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The multimedia and screen-based graphics industries have expanded rapidly over the past few
years. This paper describes the development of a novel programme at Glasgow Caledonian Univer-
sity which attempts to create a degree that integrates engineering and graphical skills to meet the
demands of the expanding marketplace. The paper describes the approach that was taken to the
development of this programme and the problems that had to be dealt with. In particular it addresses
the issue of integrating students who have studied graphical design courses for two years on an
outcome driven Higher National Diploma (HND) into an engineering department which is syllabus
driven. While the paper describes the issues in the context of a particular programme, this is used as
an exemplar to illustrate issues that are of relevance to any programme that intends to involve
students from arts backgrounds in an engineering environment.

INTRODUCTION

The emergence of the multimedia and digital graphics
industries over the past few years has led to a prolif-
eration of new programmes which attempt to address
the need for formal education in this rapidly expand-
ing area. At Glasgow Caledonian University the De-
partment of Engineering has been at the forefront of
this process and has developed several programmes
which attempt to provide a valid educational experi-
ence for the student. These programmes take a vari-
ety of forms and it is the intention of this paper to
describe the development of a particular programme
called Applied Graphics Technology with Multimedia.
The development of this programme raised several
important issues as it integrates graphical design with
technical understanding of multimedia systems to pro-
duce graduates that have a mix of skills that meet
marketplace demand. The key issue that was raised
was how to provide a valid learning experience for
students who may have had no contact with technical
issues and are purely used to working in an arts-based
environment. In addressing this, the Department made
a significant shift in its teaching strategy.

It is only in recent years that Applied Graphics Tech-
nology and Multimedia Technology programmes have
become available in Further Education (FE) and
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Higher Education (HE) centres in the United King-
dom. This late development is largely symptomatic of
the recent development of the industry.

It is now being recognised that with the rate of
change and complexity of the technology which un-
derpins multimedia, an academic background is ad-
vantageous to ensure that developers can understand
and thus use new and emerging technologies to their
full potential.

BACKGROUND TO THE INSTITUTIONS

The programme is a collaborative effort between the
Department of Engineering as Glasgow Caledonian
University (GCU) and the Faculty of Visual Commu-
nication at Glasgow College of Building and Printing
(GCBP). Both centres have a long established tradi-
tion of delivery and design of programmes with a strong
vocational emphasis. GCBP has been delivering vari-
ous applied graphics, media and technology pro-
grammes since its inception, and has been focusing
on emerging and integrated media with applied graph-
ics for some ten years both at Higher National Cer-
tificate and Higher National Diploma level.

The Department of Engineering has been develop-
ing and running programmes in this area for several
years. The third year BSc programme in Multimedia
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Technology has been provided since September 1996.
In June 1998 the Department received approval to run
an honours year and the programme is now a full 2+2
(ie the first two years are completed at a local FE col-
lege and the University provides the further two years
for the unclassified and honours degree). The pro-
gramme has also recently received full and uncondi-
tional accreditation from the Institution of Incorporated
Engineers (IIE). The Department has a strong com-
mitment to active research, publications and consultancy
in this area, which was deemed satisfactory to fully
support the new honours year. The first 4th year intake
started in September 1998. Similarly, the BSc in Ap-
plied Graphic Technology with Multimedia has run since
September 1997 and the BA Honours programme in
Integrated Product Design started in September 1998.

BACKGROUND TO THE INDUSTRY

The development of the multimedia and digital visuali-
sation industry within Britain has changed dramatically
over the past few years from the initial growth of start-
up companies dealing in the production of CD-ROM
and kiosk installations to the development and estab-
lishment of network multimedia content. The Internet
adoption and growth, coupled with technological im-
provements, have influenced the delivery patterns of
interactive media and the application of the same. Al-
though home PC ownership within the UK and Europe
is still low by comparison with the United States, the
latter half of 1998 saw the recognition by advertising
and marketing bodies that there was sufficient Internet
access levels to justify offering clients this type of me-
dium as a sales strategy. The edutainment CD-ROM
market has always been limited to the nature of PC
home ownership and remains at present a relatively
moderate growth area. However the demand for inter-
active content creation has been fuelled by both the
growth in web production houses, and the arrival of
digital broadcasting and interactive television. It is pre-
dicted that interactive advertising within the new me-
dium of digital television will see arise in the European
market from $50 million to $4.25 billion by 2002 [1].
On-line shopping, training, education and games
sales will earn $5.3 billion in 2002, the largest sector
being on-line shopping which earned revenue of $108
million in 1997, predicted to rise to $5.1 billion by 2002.
The European Internet market generated $2.2 billion
in 1998. One in three European households is antici-
pated to have Internet access by 2003 [1]. The links
between multimedia interactivity and digital product
visualisation will be strengthened within the areas of
on-line sales and marketing. This includes, at present,
interactive video manipulation and three-dimensional

representations via technologies such as QuickTime
VR from Apple computing.

THE DEVELOPMENT PROCESS

The degree evolved from discussions between staff
at GCU and GCBP. From the earliest stages of the
development process it was important to ensure that
a coherent philosophy for the programme was in place
so that as the structure and content of the programme
evolved the work was directed to a common end.

Given that the students have normally gained an
HND in Graphic Design, Illustration or Visual Infor-
mation Design and Illustration at GCBP with the rel-
evant practical and design skills, the fundamental phi-
losophy of the BSc was stated as follows:

e To extend and further develop students’ existing
knowledge base and skills.

e To change the emphasis in student skills from use
of multimedia tools to understanding of the funda-
mental principles that underpin these tools and to
enhance design and development skills.

e To equip students with the academic and transfer-
rable skills to support the continual learning required
in the rapidly changing applied graphics and multi-
media environment.

Based on these core philosophical elements the de-
velopment team then identified a set of aims and ob-
jectives that would support the integrated design and
engineering nature of the programme.

Alms

e To provide an appropriate learning environment
which will equip students with the necessary skills
to function effectively in a development team within
the applied graphics and multimedia development
industry.

e To provide students with the technical skills to
specify, design, develop and implement applied
graphical multimedia systems.

e To develop a sound understanding of the theoreti-
cal concepts supporting applied graphics technol-
ogy and multimedia systems in the areas of soft-
ware development, underlying technologies, com-
munication networks and user interfaces

Objectives
e To introduce the basic principles of software de-

velopment within the Software Engineering para-
digm and develop the ability of students to apply
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these principles in the design, implementation, test-
ing and documentation of software.

e To provide students with experience of program-
ming using a visual programming environment, the
ability to use the structural features of a visual pro-
gramming language and to work as part of a project
team to develop an application from initial concept
to final product.

e To equip students with the necessary skills to un-
derstand the operation of modern communication
networks, and to critically assess the suitability of
such networks for the transport of multimedia in-
formation.

e To provide students with a detailed understanding
and the ability to apply knowledge of graphical de-
sign and sequential imagery development with re-
spect to the construction of interactive multimedia
presentation software.

e To provide students with an understanding of the
operation of multimedia subsystems, and the man-
ner in which the performance of these subsystems
affects the operation of the system as a whole.

e To provide students with the opportunity to prac-
tise the skills developed in support of the theoreti-
cal aspects of the programme to a professional
standard.

e To provide opportunities for integration of skills
through project work.
e To develop a range of transferable skills.

e To provide opportunities to develop social and com-
munication skills through teamwork.

In designing the programme curriculum, the Pro-
gramme Development Team recognised two factors:

e the need to extend students’ capabilities in the area
of multimedia technology; and

e the importance of maintaining a link with previous
studies at HND level.

Entry to the programme is normally restricted to
those from the named HND awards at GCBP. This
has enabled the Programme Development Team to
focus its attention on the requirements of students from
the following specific programmes:

e HND Graphic Design
e HND Illustration
e HND Visual Information: Design and Illustration

The third year of the BSc is designed to extend the
knowledge and expand the range of skills that the stu-
dents have gained through the recommended selec-

tion of units from the HNDs.

With this background the Programme Development
Team identified and designed five taught modules and
a group project. The taught modules are:

e Visual Software Development 1 (Department of
Engineering, GCU)

e Graphic Design 1 (Faculty of Visual Communica-
tion, GCBP)

e Sequential Imagery Development (Faculty of Visual
Communication, GCBP)

e Multimedia Technology (Department of Engineer-
ing, GCU)

e Communication Networks (Department of Engi-
neering, GCU)

The fundamental aim of each of these modules is to
provide students with a body of knowledge and the ability
to apply this knowledge to a specific subject area. The
assessment for each of the taught modules is split into
two parts. The final examination provides a vehicle for
testing students’ ability to analyse a problem, recall
appropriate information, and apply the necessary theo-
rems and techniques to produce a solution. The
coursework focuses on their ability to extract relevant
information from practical work, lecture material and
published sources, and relate this to a given application
area. Overall assessment weighting varies between
individual modules depending on the aims of the mod-
ule and the teaching strategy adopted.

Graphic Design 1

This module introduces the theory and the practical
application of screen-based design principles associ-
ated with image choice and manipulation, typographic
selection and colour choice. At the end of this module
students should be able to understand the technical
constraints associated with the application of images,
type and colour to the screen and to create solutions
for short screen-based presentations.

Assessment weighting is 70% coursework, 30%
examination.

Visual Software Development

This module provides students with experience of pro-
gramming using a visual programming environment.
At the end of this module they should be able to use
the structural features of a visual programming lan-
guage and work as part of a project team to develop
an application from initial concept to final product.

Assessment weighting is 70% coursework, 30%
examination.
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Communications and the Internet

The aim of this module is to equip students with the
necessary skills to understand the operation of mod-
ern communications networks, and to critically assess
the suitability of such networks for the transport of
multimedia information. Emphasis is given to the ac-
quisition of specialist skills in the evaluation of hard-
ware and software issues raised by the increased use
and expectations created by the Internet.

Assessment weighting is 30% coursework, 70%
final examination.

Sequential Imagery Development

This module introduces the basic principles involved in
conceptualising and creating 2D/3D animated sequences
and applying the methods used for creating navigation
and interactivity within multimedia productions.

Assessment weighting is 70% coursework, 30%
examination.

Multimedia Technology

The aim of this module is to provide students with an
understanding of the operation of multimedia subsys-
tems, and the manner in which the performance of
these subsystems affects the operation of the system
as a whole.

Assessment weighting is 30% coursework, 70%
final examination.

Project

This module develops and integrates the technical and
managerial skills gained from other units. The project
consists of elements of planning, resource management,
design, analysis, specification, implementation, valida-
tion (testing), group working and communication.
Lectures will be used at the start of the module in
order to inform students of their role in the project, to
outline good project management practice and to de-
scribe the format of the final report and oral presenta-
tion. The main point of contact with the staff from
that point onward is the regular series of project meet-
ings which students conduct with their supervisor. As
the project is concerned with the ability of students to
design and develop a product as part of a group, while
exhibiting management and interpersonal skills, the
project will use continuous assessment exclusively.
The supervision workload was split 50/50 between
GCBP and GCU staff to ensure that both the project
management and graphical skills are supported and
assessed properly. Assessment is 100% coursework.

THE EDUCATIONAL MODELS AT THE
TWO INSTITUTIONS

The key area where the two institutions differ is in the
educational paradigms that they each follow. GCBP
follows the outcome driven model, whereas GCU fol-
lows a syllabus driven model with a significant propor-
tion of the assessment based on end of module exami-
nations. It is not the function of this paper to compare
the relative virtues of these two methods critically, but
to illustrate the approach taken to reconcile the differ-
ences and to easing the transition between the models.
Clearly one of the first problems that any cross institu-
tional degree has to deal with is that of the assessment
model to be followed. In the case of this particular ex-
ample, the decision was imposed due to the fact that
the degree is awarded by GCU and thus all regulations
and standards would be those that applied to a normal
in-house degree developed at GCU [2].

The culture clash: engineering and the arts

The challenge for this programme was to take stu-
dents who have significant existing graphical skills and
continue to support and develop these skills while in-
troducing the engineering concepts that support multi-
media development. The issues raised were:

e The lack of mathematical skills in the students.
e The perception of engineering as a dry, boring topic.

e Convincing students of the necessity of having en-
gineering content in the programme.

e The change in working styles between the further
education institution that the students had come from
and the higher education institution they were now
attending.

e The need for specialist graphical design skills to
support certain modules.

e The perception by some members of staff that this
subject was not proper engineering.

e The need to integrate the students into the Depart-
ment.

e The difference in working practices between tra-
ditional engineering classes and graphics students
(the lab vs studio approach).

The solutions that were developed are described
in the following sections.

The lack of mathematical skills

Many of the students who joined the programme had
not done maths since leaving school. As such they
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were understandably concerned about their ability to
deal with the more technical modules in the programme.
Similarly the staff were concerned about how to con-
vey technical issues to non-technical students. A vari-
ety of techniques were tried, with varying levels of
success. The first thing that had to be realised was
that the students worked with technology on a daily
basis and were in no way technophobic. As a result of
this the challenge was to catch their interest and to
make technical issues relevant to their core concerns
of becoming better graphical artists. This was facili-
tated by the structure of the programme as the devel-
opment team had created a set of modules which dealt
with technical issues of relevance to modern graphi-
cal designers. It would still have been possible to bury
the students under a sea of often unnecessary math-
ematics, so an attempt was made to ensure that when
mathematical concepts were introduced they were
always placed in a context. For example, file size and
data transfer rate calculations were put in the context
of designing Web pages for rapid download.

Students were also provided with a considerable
number of worked examples and tutorial work as well
as introductory lectures which explained the impor-
tance and relevance of the mathematical concepts that
were going to be used.

Lab work was used to reinforce lecture content and
often tied directly to the taught material so that, for ex-
ample, sampling and quantisation was taught in parallel
with a series of audio and video capture labs which
allowed students to relate their real world experiences
to the theory being presented in the lectures.

The perception of engineering as a dry and
boring subject

To be honest this is not a problem unique to this pro-
gramme or indeed this institution. Too often, engi-
neering is presented as a dull topic which has no
space for imagination or creativity. In reality this is
not the case. The challenge was how to get this
across to the students. The techniques applied var-
ied from modifying the presentation style of the notes
so as to make them more visually stimulating and in
some ways closer to magazine articles than the stand-
ard lecture notes, to use of multimedia within the
lectures and labs to bring home concepts in an inter-
esting and informative manner.

Convincing the students of the need to have
engineering content in the programme

To the surprise of the staff involved this was not the
major stumbling block that they had expected. While

individual students would question why they were get-
ting topic X instead of topic Y, the vast majority un-
derstood the reasoning behind the structure of the pro-
gramme and the relevance of the individual modules.
The reason for this is that the students were all in-
formed of the content of the programme before join-
ing and as such accepted and indeed actively chose to
attend a programme with technical content. The con-
tinual emphasis on the relevance of the technical con-
tent also assisted as it meant that the students could
see why they were studying the topics. Their own
practical experience of technical issues affecting their
ability to create their graphical work meant that they
had a vested interest in understanding the technical
issues that affected the tools that they were working
with. The fact that the pass rates for the technical
subjects did not differ significantly from the arts bi-
ased ones indicates that the students were able to
grasp the material presented.

The change in working styles between the
further education institution that the students
had come from and the higher education
institution they were now attending

The Department has developed several programmes
that take students from further education and integrate
them with great success into higher education. The
general issues were covered in a previous paper where
it was shown that by careful planning the transition for
the students could be made relatively seamless [1]. The
development of the Applied Graphics programme how-
ever brought some new problems as the students did
not have a technical background and were not used to
working in an engineering environment.

In the case of this programme however, there were
additional problems in the relative lack of numeracy
and technical awareness of the students. The prob-
lem was addressed by the use of bridging classes which
helped the students to make the transition to numeri-
cal work and reinforced the context in which the nu-
merical work was done. In addition the staff on the
programme made themselves informal points of con-
tact and thus identified problems early on. The staff
involved were a major factor as well. An interest and
enthusiasm for subjects outside of engineering (par-
ticularly in the visual arts) and a relaxed way of work-
ing with students meant that it was easier for the stu-
dents to communicate with the staff.

The need for specialist graphical design skills
within the Department

The Department recognised that there would be ele-
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ments of the programme where the use of engineer-
ing staff would not be appropriate. These elements
were the two graphics modules and the final project.
Unlike the model followed in the music technology
programme, where an external institution was used
for specialist teaching, it was decided to equip a new
laboratory with graphics workstations and to subcon-
tract staff from GCBP [2]. These staff were used to
teach the two graphics modules and to act as joint
supervisors with engineering staff on the project mod-
ule. This brought two main advantages. The staff from
GCBP were able to teach the graphical subjects to a
high level while keeping the students within the GCU
campus. This reinforced the concept of this being an
integrated programme in that the students were not
leaving the campus to study the arts subjects and re-
turning only to do the engineering subjects.

The fact that most of the students on the programme
had previously known the lecturers at GCBP from their
first two years of study meant that the feeling of dis-
location was reduced when they made their move to
GCU.

The perception by some members of staff that
this subject was not proper engineering

The core of this problem is in the definition of engi-
neering. Certainly, if the perception of engineering is
the application of mathematical techniques to the so-
lution of real word problems, then the programme is
not engineering. Alternatively, if the view is taken that
engineering is the application of design skills to the
solution of a real world problem, then this programme
can be seen to fit into that definition. This is an argu-
ment that exists across the engineering discipline and
can be exemplified by the argument as to whether
software engineering is an engineering discipline or
not. The view of the author is that this programme is
not traditional engineering but that the overall content
and structure of the programme instils a range of skills
in the student that match those that would be expected
from a more traditional engineering programme.

