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interactive Yideodisc and

Stuaent Controi of Learninag

By
F. Penpertony J. Tavier. M. Toieman
Uariing Downs Institute of Advanced taucation

P.0., Darling Heights: Toowoonba: Q. 4358

Abgtract

Thizs caper describes an interactive videodisc laving parficoaiar
emphasis on the techniques used {o pravide student control of, and
ynteraction withsy the subject content. Hhile the tepic treated is
Mechamical Vibrations the techniques used are applicable to a wide
range of disciplines,

Iniroduction

The majority of educators appear to agreg on certain fundemental
maxims:

the student should play an active role in the teaching-
ledarning procCess

the process shoulid be individually paced

individuals learn in different wavs

the student should exercise control over his/her own
learning.

Unfortunately, and for quite sound reasonss these ideals are seldom
aporoached in tertiary education. Evenr with the most dynamic lecturer
the traditional lecture is inevitably a passive experience for the
student. Increasing siudent numbers make it progressively more
difficult to attune the 1utorial to different paces and modes of
tearning. