students'

competence in Design and Interpersonal skills as above average. They rated their

Programming and Databases skills as basic to average. Evidently, employers are not

satisfied with the level of skills competence of Technikon students. These findings

suggest that the academic institution needs to do more so that students are adequately

equipped with the skills that industry expects.

The hypothesis that employers are satisfied with students' Software

Development skills is therefore rejected.

Lecturers' perspective on critical skills for Entry-level Software Developers

The study revealed that lecturing staff had identified Design, Analysis, Database,

Interpersonal, Project Management, Programming and Data Communication as

important for students to be productive in industry. The mark allocation for projects

and subjects correspond with staffs views of skill importance. However, the grading

allocation for Programming was the highest for both subject (24%) and project mark

(22%) allocations. Industry had only rated Programming and Interpersonal skills as

important. For Database, Design and Analysis they had attached average importance.
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This suggests that while staff are placing equal emphasis on all skill categories, it is

possible that induslIy may require more emphasis on some skills and less on others.

The hypothesis that lecturers are not aware of the induslIy skill requirements of

an enlIy-level Software Developer cannot be rejected.

Students' Perception of the JP as a Learning Experience

The study revealed that from the students' point of view, they had developed

mostly average to very good competency in most (17 of the 22) skills identified, as a

result of the IP. The ratings of the skills derived from the various learning

experiences are similar, suggesting that it is possible that they all contribute equally in

the opinion of the students. Therefore, the IP as a separate learning experience is not

as prominent as anticipated. While the IP is an effective learning experience, it

cannot be relied upon in isolation from other learning strategies. There is a close

relationship between the ratings of the various skills from the various learning

experiences. However, the IP as a separate learning experience cannot improve the

overall competency of the student.

The hypothesis that students who have completed the IP view it as effective

preparation for the workplace cannot be rejected.

Discussion

It is not surprising that where IT courses are being offered independently of

each other, students fail to identify the practical application of concepts that span

across more than one subject (Becker et aI., 1994). Deeper understanding requires an
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integrative approach to tie together the skill categories identified as essential for

students to successfully enter the workplace as productive entry-level software

developers. The theory, practices, and tools learned in the courses should become the

building blocks for an effective lP.

Although students are required to apply theoretical knowledge learnt in the

classroom to practical tasks, they are not applying much of this knowledge to 'real

world'situations. The result oftbis is that the knowledge acquired may be inert,

resulting in students' being incapable of applying it to different situations.

The findings of this research which compared the three learning experiences

from the students' perception, suggest that there is a close relationship between the

ratings of the various skills from the various learning experiences. This implies that

the lP has to be integrated into the course curriculum to obtain the maximum benefit

of such a learning experience. The IP should provide the vehicle to increase the

students' skill competency levels and deep understanding of skills necessary to

become a productive workforce.

Recommendations for an effective IP

The research findings suggest that there is a difference between the skill

importance rating of industry and the skill rating of students. For example,

DebugginglError-Trapping, Data-Access, Teamwork, / Group work, General

Programming, Written Communications and Database Relationships were the skills

which industry regarded as most important for an entry-level software developer.

Contrary to this, the rating of the skills demonstrated by the students during their

period in industry was basic to average.
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From the academic staff perspective, all the skill categories were rated as

above average importance, with seven being rated as important. This result suggest

that staffplace equal emphasis on all skill categories, while it is possible that industry

may require more emphasis on some skills and less on others. Students were skilled

in most methodologies and tools used by industry.

While training students as entry-level programmers, an important

consideration is that they are being trained for life-long learning. The lP should be

designed to focus on those skills which industry regards as essential for entry-level

software developers. This could aid the application and transferability of skills to the

workplace and encourage deeper understanding of concepts which may otherwise be

dormant. It is possible that a well designed IP can narrow the gap between industry

expectations and student performance.

Rather than giving equal attention to all skills, the JP should target those which

are considered most important by industry; namely:

• Debugging / Error Trapping, Data-Access and General Programming in the
Programming skill category;

• Database Relationship / Normalisation in the Database skill category; and

• Teamwork / Groupwork and Written Communications in the Interpersonal skill
category.

Conclusion

Based on the results of the study, there is consensus regarding the categories of

skills essential for entry-level software developers. These results are also aligned

with the IS 2002 curricula specifications.
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The IP as an independent learning experience cannot address all shortcoming 0 f

an academic programme. All three learning experiences have to be improved in order

to achieve the students' optimum skill levels. This reinforces the concept of deep

understanding where students extract meaning and understanding from all learning

experiences (Warburton, 2003; Chapman and Sorge, 1999; Arredondo and Rucinski,

1998; Freeman, 1994). An IP designed and implemented correctly, could provide the

platform for integrating course curricula, in order to produce workers with integrated

disciplinary skills and expertise.

Further Research

The focus of this research has been directed at Peninsula Technikon's IT

students. The findings of this study can be utilized as a guideline for curriculum

design at other institutions. Comparative studies could be conducted at other

education institutions to facilitate the development of skills. Further research on

project assessment is necessary, as real world projects are difficult to assess and

incorrect strategies could result in mark inconsistencies when evaluating these

projects.



APPENDIX A - STUDENT SOFTWARE DEVELOPMENT SKILLS SURVEY

STUDENT QUESTIONNAIRE

This research airm to compare the skills of third year Infonnation Technology students specializing in
Software Development at Peninsula Technikon, against industry requirements for entry-level programmers.

An integrated project implies the culmination of all modules or subjects within a level, into a single
deliverable. The modules of the level are connected through the use ofa project. Srudents are expected to
make the connections among subject areas to complete the project. The project simulates real-world
scenarios.

Please complete the questionnaire as accurately as possible.

The questionnaire comprises of FOUR sections, ALL of which are required to be answered.

Section A. B and C SKILL DEVELOPMENT
These sections consist of a list of skill categories, each of which must be rated according to the rating scale
explained below:

Ratioe Scale 1
Le.-tf . ..

""~' .,.; ." :j "Ellolm2tfoo . , .. ,,~,' ., ,.~ ,
5 1 have develooed excellent skills in this area
4 1 have develooed very l!:ood skills in this area
3 1 have develooed averaee skills in this area
2 I have develooed some basic skills in this area

I I have not develooed anv skill in this area

Section D - METHODOLOGIES I TOOLS
This section consists ofa list of more specific methodologies and techniques, each of which musts be rated
according to the raring scale as explained below.

If a methodology of skill or techniques was not used, plfUt I••v. tb.t answer blank.

Seal 2Ratio. e
Le.-d

.~, '" -...,.' . .~ .,- ~

5 Expert user in all areas and competent to use skill in professional environment
4 Exoert user in some areas with l!:ood overall knowledge

3 Good knowled~e in all areas but lack understandin~of comolex areas

2 Avera~e knowledl!:e in some areas with basic backl!l.Ound

I Basic backwound knowled~eonlv

9\
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SECTION A
According to ratinc scale I, rate the extent that you gained or developed the skill as a result of your attendance in the
Information Tccbaoiogy C:Ollne at Peninsula Tcchaikon.

~~~W'~·cd:,~':,Pc¥#.:,," -;. .~~; ·)(,t;~i,'-; ~5~
, 5...... .... ~ *. ~ ....j,-~~~ ;,~.---. -, 2 3' • •Spec:ilk bei__ kM"ledce

KDowlech'or o(D'Iel::ific areas ofbusincss (c.. .. AceountinlP, Finance. Law, HR)
B-sIMss Uadentaadbt&
Saateft tbiDJrintr:. decisXm-makinI!', undeTstmdin.. ofbusiness .,rincn..1e$
Feulbility Anlysis
Detmnininlf: the fcuWilitv or viabilirv ora~~m (c,O' SWOT or Cost Benefit Analv$is)

Al'IAL\'SIS 5KltJ-'I .,
';0 , , ·:e;i~~

" ',;;. .. 5·",~.j"';· ":,> -'.'
, ....-> " -"~'" ';._, " . • .~._ .:J';.~. - .,- I 2 3 • •

BaiMss Aulysis
Analvsint: business Dftlblems (c..2.. conlCllt, business~)
S)'Iteml Aulysit
Technical ~5CS ofproblc:ms (eft. ProcCSJ modelin", data flow modelin"\

ModdIiDlI DbCnmmiac
Modellint: of dialPT2fllJninlP of an~ tv<:tem's""""'" nrocesscs and data flows

DESIGN SKlUS"" ~,,_.~••~~,.~.~" ,'"p =j "';'
. -., '5"'''' ...

• . ''''''~' '" ~~"" " 7',' - .. .~. ". I Z 3 • •
Graphial User IntmKf: (GUll dcsi:_
Desfv:nine. a-~ica.l user internee I liver with which the tUer intel¥ts
System desiCD
Desiv.n ofcomooncnts or modules thal make UD a SyStem or oro2nffi (e.... s"stems archilCCture)

ProlorypioC
Usinl: Dn)lOfvoes or eumpk orolmJIlS to desitm a cvctem

.PROGRAMMJNCSKlU.Se-':';= ....o~ ;"o{.'~' .. -,' "." , _ SIdIIIb
_ i~;;'t. • ~_c.,; .. ~';;i","¥;'~~"::" ' !W' •.. -. ,,"/4;.~ f·;", ,;: '2:" . . I 1 3 • •

Ce.n.t Proc;nmmi"
General Drommmml: Skill
Object Orie.ted
Pro-lrT2ITUTlm2 with comooncnts. obiects and classes le.... nrnovorties and methods\

Clieat-5t'rnr
ProllT.UlllI\in2 c1ient·server aoolications
Data-Acc",
Conn«tin2 to I manioulatinli! databases from DrDlm1J1lminll Dlatfonn le.... l;{1L ADO,DAO,ROO)

Debullinc I Error TMlppinc
Findinll' and eliminatinll: bUllS-and errors in the OrD2TiUll

DATA8ASE'SKJU.S . . ,. . ' SWU RaiD

..'" .~ .... " .. ~. ,'. ,.:: ., '- . ,', ~~'.- ......._".~.'. " J 2 3 • •
Dt'vdopiJII DaUbUt' Strwbra
Develooinl: database tables. Queries clc
Databuc: Rdatiouhips I Norm.a1izatio_
Deveiooinl: ~lationships bletween tables and reducin2 data redundancY

DATA COMMUNICATION SKlU.S -- . .. -;;:;.::-"- SIdII
. I Z 3 • •

Network CommuDkatioa
SettinlP un and confi2Ul"inv. ~vsical networks
DndopiDC System S«uriry
Protntnminll' and manatr:mt:-svslCm security (e.l:. user access., inte......m.. ~;l'US nroltCtion etc.\

INTERPERSONAL SKlUS SIdII "' ...
,

.
-" . I Z 3 • •

TUIn I Croup work
The abilirv 10 .....ork in a team and communicate with team members

Verbal COnlmuaiutio. Skills
Intemewiu. nC20tiati0o and ~tation skills

Wriuu Commulliutio. SkiDs ~ln I

SYStem docWTltntaDon. incl JalOf"Iinv. on user .......uircments, sYStem desitm, user manuals, he doe.
PROJECT MANAGEMENT SKILLS .•'-> , SIdIlIbtf..

- I Z 3 • 5

ProjKt Ma.aCemu.t ~vc...
Co-ordinatinll &. sc:hedulin~ wort.. manuinll' and bud2eon2 resources, musunn" s m size I risk
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SECTION B
According to rating scale: 1. rate the extent that you gained or developed the skill as a result of engaging iD an
IDttgnted Project.

CENUAUU~~SkD t S -~,~';0 """.~ ":,~..;c, c ~
~"".

' c s... "' ....:. " . :; - .: , .:. , ;;- "

I 2' 3 • •SpH:i1k~ bowledce
~-~;;orsoec:i6careas ofbusinc:ss le.l'_ Accountin., Finance. law, HR)
lIasiaeu Uadentndiaa
Stnktt thinkint:. decisioo-makinl:. 1lDderstand.i.D. ofbusintss nrincinks
Fusibility Aulysis
Iktc:nninirlll the feasibilitv (W viabilitv ohD~~ (C.Il. SWOT or Cost Benefit Analvcis)

ANALYSIS~~~. ..;:~ -;:fr' - ~. """". "-<-p,- S"'R.o ....',":: ,"'..i!, ~C ;;"
,

I 2 3 • •BaiMu AuJ)'1is
Analvsina business nroblcms (C.ll. conlcAl business areas)
Sysk_ Aulysis
Technical analyses ofnroblcms (c.o Process modelino data flow modelin'"

ModdIiDl t DiaCrammiac
Modtllin. ofdia.~irllrof a nrTmn.V1t 5""1..... ·5 SC...... "rucesse5 and data flows

DESIGN SKJ!tS :<-.' :- ~"';''''''- .. s...
~ r- ,- ,

t 2 3 • •
Cnpkinl V1ft' (.(mace (GUI) desica
Desit:nint. a laaPhical USCT interface !liver with which the user interacts

Syuem dniz;D
Oesill:D ofcnmnnnenu or modules that make ,rn a s""tem or nrooram (c.o. s"stems architecture)

Procotypi°l
Usinl nrolO~or cxamn\c Df'02l1lfT\S 10 desi ...... a """tern

PROGRAMMINGSKIUS' '''''''.liff'' '~.' '\::7~:I, 1I.', >;....... _,'f! L, S... R.o ....
