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© ABSTRACT

The concept of Interactive Video (IV) is examined In the light of the training requirements of the

British Army-

The reasons for the IV project are detailed, together with the basis for the selection of

the system, project implementation, subject identification and the courseware design processes.
Difficulties in project management and in interactive deslgn are discussed and a structured approach to the

deslgn proceszs presented.

This approach was based on the combined use of structured design methods, fiow

charts, and screen: layout documents. The results indicated that the approach was valid, that effective

interactive design was difficult, and team stability wvital.

The knowledge gained from the study suggests

that in view of the extent of initial and contineing resource overheads, the military use of IV is likely
to focus on such applications as simulation where cost benefits may be more easily identified.

INTRODUCTION

There are an Increasing nember of
computer controlled video syatems, com—
monly referred to as Interactive Video,
pow avallable for use as training devi-
ces. These vary in thelr capabilities
and many are pro-moted as providing some
form of studeat management, rapld
access to high guality video pictures
and trainee Interaction. These systems
have attracted considerable interest in
both military and civilian- organisetions
within the UK and are seen ag being
potentlally powerful and effective
training tools.

BACEGROUND

The training organisation within
the Eritish Army 1s constantly facing
inereasing demands upon -the resources
available to meet essential training
needsg. 1In 1982 the Army School of
Training Support (ASTS) was tasked to
review the use of Interactive Video in
both military and civilian contexts, (1)
and to Iinvestigate the military poten~
tial of low-cost tape systems based upon
existing Army equipment. Tasking was
extended in November 1985 to embrace an
advanced disk-based IV system Iin order
to assess the implications and poten—
tial of this mnew technology for use in
Army Training.

There were a number of possible

options considered in arriving at this
extenslon of tasking. These Included
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‘monitoring and/or involvement with

suitable civilian and military projects
sponsored by varlous Government depart—
mentg. All of these opticns were
rejected because they either did mot
reflect the needs of the Army, or did
not’ exist.

SYSTEM SELECTION
Criteria

To meet Ministry of Defence
(MOD) criteria and guidelines, a veriety
of pessible systems and combinaticns of
equipment were investigated. Included
in the selection conslderations were the
following essential requirements:

The developers of the authoring
system/}anguage mast have an esrablished
track record and it must have a substan~-
tial presence in the UK market.

The system must have the ability
to incorporate flexible appreaches to
instructional design -strategies, coupled
with maximum easze of use and reliabi-
1lity.

The CBT aurhoring system must be
conpatible with PAL videodisk equipment
and be able to present computer.and
video images on a single screen, in
colour.

The system must comply with the
current policy of standardisatiem on
M5-D0OS as the operating syztem for
microcumputers in Army training.
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The Army Television Studio faci-
lities, at ASTS, were to be used to pro-
duce video material without commercial
costs and constraints.

The cost of the gelected system
was just over $52,000 at June 1986 pri-
ces (using an exchange rate of
$1.522=£1.00)., The system is
1liustrated in Figures 1 and 2 and comn—
sigts of:

* A Zenith Z-200 microcomputer
{IEM AT compatible)}.

* A Pioneer Laservision videodisk

player {PAL).

A high quality dot-matrix.

printer.

The Tencore authoring language.

A PLUTO graphics image digi-

tiser and peripherals.

*

* *

Figure 1 INTERACTTVE WORKSTATION

Figure 2 PLUTQ GRAPHICS SYSTEM
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Equipment Acceptance

. A number of problems arose
during the installation and acceptance

. trials of the overall system. These

were mainly the result of the procure-

. ment procedures In force at the time.

The problems encountered were far
greater than anticipated and included
hardware incompatibiliries between the
various components causing difficulties
in system imtegration. This required
extensive liaison between the sgystem
supplier and various hardware component
suppliers.

PROJECT PLAN

A eritical path analysis chart of
the project is shown in Figure 3. The
chart is only a partial representation
of the project, (it dees not extend to
validation) and it makes a number of
assumptions. This chart formed the core
of the project plan and im spite of some
time delays assoclated with procurement
and system acceptance, was iIn general
adhered to.