The need to integrate the students into the
Department

To some extent we are still working on this problem.
It is the nature of almost any programme of study that
the students on that programme tend to remain within
their own peer group, to the extent that there can some-
times be very little interaction even between students
in different years of the same programme. The tech-
niques we have used to address it have included the
usual cheese and wine type of gatherings as well as

open invitations to events. These have not really
achieved their aim and so we are now attempting to
force some interaction by looking at methods which
will involve the students in elements of other pro-
grammes as graphic designers who are given a brief
as part of another programme’s project activity. This
idea is still being developed and has many potential
flaws but could bring useful experience to the stu-
dents on both programmes.

The difference in working practices between
traditional engineering classes and graphics
students (the lab vs studio approach)

The approach to practical time on engineering pro-
grammes tends to be based around limited access to
lab space for the performance of practical exercises.
While this model worked successfully for the engi-
neering modules, it was clear while the programme
was being developed that this would not be appropri-
ate for the graphics modules or the project. The ap-
proach that was taken was to some extent a compro-
mise between the ideal of full open access to the stu-
dio space (which would have meant chaos given the
number of students on the programme) and sched-
uled times only (which denied the students time to
develop their work). The compromise was to allocate
large blocks of time to specific groups, which ensured
that each student had time when they were guaran-
teed access to a computer. Over this, open access
during the day (when possible) and in the evening was
also provided. This solution worked reasonably well
but the students would have liked even more access.
Steps have been taken to allow the students to access
their software resources from other departmental labs
and hence have easier access.

THE SUCCESS OF THE PROGRAMME

In order to review the degree of success that this in-
tegrated programme has achieved it is necessary to
look at it from different points of view.

The staff perspective

The staff at GCU have been delighted with the moti-
vation of the diplomats from GCBP. Amongst the staff
who were not part of the development process, there
was some worry about the level and ability of the stu-
dents who had come from an educational environment
with different assessment methods, teaching styles and
low mathematical content.

As the progression rates for the modules showed
this was not the problem that was anticipated and any
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limitations in the mathematical manipulative skills have
been overcome by motivation and a very mature atti-
tude to work.

The student perspective

There has been a strong demand from the diplomats
for the opportunity to continue their higher education
up to honours degree level. At present this is under
consideration but the issues it raises for proper hon-
ours level teaching are major. As for the programme
content, the topics are generally perceived by the stu-
dents to be related and relevant to the graphics tech-
nology area they are interested in.

The students appreciated the wider access to re-
sources that study at GCU gave them and the relative
freedom that they had to take control of their own
studies. They appreciated the freedom that the lack
of continuous small outcome assessments gave them
but missed the reassurance of having regular feed-
back on their progress. Most students stated that they
were glad they had made the move.

The management perspective

The mission statement of GCU incorporates the aim
of increasing the accessibility of higher education to a
wider body of students from backgrounds that may
not represent the traditional entry qualifications.

As a consequence of this, the University has de-
veloped a series of linked programmes with its affili-
ate colleges of which GCBP is one. The Applied
Graphics Technology with Multimedia degree has pro-
vided both GCU and GCBP with significant additional
income, but of greater importance, it has provided a
distinct and compatible pathway to higher education
for the diplomats.

From the University point of view, GCU has now
attracted highly motivated and qualified students to
the third year of the integrated programme with very
positive results in terms of the standard of the output
and retention rates.

SUMMARY

The development of a degree that incorporates engi-
neering and graphical design between further and
higher education institutions can be extremely success-
ful. It does depend on several key features:

e Both types of institution must be committed to mak-
ing it work and give proper support to the develop-
ment process.

e The development team should be small and com-
mitted to the programme under development.

e [nformal links are as important as formal links.

e The programme chosen for such a tightly integrated
degree needs to be picked with care. Ideally it
should have a clear identity, have a keen staff al-
ready in place and be attracting a student body that
would be interested and able to make the transition
from further to higher education.

e The development process needs careful manage-
ment in order to ensure that the focus is maintained
and that the continuing development and integra-
tion of the programme remains on target.

CONCLUSIONS

There are significant challenges to developing a de-
gree in such a novel area. The use of a small develop-
ment team that is closely involved with the develop-
ment and teaching of the programme and that works
together effectively can result in a qualification that is
relevant and focused on the needs of the student and
that brings considerable benefits to the contributing
institutions.
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