- '. - ~ ~--:...u~, " ~ ,~~ ,~,..; ..::~ :-..~.,.-,-;;,:< 1 2 3 • •

GtDfral Procranuni..
General Droarammmli! skill
Object Orie.ted

me: with comoonenls, obiects and classes Cc:.a. orooerties and methods)
CUt.C-Sernr
Pro2Rf11miu client·server aoplications
DaU--AcatI
Connectinll: to I manmulatim;r: databases from nroe>r.>mmin'" nlatronn te.". <:01., AOO,DAO.RDO)
Otbualae' Error Trappiac
Findi;; and eliminaonli!: buo-and errors in me nro,",,-m
DATABASE SKILLS '-<.-' > ',-< '"' ." ..' "

S...
~ <

" I Z 3 • •
DcnlopiDl Database Structures
DeveloPIDlP database lables. Queries ctc
Daub.. RdalioulUps I Nonmliutio.
Deveiopinv relabonshms between ab~ and rcducinl! data redundancv
DATA COMMlJN1CAnON SKlLI5 . , SkBI

I Z 3 • •
Nc","ork Co..muDkatio..
Scmnll. lID and confili!ur1nl" nhv<iL-al nct'to1o'orks
Ondopiac System St-cllrity
Prolll'DTlmiiur: and mana~in~ system SCCur1rv (c.•. user accen, intefl"irv. virus nroteetion ~.)
JNTERPER.SONAL SKILLS S... R.o ....

t 2 3 • •
Team I Group worit
The abilirv w work in a team md conununicate with team members
Verbal Commuakatioa Skills
IntervKwintr nc9:oriation and. oresentation skills
Writtu (ommutlicatioa SkiDs
SYStem documentation, inet rrDOrtin~ on user reauimncnts. cvttem des:j ..... user nunuaa. hel... doe.

PROJECT MANAGEMEl\T SKlLLS , ,. Skill Ibti
t I 2 31' •

Proj«t Muacemnt
Co-ordinacinll & scheduliml: ....orl:. m.:llUPlnl!' and bud~erin2: ~sourc~ m~urinlr ,System size I risk
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SECTION C

According to rating scale 1, rate the extent that you gained or developed the skill as a result of the industry exposure

Specific: bulHU kDowkdCe
KnOWled2C ofmKific areas of business (e.~ Aa:ountim~. Finance, Law, HR)
Bu&iDeSl UBdentpd11tl
Stratelric tbinkinll, decision-malcing, uoderstandin~ of business princip~
Feasibility Aulysb
[)clemtiniDlf the feasibilitv or viabilitv oca nmnn.w s~ttm (C.R. SWOT or Cost Benefit Analvsis)

AIW.~~,J\~~ ;~1~}4Z~~~; ,~i'Y," 'ti~1l3':;;;;:i$' '~~", ,·,,~.• ·r.-;1~:::;::Z;;-:·~;;:;·"'=:'.'r5o-f
BusiDCI' A••lysis
Analvsimt business problems (C.2. context, business areas)
SystcntI A.-lysis
Techn\ca.t malvses of problems (e.~ Process modclinr.. data now I'r\Qlkl\n'l!)
Moddlillll Dba;rammiDC
Modelling of diul'2mminl[ ora orooosed sYStem's SCOPe, Droces§CS and data flows

Graphical Usu IDlerface (GUI) dail;D
Des1lminli!. a Rr.lDhical user interface IIaVC'l" with which the user interacts
SyICcm daren
DesilOl ofcomoonents or modules that make un a system or nrolmlm (e,ll, systems <lrchiteetu~)
Prototypial
Usin2 orolDtvoes or CumDIe Dro2TlUT1S to desiim a SYStem

Skill Rathtll

Geaenl hoznmmilll
General pro~mmin2 skill
Object Oritated
Pro?;rammin~with. compODCnts., objects and classes (e.~ properties and methods)
Cliellt-Server
Prognmmin~ client-server applications
Oat2-Ac:cna
Conn«tin2 to I manipuJatin2 databascs from pro~inR platfonl1 (e.g. SQL ADO,DAO.RDO)

Debuaillcl Error Trappinc
Findin2 and climinatin2 bU2S and errors in the projV'3It1

SIdII RatiDl
I 2 3 4- S

DtveklpiDI Database Struc:tuTU
Develonin2 database tables. aucries cte
D:lubue Rebtioas"ipll NOI":m:aliutioD
DeveloDinl!: relationshills between tables and rcducin2 data mlundancv

SkWR.ti..
I 2 3 4 S

Network CommlU1iuliou
Senin2 UD and confi2urinx physical networks
De"elopiol System Securily .
ProllT'arTlminlf ~d rnanaJCinx system security (e.g. USCT access. intemtv. virus orotection etc.)

INTERPERSONAL SKIU5 ,
Team I Group work
The abilit... to work in a tearn and communicate witl1 team members
Verbal Commuait:atioa Skills
Interviewin\!, nC2otiation and presentation skills

WrtUell Commuaicatioll SkiUs
System documentation, incl. reoortin2 on user requirements. sYstem dc:sim, uscrmanuals. helD doe.

Project l\baal:e~lIr
Co-ordinatin2 & schcdulin2 work, rnanallin2 and bud2wn2 resources. mcasurin2 system size I risk

"

Sldl' ......
I Z 3 .. 5

111 3 4- 5
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SECTION D
According to rating scale 2, specify your skill level for the methodologies I tools used in your course or projects.

(Do Dot include industry exposure). If a methodology or techniques was not used, pluu leut that answer

blank.

SY~D~o,rrtt~~~~I2S;'~~fi~.k;:~:~it;:::~~~l;;_,:·~~~~;-:,l:..~=~L
,'" ,-'-;~~ii",,,.. ,,~j\~'.~cl!;~~~-~.~v--r-",~ l1"~',,;p

Hentfvr Sntems On-doomeat
Jolat ADDlkatlOD Develoomeat JADl
,,",to

Ob'cd Orieated Method
Rapid AppUcalioas devd meat RAD)
Stnltblred Approac:b
SYStems DevdOPIM:at Ur: e1e
WbirtDOOl Method

-~A1I\'SISAND:DESI9""TECHl'l19U~o;;;;";;K~~~,,,,f'"i'~~~~f$I,'?""" ,"",",> -~,~,:~.,~~""~~'~:'¥:""<r",j'1f,'it~:~, ..,,,,,,.±n-,)~:'i!Ii,~.,~,, ",' '" ", ",'
Pro«u ModeUl.c Teduuques