Projzct Team

An 1V project is not aa indivi-
dual tagk, but requires a team. There
are six main funetions. and areas of
expertise. These required the skills
embraced bhy:

*Project Officer.

*Subject Matter Expert.
#Training Designer.
*Systems Expert.

*Computer Programmer.
*Specialist Media Advisers.

Prior commitments required the
designated team members (five primcipal
members during the eritical design

- period, with three others available on

an ad-hoc basis for advice on video
techmology, TV studio capabilities,
quality control and learning styles) to
contyibute to the project concurrently
with their other tasks/projects. This
staffing level was never realised and

.- the project. was essentially conducted

with two officers. The man—days
available were less than had dbeen fore—
cast and this compounded the delays
experienced in procurement and accep-—
tance.

PROJECT MANAGEMENT

The approach adopted required a
consideration of the project 1ife cycle,
the guldelines to be adopted, quality
and progress checks, and modification
reviews. These mechanisms and their
relationships involved:



INVESTIGATE MASTERING LIMSE WITH SRVC FOR

AN

REQUIREMENTS ATy

FUNGING FQR. UAISE WITH

LA

VioED DiSC PADCUREMERT N | S

MOD mE

VIOED SPILLS

§ Preanc crarics /iGN

1z
= L/

§ OAOAMISE TYRHG. TV STURIO
! 'y

>
B ¥ & Grasmcs ResouRCES

25,
] e
i NN
NV

b oroen sumeort S L wattrng
N marenad

SRQ /TFNDELVER BN FAMIARGATION
N N

& OACER

/A0,  PROGAAM
L

FLAN EXECUTION OF /JBN,  REVIEW

AEVIEW I

!
-5
f
1

PREPAAE SUPROATING WATERIAL

VIDED DISE

PRCCUAEMENT
THROUH $5uC

/20N AEvcw E‘i SHOOT  AATN RCER . ADANASIEMRL o/ FANHALE THID AGENFaL

L wsens WL NI eon

£, AevEw

M woeoose .
@ MASTERING FIITEGM“ D
W e N L assenune N/ |/

AEVISICN 1041 EDIT (A .

Figure 3 PROJECT MANAGEMENT CHART

The Project Life Cycle

Central to the project, this was
taken to Include all elements from
tasking to system evaluation and initial
courzeware triasl. The eyelse considered
the project to be decomposed inte iden-
tifiable aetiviries which could be eva-
luated.  This facet of project control

was the core of all the other elements -

within the concept of project manage-
ments

Guidelines Adopied

There were three areas for which
guidelines were determined. .These
encompassed the tasks and activities,
the procedures, and the project documen—
tation.

The tasks and activities guide
detailed what had to be done and the
relationships bhetween these activities.

The: procedures guide described
how the activities would be performed.

The documentation guide
prescribed the form in which the
progress and completion of each element
of the project would be recorded.
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~ Quality & Progress Checks

Wnilst not established asg a for—
mal mechanism, checks wete made inter—
nally by the project team with verbal
reporting. Imn view of the RED nature of
the project, this was deemed to be .

- acceptable at the time but In practice,

the project would have benefited from a
more formalised procedure, had resources
allowed.

Modification Control

This was an activity to menmitor
changes in_the course development and
the consistent lnterpretation of the
design by team members chroughout the
rroject life cyele. Because of changes
to the team composition, and the need to
accommodate other prioxities, there was
a lack of coherency in this procedure.

- . IMPLEMENTATION AND POST-IMPLEMENTATION

Terms of Reference

The terms of reference for the
IV project were:

* To extend B&D on the use of

N . IV in Army training.

* To assess the problems in
the processes. and production
of IV courseware.

* To recommend a course of
action for the Army in the
use of IV in training.
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Subject Tdentification

It was considered desirable to
seleet a subject currently taught fn an.
Axms School (giving Army-wide utility).
The practicality of working away from
the unit for protracted periods,
however, ruled out any School but ASTS.
Consideration  of the Training
Development Courses run at ASTS iden—
tified Course Design (2) as a suitable
area for the project, and within this
area Instructional Analysis was
selected, since it incorporated task
simulation as part of the course and
current experience suggests that simula-—
tion is appropriate for CBT/IV. The
main criteria for subject selection
included 2 consideration of the
following indicators should be:

* Visualization of tasks
formed part of the course.

