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Abstract 
There has never been such a need for fast, cost-efficient and productive training of 
employees as exists in today's economic climate. The accelerating pace of technological 
change has demanded a similar response from company training procedures while 
increasing global competition may mean that last year's training is no longer effective for 
this year's products and services. Evidence of the importance that companies place on 
training lies in the huge volumes of money devoted to it. In 1993, in the United Kingdom 
alone, the Department of Employment estimated training costs to be in the region of £20 
billion. This paper examines some of the traditional computer based models used by 
companies to provide training for their workforce. It suggests that these models are no 
longer sufficient to provide effective training in today's organisational structures nor are 
they sufficient to cope with the dynamic business environment within which these 
organisations operate. There is a growing body of evidence that companies are already 
using new models of training involving advanced technologies. A number of industrial and 
commercial training applications are examined in support of this view. They illustrate 
developments such as distance based training, which provides the flexibility and 
convenience of training outside the boundaries of the company and the classroom; just-in
time training, which supplies training 'on the job' whenever it is required; interactive 
multimedia training which, by combining elements of sound and video with traditional 
media of text and graphics, bring an extra dimension to the training environment; and finally 
developments in virtual reality which reveal genuine possibilities for moving training into a 
completely new era. 

Keywords 
Computers, training, instruction , models 

Y. J. Katz et al. (eds.), The Impact of Information Technology
© IFIP International Federation for Information Processing 1996



Computer based training: new models for old 137 

1 INTRODUCTION 

The term computer based training is essentially the use of the computer as an instructional 
and administrative tool within a training environment. The changing nature of modem 
organisational life with its continual introduction of new equipment and reduction of 
staffing levels has placed great pressure on the need for effective and efficient training 
systems. Technological advances in electronics are often considered the prime cause of 
these problems and paradoxically can also offer the solutions. The purpose of this paper is 
to present some of the latest technological developments and applications regarding 
computer based training, which, it is suggested have led to new models of training (CBT). 
Section 2 of the paper briefly reviews past instructional models ofCBT, Section 3 examines 
a number of new models and some commercial applications and finally, section 4 concludes 
with a summary and developments for the future. 

2 TRADITIONAL MODELS 

CBT has a long history dating back to the early 1920's. Since that time a number of 
instructional models have been developed, often restricted by the technology available at 
the time and usually reflecting contemporary theories of learning. These early models were 
usually of the drill and practice variety leading to more tutorial and socratic approaches as 
technology advanced. Later models have incorporated the ideas of cognitive learning and 
attempted to use CBT to develop transferrable knowledge, often involving simulation 
techniques and information processing skills. The past few years have seen unprecedented 
advances in computer technology and this has inevitably led to the development of new 
CBT techniques and new models of training. 

3 NEW MODELS OF CBT TRAINING 

3.1 Just-in-time training (JJ11) 
This is a modification of the Japanese concept of just-in-time manufacturing where stock is 
delivered to factories almost as soon as it is required for the production process. This model 
has now been successfully applied to training systems. Many trainees, when back at work, 
however attentive and conscientious they have been, will find it difficult to remember all 
that was taught on a training course or have time to refer to relevant documentation or 
consult another colleague. llTT offers them more than the basic assistance provided by 
many on-line help systems or the more generalised help contained within software as an 
embedded component. Often llTT courses are linked to more conventional methods of 
training to produce an integrated package of human and computer methods. 

Goodwin (1995) describes a system currently being introduced at British Gas pic. in which 
4500 customer service representatives are being trained on a new invoicing (billing) system. 
This operation aims to unify 12 separate regional gas billing systems and provide 
information on 18 million customers. The customer service representatives are the first line 
of employees to deal with any customer problems or queries, and these are dealt with on 
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the telephone. Because of the volume of personnel needing training and the relatively short 
time needed to complete the programme, from May 1995 to early 1996, the organisation 
needed a quick and efficient training strategy. The company brought in experienced external 
consultants to help design the on-line components of the programme. Because of the 
intricacy of the new invoicing system, and the possible number of queries to be dealt with, 
approximately 300, it was important that the on-line system was composed with a standard 
'look and feel' to all its sections, and thus enable fast and easy access to information. To this 
end, the system contained 300 different screens of information constructed within drop
down menus using a Windows based interface. There is no accompanying written 
documentation. The system is designed to be used on-line and at the point of customer 
contact. The complete training programme for the representatives was conceived as a three 
phase operation. The first phase contained an introduction to the Windows operating 
system and a course explaining details of the new gas invoicing system. The second phase 
involved computer training using the on-line help system, followed by a simulated enquiry 
process using a database of possible customer problems. Finally, trainees performances 
were evaluated and provided they had achieved a satisfactory level they transferred to the 
live system with continuing support from trained supervisors. The training programme took 
a little more than two weeks which was approximately half the time estimated for more 
conventional techniques. The first intake of trainees found the on-line help system so 
effective that further top-up training was unnecessary. 