C·.2. Process Diae:mn.. Data Flow Diai!nfT1 (OFD), Activity Diamm •Other
Oata ModeUinc Tecboiqllts
e.2, Entitv RelationshiD Dia2Bll1 (ERDl. etc.
Suiaess ModcUiq Ttcbaiques
C.2. Context Diuram. Other
TecbnololY Modcllnc Tecbniq~s
e.2. Comoonem DialmllIl. Teclmical Environment DiaRBl1\. etc.
Objece-Orieneed eechniques
e.2. Use Case: DialUaIJl. Class Diamm. Sequence DialU3l11. etc.

EaeUDm.e A.~bieece

ERSew:lio
MHieDnw
Microsoft ViJio
Raooul ROM;
RFFlow
SYstem Al'"ehiCed
Visual UMl.
Witb CI.ass
WEB DESIGN TOOLS

• <"-

Dl'"eamwu",cl'"
MlcrosofC FroatDaI!c
NetJc.a Com r
Vis_ll_terDey
PROGRAMMING LANGUAGES , ~,_

, --'i';'jo,,; "":\rt'; ",,;:..;'0
Active: se:ner Paus fASP)

C++
CO
Clarioa
Cohol
OelDhi
E:deosiblc Markup Lan uau XMl.

HTML
Java
PLJSOl.
Perl
PHP
Powcrbuilder
SmaUtalk
Visual Rule 6
Visual Bule.nee
DATABASE. PLATFORMS

DB!

Cacbe
Informis:
Inr:nJ
IneerBue
Microsoft "ecen
Mkrosoft L Srn'er
MvSOL
Oracle

'."c-.....
.'-%3..-4'5

' .. % ~3' ...5

Ra"
l' J ,3 4. 5

Ra"
1 Z. 3 .. 5

s

Ra"
1 r 3 .. 5
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PandO:l I
5vbue I I
PROSECT MANAGEMENT TECHNIQUES : . - Had,

1· Z 3 • •
P.-oI«1 ~lHdull.~ aad BlMll'etht~

Critical 'alii Method
GnUell.,.t
Cozi.'O CJurt
Networks m.. am
PERT DlununsProd., Stncblrlt Modd
Work. Brnkdo". StnKhlre
ProWl Mttria .Dd Me:uutmelll
BANG
_Om
Fuoctio. Poillt l't1usuremeat

Designed by Fain AIIIC. and Dr. Theo C. Haupt, Penmsula Technikon, Xptember 2(0)
Adapted with Pmnission by Elsje Scan, University ofCape Town. August 2002
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APPENDIX B - INDUSTRY LETTER

@ t~~re~
Faculty Research Office - Engineering Faculty

P.O. Box 1906, Bellville, Cape Town, South Africa, 7535
TeI: (021) 959~3716666, Fax: (021) 959-6743

29 January, 2004

Dear Sir I Madam

M.TECH (INFORMATION TECHNOLOGY): FAIZA ALLIE

The Department of Information Technology at Peninsula Technikon is presently conducting research
into issues relative to information systems in various contexts. In fulfillment of the requirements for her
M. Tech (Infonnation Technology) program, Miss Faiza Allie who is a full time lecturer at Peninsula
Technikon is currently conducting empirical research to establish possible differences in systems
development skills gained by students at Peninsula Technikon and industry.

Miss Allie would like to gather information from industry about the skills of the students who
performed experiential training at your company.

The results of this study are part of a major research effort. Should you have any further questions
please feel free to call the project leader, Dr Theo C Haupt on any of the above numbers. Responses
provided will be kept strictly confidential. Research data will be summarized so that the identity of
individual respondents will be concealed. You have our sincere thanks for participating in this valuable

study.

Yours faithfully

Dr. Theo C Haupt
Research Coordinator
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APPENDIX C - INDUSTRY SOFTWARE DEVELOPMENT SKILLS SURVEY

INDUSTRY QUESTIONNAIRE

This research aims to compare the skill of the third year Information Technology students who are
specializing in Software Development at Peninsula Technikon. against industry requirements.

Please complete the questionnaire as accurately as possible.

The questionnaire comprises of four sections. all of which are required to be answered.

Section A and B SKILL DEVELOPMENT
These sections consist of a list of skin categories, each of which should be rated according to the rating scale
explained below:

Ratin. Scale 1
,Level

, - , , . , EmlmatiotL
5 The student has excellent skills in this area
4 The student has Very200d skills in this area

3 The student has averave skills in this area
2 The student has some basic skills in this area
I The student has no skill in this area

2Ibtm9Scale
~ Lev,e1. ' " ,< ' "",. 1";'-:."'. ,'::,~:¥~.:.: -"-'""5: ' FmliDalfon ~~ ",

5 Skill in this area is vitallv imnortant/could not cope without it

4 Skill in this area is imoortant

3 Skill in this area is of averalle imoortance
2 Skill in this area is not verv imnortant

I Skill in this area is not imnortant

Section C METHODOLOGIES I TOOLS
This section consists ofa list of more specific methodologies and techniques, each of which should be rated
according to the rating scale as e;(plained below.

lfa methodology of skill or techniques is not used, please leave tbat answer blank.

Ratin. Scale 3
Importance Level Eynlanation

5 Skill in this area is vitallv imoortant/could not cope without it

4 Skill in this area is i~rtanl

3 Skill in this area is of avera.. imoortance