* Training courses were to be
modularised.

*¥ A need existed for courses
to be more flexible.

#* Repetition of courses.

* . Trainee starting levels in
knowledge and ability varied
congiderably.

Potentially, there would be a
secondary advantage in that the material
would be capable of extension into
distance learning concepts, such as for
the Managers of Training, both in the
Regular and Territorial Army, at thelr
parent Units.

Subject Content

The content of the module consisted of:

Context Setting. Since the
module was to be used In a stand-alone
setting It was necessary to provide a
feel as to where 1A fitted into the
overall Systems Approach to Training
(SAT), model shown in Figures 4 and 5.

Figure 4 DESIGN AS A COMPONENT OF SAT
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Figure 5 INSTRUCTIONAL ANALYSIS AS A
COMPONENT OF DESIGN

Definition of Terms. This intro-
duced the technical terms the user must
understand to make effective use of the
module. - Minimal prior knowledge was
assumed.

Process Demonstration. This con-
sisted of a "walk through” of a
simplified task, using rveference
materials, task observation, iden-—
tification of task components, and the _ _
construction of a scalar. The two
demonstrations were of familiar tasks,
making toast and Cardio-Pulmonary
Besuscitation (CPR). Within these
demonstrations, good and bad points
could be Identified and any unrecognised
assumptions or inconsistencies high-
lighted. The importance of the walk— .
through was particularly apparent in the
second demonstration, CPR, when it was
noted that the SME used two different
hand grips for compressing the chest
without realising it and alsc made
assumptions concerning the patient's
breathing, and the location of the caro—-
tid artery. Trivial though these might
be in the context of the task selected,
they do illustregte the difficulties
likely to be experienced by those
involved with developing training cour—
ses.

Fractice Task. Having walked
through the various stages of IA the
whole topic was brought together through
a2 second study.. The alm being to build
a model of all the components in IA and
use it ag a basis for assessment. This
took some considerable effort and again
was a significant element to the
complexity mentioned earlier.



Asgessment & Case Study. This
wag the final element of the module, and
wag only partially computer based. A
very effective method of promoting
learning 1a the use of syndicatesg. In
order to retain thig feature of the TD
courses at ASTS, together with team
working, the case study was delivered
by the computer, but the work was pre-
pared using materlals which would he
available on the job. The case study
was then presented either to zanother
syndicate or to the Directing Staff.

Supperting Activities

ASTE undertook a review of a
series of other IV packages, including:

* National Bus Co. Crew/passenger
relationships.

* Post Office. Inter—persomnel
skills for  sepervisors.

* British Gas. Systems Approach
to Tralning.

* Interactive Information Systems.

©  Interviewing.

These were found to be of
variable instructional quality, but
generally of a straightforward and prin-
cipally linear in form. . The ASTS
programme was of greater complexity with
more effort put into the remedial
instruction where students wrongly
answer the questions put.

A Basis for Design

“Begin at the beginning and go
on to till you come to the end: then
stop.” sald the King to the White
Rabbit (as Lewis Carroll would have it).
This would seem to be a reascnable way
to proceed, and so it was in the past,
but today the Training Organisation uses
tools such asz computers, wideo, and
graphics zll linked together. Such an
arrangement is a complex system and the
egtablished ways of thinking - of
managing things — i3 no longer competent
to cope. The need now iz to manage the
complexity in training. Thia Is a
reflection of the increase in the
conplexity of operational roles, deve—
loping technology, and the increasing
Pressure OR 8CATCe resources.

Looking at examples of CBT - and
IV i8 an enhanced CBT system ~ many of
these do not measure up to expectations,
this was referred to earlier. One of
the preblems, and there are many, is how
to design a truly interactive program
and not just one that is essentizlly
linear, with & minimum degree of
branching. This branching, if extep—
sive, is where further complexity (in
the course desigm) cen arise. There is
no doubt that a well designed branching
programme 15 superior to a linear
programme. This introduces variety and
variety iz an integral part of any
effective training situvation. Varlety
is a measure of complexity, it is
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defined as the number of achleve. . Show
me an interactive linear programme, and
I will show you a denatured entity!
Trying to speclfy all possible pathways
and conditions in any program design
that is non—trivial, is a brief that God
himgself could do nothing with! Design
in the past has depended heavily upon
flowcharting, as & method of represen-—
tation of the sequence of operations.

This alone i totally inadequate
to cope with the degree of complexity _
which effective CBT can imply. One step
forward, and it is only that, is to

" ‘employ a methodology which includes an

Interpretation of a Structured Design
Method (SDM), in addition to the more
usual tools. This method of represen— - -
tation will be referred to later. It is
not a panacea but does allow an
increased degree of flexibility and
interaction to be accommodated. From
this, the design sheets showing all the
visual elements, together with their
assoclated audic and text, as
appropriate, were developed.

The design of interactive
branching it must be more than just a
re-~routing through previous material.
It must, for example, provide optiouns
for sweh activities as:

Help — related to the position
from which it was invoked.

Directions - the user must not
be left in the position where the next
step is a matter of guesswork.

Glossary — the various technical
terms should be always available for
reference. degree of flexibility and
interaction to be accommodated. From
thls, the dealgn sheets showing all the
vigual elements, together with thefr
associated awdic and text, as
appropriate, were developed.

Suspension — this should enable
the user to temporarily halt activities
and return to the same section, at some
later time, if desired.
Review — depending upon whether
the user has completed the module -
before, this option should provide the
means to review any of the module ele-
ments.

Bemedial - this must include
provision for a variety of strategiles.
These should include new approaches,
such as using fresh video from a dif-—
ferent perspective, different language
levels, changed forms of text, and
possibly alternative learning styles.
If understanding was .lacking before,
merely repeating the same sequence may
be unproductive. An option for repeti- ==
tion should however be available at the
user’s selection, since the problem
could be inattention.
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It may be argued that such
activities should be built into the A

authoring system. It is the authors Course
contention that what should be done and Modute
that which is done, often diverge.
Whilst it is cowparatively easy to state . I
what should be achleved -and how, in
practice the achievement of this is B C
often lacking. The glossy production is .
all too easy to produce. TE Suspend ’ Course
Design & Development )

The design and development of the ﬂp
courseware was approached by considering N
it from three related but separate
perspectives. In outline, these con— D l E- F l
sisted of: Course Course Set

Status Element | Course

A Program Structure Overview. o Check Process Status
This was produced using a methodology - T )
based upon an interpretation of SDM (3). /3] /3]
This method of representation (Flgures 6 QB QB .
and 7) were used in the project to I - I
represent the events that would affect el —t— - J -
the tralnee progressing through the Definitions Instructional Instructional
course and the control functlons of the Sequence Analysis Analysis
courseware. There were a number of Part 1 Part Il

positive attributes to this approach.

These included:

* Frogram documentation being part
of the design process.

* The logical structure providing
easier and more thorough testing.

* Flexibility in design and an
enhanced standard of maintenance. This
iz becavse it 1g clear where any altera—
tions are required and the locations can
be easily ldentified.

* Rigour enables ambiguities and
errors in specification to be identified
early, rather than at the trial stage.

A Flow Chart. This showed the
overall program structure and trainee
interactions with the course. This also
represented how, whenr and what material
the trainee would be presented with.

Screen Layout Sheets. These spe-—
cified in detail the precise informatioa
that would be presented and how
(positioning, colour, style), options
available and the contreol functions to
be provided (&),

There Is nothing new fn these
techniques, the essence iz to bring all
of these aspects into a logleal and
coherent entity. Each view gives only a
partial deseription, .each describes only
one aspect of the process, together they
provide a comprehensive plcture of the
authoring regquirements. None of these
views are created in isolatien, each
requires uger invelvement.
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Figure 6 INSTRUCTIONAL ANALYSIS PROGRAM
STRUCTURE

Courgseware 5tyle

The philosophy of CBT is one
which proglaims that students are
tralped individually in response to
their particular needs, whilse allowing
a measure of tralnee coatroel. The
potential of this for the accommodation
of management, the monitoring of perfor—
mance and matching trainee needs to the
training courseware is tremendous.