3.2 Interactive multimedia training (JMT) 
IMT is a successor to interactive video (IV) systems and is a direct result of the 
development of CD-ROM technology and inexpensive, powerful personal computers. IV 
systems became popular in the teaching of interpersonal skills which led to the development 
of a number of applications involving telephone selling techniques and dealing with 
customer enquiries. IV systems were considered expensive to produce and deliver (Dean 
and Whitlock, 1992), mainly because of the professional skills and equipment needed to 
create the visual productions but also because of the cost of the equipment needed to use 
the training programme. These systems became popular in the mid 1980's following the 
explosion of microcomputers into the workplace and typically the prime users of this 
method oftraining were large national institutions such as banks and building societies. 

J.Sainsbury pic. is one of the largest food retail companies in the U.K. and has been 
involved with CBT for the past 10 years (Stanley, 1994). Using a variety of conventional 
and computer based training techniques, they first began to explore interactive multimedia 
methods about 3 years ago. This eventually culminated in an important IMT programme for 
a new stock reordering system called Sabre (Warren, 1995). The new reordering system 
gives detailed product information concerning the movement of stock and enables 
management to analyse and forecast reorder levels. Effective stock control operations are 
of major importance for a company in the food retail sector and thus it is imperative that 
personnel are properly trained in its operation. The Sabre system was considered to be so 
different from normal operations that the project team decided it required a training 
approach that would reflect this change and so decided to use the latest multimedia 
techniques. Although the technology exists for the development of applications by end-user 
organisations themselves, the company decided to develop the training system with the 
assistance of a specialist external consultant. Successful multimedia applications still require 
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professional knowledge in audio-visual production methods and technical expertise with 
development tools to produce effective IMT programmes. The training system that was 
finally developed consisted of a number of programmes using a unique combination of 
system description and system application programmes. Firstly, a programme explains the 
new Sabre system and how it operates and then a following programme describes its 
operation in a particular store. Each manager in the store explains how the new system 
affects the operations of each individual section. As the programme is interactive it allows 
for choice in the selection of what is to be presented. Thus a complete viewing of the 
operation of the system as a whole can be selected, or just those sections which are 
individually relevant. Sections can easily be repeated for analysis and discussion as required. 
An innovative design for the final programme was used in which details concerning Sabre 
were presented in a magazine format and trainees referred to an index for 'articles' of their 
choice. The system then presented them with a brief description of the item together with 
more detailed information if required. Initial reaction from staff has been favourable 
particularly as it is not necessary for them to attend the whole training programme. 

3.3 Distance based training (DBT) 
The development of training materials for use in remote locations has a long history. During 
the 1960's, in the U.K., the Open University pioneered this method for the provision of 
mass higher education using a combination of written manuals, audio cassettes, and 
television broadcasting. The variety of subjects available for distance study has grown 
enormously over recent years and covers many diverse subjects. The relative inexpensive 
means of using the materials produced (even computer based) has made studying away 
from specialised locations feasible, enabling an independence for trainees to learn in their 
own time and at their own pace. 

J.Sainsbury pic. uses a number of different models regarding its proV!ston of CBT, 
including substantial use of the distance based approach (Stanley, 1994). Material is 
provided from two main sources: the Computer Centre based at the Head Office just 
outside London and, from the Individual Study Centres, which exist in each of the six 
regions into which the company has been divided. The Computer Centre, in conjunction 
with the Retail Training Department, provides in-house written CBT packages for all 
sectors of the company. These packages are designed primarily for training. in company 
computing and financial procedures. CBT courses are constructed as individual learning 
packages, mainly text based and used with an accompanying workbook. On-line testing 
procedures together with on-line management facilities for monitoring store usage of the 
courses are integral parts of the system. 

The Individual Study Centres are operated on a distance based, open learning system, 
intended for use by all grades of employees in the company. The provision of training 
material differs from that provided by the Computer Centre in that the training packages are 
bought in from external sources rather than being designed and written in-house. The Study 
Centres provide a range of material including interactive CBT, video and audio cassettes, 
for courses as diverse as language learning, computer applications and theories of 
management. Resources at the Centre are available for use at the Centre itself when there is 
the need to use specialised equipment, or to take away for studying at home or at work. 
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A different perspective is presented with the following example. One of the largest financial 
institutions in the U.K., with over 650 retail branches, is the Abbey National pic. A recently 
formed member of the banking community it offers a wide range of financial services and 
products. The company has long been committed to distanced based training even before 
incorporation as a bank in 1989. However, as might be expected from a company with a 
large number of employees and a constantly changing business environment, a variety of 
training methods are employed (Evans, 1995}. Abbey National find that some of their 
training requirements are reasonably standard, such as that required in popular office 
applications software, others are necessary in basic business skills such as communications 
and customer relations. However, there is also a need for more directed eduction in the 
aims and objectives of the company itself and very specific training concerning detailed 
understanding of pensions and various investment policies. 

3. 4 Virtual Reality (VR) 
Initial applications of virtual reality were mainly restricted to the leisure industry where the 
considerable resources required to develop an application was assured of an adequate 
return on investment. There is some similarity between VR and simulator techniques in that 
both models are attempting to reproduce a certain environment as close as possible to the 
real situation. The difference between the two is that VR attempts to achieve this by placing 
the user and objects in a three dimensional environment to interact virtually with each other, 
whereas conventional simulator techniques leave the user outside the electronically created 
environment with interaction taking place by means of physically external manipulating 
control instruments. There are approximately 300 companies worldwide involved in 
developing virtual reality products with current applications having been built in the 
construction industry, where architects and engineers can examine structural designs before 
they are actually built, and chemists in the pharmaceutical industry who can 'enter ' the 
world of new drug designs. There does appear to be enormous scope here for the 
development of a wide variety of training applications in areas as diverse as medical 
practice, machine maintenance, industrial design or in the movement oflarge vessels. Cheek 
(1994}, refers to a system built by Colt Virtual Reality, of Hampshire, U.K., called Vegas, 
which was built with the assistance of psychologists to model human behaviour during 
stress related incidents such as a fire. The system was adopted by the London Underground 
Service and the Fire Training College in a study of human motion at times of crisis. 

As so often happens with a new concept, the early stages of development lead to a variety 
of interpretations of meaning and VR seems no different. Some systems currently being 
offered are considered to be no more than 'visualization tools' which can be used to 
manipulate three dimensional objects. The missing element, it is suggested, is the interactive 
nature of the user in real time with the object. The London Metropolitan Police were 
introduced to virtual worlds in 1992 when a prototype was developed for them using 
standard PC-based equipment (Coops, 1992). User interaction in real time and three 
dimension human modelling was initially missing from the system. The project was being 
assessed with a view to helping police reconstruct crimes and accidents, possibly for use as 
evidence in court. In road safety training, participants such as motorists and pedestrians 
(adults and children) could encounter each others experiences. Motorists could experience 
the dangers involved in crossing a road as if they were children. Likewise, the motorists 
viewpoint and the speed at which events happen can be experienced by the cl>ildren. 
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The greatest benefit of VR is that users become part of the created environment, with 
freedom of movement and the ability to examine situations from different viewpoints. One 
of the biggest difficulties, at the moment, is trying to create realistic electronic 
representations of our world. This requires powerful computers and advanced graphics 
software. However, the potential market for VR is substantial, estimated to be over $1 
billion by 1997, and rapid progress is being made in this area. 

4 CONCLUSION 

The twin pressures of a dynamic business environment and a constantly developing new 
technology continuously change organisational structures and inevitably their training 
requirements. New CBT models must be developed alongside traditional ones to fully 
satisfy these new requirements. Analysis of the above examples and indeed, many others, 
indicates that organisations are becoming familiar with a variety of models and are using a 
mixed approach for their CBT. If a drill and practice model is required for basic skills then it 
is used, if a 'new model' is deemed more appropriate then that will be the one adopted. In 
the future, the spreading influence of the Internet and its penetration into individual homes 
will undoubtedly provide an important extension to distance based training. Perhaps the 
most exciting developments are in the area of three dimensional representations where 
virtual reality is yet to make a full impact on training. Whatever model is used, CBT is 
expensive to develop in terms of time and finance and therefore it is vital that the correct 
models are used to obtain corporate effectiveness. 
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