2 Skill in this area is not verY imnortant

I Skill in this area is not imnortant
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SECTION A
According to ratio. sta'~1, rate the skin of the studeM who was employed for ex.perientia\ training.

Specific bUlliHSI kDowledce
Knowlcdl1'e of <:nrr:ific areas of business (e." Accounting Finance, Law, HR)

BU$inns Undentanding
Saatel1'ic thinkinv, dttision-makinp, understandin... of business Drincitlles

,~d, -f-~~';.y _ ,---'L 1: 3 -. 5
O..,IDeSI Aaalysis
Analvsin~business nrobkms le.". context, business arns)

Systc_ A.alysis
Technical ana]vses ofnroblems (e.O". Process modelino-. data flow modelinl!-)

SIdU Radal

•
System dnilD
Desi~ ofcomoonents or modulc::s lhat make IIn a sv<:tem or" (c.ll:. sYStems architecture)

GCJlcnl P'ro&ramrnlag
General oro~minl! skill
ObjKt Oriuted
Prol!ramminl! with comoonents, obiects and classes (e................ rties and medlods)

CUent-Server
Prolml1Tlmine client-server iloDlications

Oala·Acceu
Conntetin!!' to I manmulatinl! databases from nro,"""mmin.. nlatfonn (C.2. 5OL. AOO,DAO,RDO)

SGllRaliltl
- ,..t' 2 3 .. 5

Oabbue Rdatioasblpl' Normala.stkt.
Dcvc\m;in2 ~lationshin5 between tlbles and fCd\lC\n~data tcdundancv

DATACO~~A.:n~~W~~'{''''''~~ 1;' ; ?~~: ;~:~[),'t,~~,?;.;;; 'i\,;;: )' , ,I_S~~"'; •

Nerwork Comm.aicatloDl
Setting un and confhmrinl! ohvsical networks

Tum I Group work
The abilitv to work in a team and communicate with team mmlbers

Verbal Communication Skills
Interviewing, neootiarion and D~tation skills

- . - Skill Ra
1 3 • 5

Written Communicatioll Skills
System documentation. incl. reoonin ... on user l"Nluirements. system desilln, user maftLL3ls. helD doc.

PROJECT MANAGEMENT SKiLLS

Project M:an:al:;ertM!:nt
Co-ordinatinll: & schedulin" work. mana2inll: and budll:etin2 resowt:e5, measurin2 system size! risk

Skill Ratio
1 213 4 5
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SECTION B
According to rating scale 2, rale the importance of each of the skills for an entry level software developer at
your company.

GENEIlAL BUSINESS SKn:.LS - .;. " ~. <
S'". .~

J 1 3 • 5
~cific b.uiDns kaowled&e
Knowledge ofs~iflC ~rns ofbusincss (e.~. Aa:ounrinl!. Finance, Law, HR)
BYSiMSI U..sentaetdiltl
SttalC9tc: thinltino, dtcision-makinY, undeTstandin.l: of business crinciole:s
Feasibility Aa.alyl;is
Iktttminin. the f~ibilirv or viabilirv ofa proposed SYStem (c.• SWOT Of Cost Benefit AnalYSis)

~~SI'~J ~-:;'f~· .' - ·,·l;'.t4~f~~ ,-; ,.,;~¥J?~~,'
~_R ....

~J."~_. ..... .,. .. "" - ~ • ..;:'-'\<: - I' 1 3 • 5
B....... AuJym
AmJ:vsmll: busines:s ........1cms1c.... cmtexl, business areas)

Systnll Aaalysis
Tcchniai ~"..h.5C:S ofnroblems (e.. ... Process modclinL data fkIw modelin2)

Modell.dC I DiacnlllGl.iac;
Modellio2 of dia..nmmin.. of an~ SYStem's scooe. Droccsses and data flows

DES!C'" SKILLS ~'""" '~P""~iL· -. .,! . - ~ 0;;0.. ".,,-~ ,";'.. SIdD R.....
-" "::::'}~ '" ~-'-::..-

-, ., '. .~ 1I 3 • 5
Graplaial Vser Interface (GUI) desiCD.
Oesi"miDIl a ITolDhical user interface llaver with which the u.scr interacts
Sysu:m dale_ .
Ocsill'1l of comooncnts or modules that make lID a sYStem OrDl'OllI'llm (C.2. svstcms architecture)

Prolotypiac
Usinl1 ~~lotvoes or examftle "re...."rn to desi211 a svstcm

PROGRAMMING SKILLS '.c '" " SkID btf
,,' . '''. '. '. , , ,

1 1 3 4. 5

General Procnmndor;
Gene~1 nro"~mminll'skill
Obj«t Oriented
Prol!ramminl! wilh comooncnts, obiects and classes (e.ll. oroperties and methods)

Clleat·Stnu
Proornmminlr clienl·server ~ ..nlications

Data-Attnt
Connectinl! to' maniDulatinl! dalllbases from orolU3JJlll1inll: olatfonn (c.2. ~L, AOO,DAO,RDO)

Deb-uilll' Error Tr20ppiar;
Findincr and eliminatinil' ~8-and errors in the prouam

DATABASESKIUS .. ~-;~~' . ,.' , S"'Ra...
, .' ,

:,,,: ." '"
,

1 1 3 • 5

DenlopiDI Database ScrllCfllta
Dev;~in;database tables, "uer10 etc
DatabaM' RdaticHuhipl J Nonnalintioa
lkveloninlr relabonsh~between tablc:5 and reduciDV: data redun<bncv

DATACOMMUN~TlOl'lS~H~. 'c. ~~". ,..;~. ,.c', .~
, SkID, , .;.' ".'£ .,c. ; r 1 3 • 5

Nerworil COIlUDIIDlutio:"..I.vc;
SettUllI!: lID and conficrurinlr 1 ica! netWorks

Oevelopiol System Security
inl! and nunaflnll'WStm'l securitv (C.L user access. intemtv, virus nrotterion etc.)

INTERnRSONAL SKlU.S SIdII Ra.... . 1 1 3 4 5

Tum JCroup ",ork
The ability to work in a team and communicate with team mmlben:

VubaJ Commuoicalloa Sltills
Intervlcwinll.. nccrotiation and oresentalion skills

WriUCD CommuniuoolI Skills eln
SvSlC1Tl documeDution. incl mxlrtinll. on user mluiremcnts, svsten\ desill;l1, user manuals. he doe.

PROJECT MA!'iAGEMENT sKILLS S"'R
I I 1 3 4 5

Proj«t ~hnaCemeDI . . 'nlr !ovs' . .
Co-ordinatincr &. schedulin" work, manatrinlr and bud"etmll resources. measunn !o stem SIZe I risk
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SECTIONC
According to rating scale 3, rate the importance afthe methodologies I tools in comparison to use in your

company_ If a methodology of skill or techniques is not used, please Inve tbat answer blaok.

SYsrEMS DEVELOPMfNI'MEJIIODOLOGIIS' ,~_: ,. .:C...",~. ;~,..,' "'"~c. --'C-- ~.,,- . - . "..,."., ,; I 1 3 • ••Iteradn SYlte~Dndoomut
Joi.tA atiotl DeveloalllOt {JAD)......
Ob'eet OrieDled MetMd
IUpldA tiGas dent ....,
Stnctund Approac:1I
Svstrrra Dcvelopmeal Ufecyc:k
WbirlDOOI Method
ANALYS1S AND DESIGN TECHNIQUES . , ,. Ra

" 1 1 3 • •
Process Moddliac Tecluliqua
c.•. Process Diuram. Data Row Diumn (OFD). Activity Diaxram .. Other
Oata Mode:lIUt& Ted.•iqlln
._ •. EntiIV"b~ DU".,. (ERD~ otc.
BDi.Deu ModdliDI Tecllluqaes
r.L Context Diau:un. Other
Tecb-ololY Modeliac Tedlaiqlln
e.•. Comoonenl Diarnm. Technical Environment Diunm.. etc.
ObjKt-Orie.ted ledlluqua
c.•. Use Case Dialmffi. Class Dialtfml. Sequence Diafiaffi, etc.

DESJGN~ .•-;.,./ - '·;J:tt v • ,,,,' I: ·:'.,f'·fifi· . . ... Had.
"~. ~"':' ·.......-:tr 0':'7'" .....~ - . 1 1 3 • •

Ealerorist ArcbitKt
ERStudlo
Ma ie Draw
Mkrosoft Visio
Ratio••l Row
RFFlow
System Arcbite:d
Vlsu2l1 UMl
Wltb Clau
WEB DESIGN TOOLS

'-
Rad

1 1 3 • •
Orumwuver
Microsoft FrODID2!.e
NrtJc2lpe Com "VhU1lIDlerOn
PROGllAMMlNG LANGl!AGES , ': l;~r --, -~:: ....<.~".4fr..~: ,0"~:;: ~{,:f- ,.. .~;~ 1 1 3 • •
Actin Sft'YU hns {ASP)

C
CO
ClarioD
C....
DflDbi
EXleasibie M2Irku l2lllu.u:e XJ.\IL}

HTML
Jon
PUSQl
P,,'
PHP
Powerbuilder

Sm2l1112llk
Vitu2l1 Bute 6
Vbu2l1 B2ISK.Drt
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.{l~~~~:!l1!IlM!l~'5,si~~#{~..,~~~",~n~.~ii';t!k'i1',:i.·-..'..'0.:.•.. 'i',.·..,'~0<- ~ ,c
_,?'':: .:'<-~!t.i;g~~ ..~ _,,-_!J:~rv_.:: " :t(¥--:-~£~7-A"i'c:~"~~"':-~",~~~-~·,,~~~~~~~~ J ·3 ,4, 5D81 ~.,., c..~_. # ',' ,_.

Cache
l.romUs
ID~ra

IDterRase
Microsoft A«eu
Microsoft L Server
M L
Oracle:
Paradox
Svbase

PR~~:~?~E~~~\~U~ ~1~;~: ,~~r,,\"'";,.;- ",'<Z;,,,,-, .. t\IbJ ~,. 5

Pro"KC Sc:bedWi-;;;-sad BudttctiDI!
Critial Path Method
GannCbart
GODDeo Chart
Networkl Dian-am
P[RT Oia.nms
Produd Struchtre Mood
Won. BreakdowD StnKutTe
Pro"Kt Metria aad MUJlunmrnt

BANG
Boebm
FUDdloD Poiat MeullrcrntnC

SECTIOND

Please complete the appropriate box by writing your response or marking with x.

Type of Company

Description of
work perfonned by
student

Designed by Faiza Al1ie. and Dr. Theo C. Haupt, Peninsula Tedmikon, September 2003
Adapted with Permission by Elsje Scon. University of Cape Town, August 2002
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INFORMAnON TECHNOLOGY INTEGRATED PROJECT QUESTIONNAIRE
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@)
------------------------

Please study the definition of an integrated project carefully before answering !!lthe questions by
marking your selection with an X as applicable

An integrated project is onc that requires a student to work on different aspects of a single project
involving more than one course or subject offering across a single level of study

1. Indicate which of the following streams are offered by your institution:

4
ear year

2. Does your institution have a separate Department of Information Technology or
similar department?

3. Is a first year exit level certificate offered?

4. Are your students expected to undergo a period of in-service training or
experiential learning during their academic program?

5. If so, indicate when this occurs in their academic program and for how long

2nd year 3 year
yeare
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6. Who is largely responsible for placing the student with an employer for this
period?

7. Indicate in the table below in which subjects students are required to complete
a project

Subie<:! 1 Subject 2 Subiect 3 Suble<:! 4 Sublect 5 Subiect 6
Level I
Level 2
Level 3 .

1.eVe14

8. Are your students expected to complete an integrated project dUring their
academic program?

9. If so, indicate in the table below which subjects are involved and at what level
of study

Subject I Subiect 2 Subiect3 Subiect4 Subject 5 Subje<:t 6

Level I
Level~ ~

,!.eveD
Leve14

Before responding to the following statements that relate to your experience as a lecturer in the
National Diploma of Infonnation Technology (or similar), read them carefully and mark your response
in the relevant box with an X

(SA-Strongly Agree, A=Agree, N = neitber agree nor disagree, D=Disagree, SD=Strongly

Disagree)

SA A N D SD

l- f believe that our final year students are adequately