The difficulties of realising
such potential, however include those of
an inereasing burden upon the training
skills and resources available. An
example might be the need to recognise
and take account of 2 wrong answer,
other than In a trivial sense, and pro-
vide a number of different views or
approaches relating ro the same subject

"matfer or task. This situation has the

petential to increase the complexity of
the courseware design to a stage where
it becomes unmanageable using existing
authoring teols.

A limited study was carried out
at ASTS to lnvestigate the extent of
serialist/holistic learning styles
(after Pask) within the target popula-
tion that would be using the IV
Ingtructiopal Analysis module. The pur—
pose of the study was to explore the
application of this approach to CBT/IV.
Initial results {3} indicated that there
was a definite serialist trend within
the breoad spread of styles. This
suggested a mainstream design with a
serialist bias.



Video Production Bequirements

Within the terms of reference,
there wWas a requirement to investigate
the feasibility of using the Army's .
video facilities in producing IV cour-
seware. The equipment available at ASTS
and used in the project consisted of a
low-band U-matic system (ANST Type E
videotape format) using 3/4-inch
cassette tapes, with the abllity to
record digitised graphics pictures from
the PLUTO system. All source tapes were
therefore U-matic, and additional
material, ir the form of stills, was
produced using 35mm photographic slides.
The master tape for disk pressing was
produced outside ASTS by the Services
Sound and Vision Corporation (S5VC).

Validation

To establish the effectiveness of
the 1V module there will be & need to
implement a validation program. It is
proposed to conduct a number of com—
parative trials within ASTS in the
Winter of 1987.
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sn IV project requires the com—.
mitment of a team capable of performing
six main functions. Unless an
establishment is lavishly rescurced, this
level of effort is very difficult to
sustaln over a long period when there
are competing demands and changing
priorities.

1t would seem that the training
needs of the Army do¢ not equate to .
the perceived needs of many commercial . _.
organisations within the UK. in
particularly, the outcomes of training
for the Army do not appear to be the
game as the expected outcomes in the
commercial world, where the comsidera-
tions of marketing, image, and public
relations (PR) are signfificant factots
(eg. IBM point of sale programme in the
UK). This preliminary conclusion is

. based upon a limited review of some
of the private sector IV training
— - programs.

The project team must exist
throughout the duratfon of the project
as a coherent unit. This is not a new
proposal, it is a reinforcement of pre—
viously stated views.




b o

The method adepted in design and
development paid dividends in terms of
time and relfability despite the
appearance of this adding to the project
overheads.

The gelection of suitable topics
for CBT/IV requires a re-appraisal of
the implementation of the eriteria
advanced in the past. In many cases
these may be too loose, br may not take
sufficient account of operational need.
Eramples would Include:

* Ratings of CBT/IV bene-
fits - often subjective.

* Decentralised inatruec—
tion = may be an argu-—
ment for distance -
learning, not CBT/IV.

* Student throughput
(gquantity) - should
also take account of
quality.

* Consideration of
existing or forecast
on job performance.

A4 more selective and eritical
assessment by progpective users of IV would
improve cost-effectiveness since time and
manpewer are Luereasingly scarce resources.
It would seem, as a generalisatlion, that
the wvse of IV in various forms of simula-
tion would be the most fruiltful area
for expleitation, with others being the
exception, rather than the rule.

The subjects for which IV may be
proposed must merlt the high allocation
of regources and costs which IV impiies.
The staffing of the ASTS project indieca—-
tes probable manning levels but in addi-
tion ko this there are the requirements
for television studio rescurces and
availability. ©Such considerations indi-
cate that the cost—effective use of IV
is unlikely to lie in those areas in
which training 1s already effective,
unless other significant management fac—-
tors apply.
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