prepared for industry

2. I believe that Industry is satisfied with the quality of
our final year studentS

3. I believe we have a good working relationship between
our deoartment and industrY

4. I believe we are adequately preparing our students for

industrY
5. I believe that our students would be productive in

industrY after their first year of study

6. We have an active advisory board in the denartrnent

7. Our advisory board consists of more than 4 companies

8. Our advisory board meets reeularly
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10. How important on a scale of 1 to 5 (1=not important at all; 5 = very important),
do you regard the following attributes for a student to be productive in industry?

I 2 3 4 5
Technical abilities such as programming, database
knowledge, networking etc.
Logic
Teamwork
Communication skills
Proiect planning
Interpretation of data

11. Specify any other skills you consider important for students to become
productive in industry

12. Specify any method employed by your department in order to ensure students
are able to meet the needs of industry

Name Technikon

Conlacl No Email address

Thank you for your participation and contributing to the improvement of cooperative IT education in
South Africa
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APPENDIX E - STAFF LETIER

Dear Colleagues

The Department of Information Technology at Peninsula Technikon is presently conducting
research into issues relative to Information Technology in various contexts. In partial
fulfillment of the requirements for my M. Tech (Information Technology) program, I need to
collect data relative to the course that you currently offer.

I have attached a questionnaire that I will use for this purpose when I call you by telephone
in the next few days.

Your responses to the questions will be treated with the strictest confidence. All data will be
summarized so that your identity will remain concealed.

Your partidpation is important for the success of this project.
Should you for any reason wish not to partidpate, please inform me.

Thanks
Faiza Allie
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APPENDIX F - STAFF QUESTIONNAIRE

Please answer~ the questions

t. Are your students expected to complete a project during their academic program?

2. If YES, indicate the subjects at each level where students are expected to perform
projects.

3. Read the following statements that relate to your experience as a lecturer in the
National Diploma of Information Technology (or similar), and mark your response with
an ~ in the relevant box.

TA ~ TotaUy Agree, SA ~ Slightly Agree, A = Agree, D ~ Disagree, SD ~ Slightly
Disagree, TD ~ Totally Disagree.

:.;rA' 'SAq> ;"A';'~'i: D·., SD 1'1)

I Subiects should be self contained

2 Projects better eouio students for the workolace

3 Subjects should be taught on an integrated basis

4 Theoretical subjects are able to expose students to
workplace exoeriences

5 Topics that are not part of the outcomes of a subject,
should be included in oroiects

6 Projects caenot adequately simulate the work
environment

4. How Important, on a scale of I to 5, do you regard the followlOg attributes for a student
to be productive in industry?

1 == Dot important at all; 2:= unimportant; J = average importance; 4 == important; 5 ==

very important

Skill CatOl!ory - 1 2 3 4 5

General Business skills
Analysis skills
Design skills
programming skills

Database skills
Data communication skills

Interpersonal skills
Projecl management skills



108

S. Which of the foHowing skiJJs is an exit level outcome in the course you are teaching?

General Business skills
Anal is skills
Desi skills
Pro min skills
Database skills
Data communication skjJJs
Inte naI skills
Project management skills

6. What percentage of the rotaJ marks (100%) for a subject is allocated to each ofrhe
categories? Ifnot evaluated, indicate by means ofa zero (0).

SIdD.Cai<liioiy..."C~~1'~:'''''~j'~.~~··.!. '.- ~%:::.-~~

General Business skills
Analysis skills
DesillJl skills
ProsuamminR skills
Database skills
Data communication skills
Interoersonal skills
Project management skills

7. Which of the following do you expect your students to master when you have
completed offering your subject?

SkID Cat...oiY·~<!£"~"'--'~:c:,,=.~.: ~"..., "? ""'b . OX"'..
General Business skills
Analysis skills
Design skills
Prosuamming skills
Database skills
Data communication skills
Interpersonal skills
Project mana2emenI ski1ls

Thank you for your participation and contributing to the improvement of IT education in South Africa.
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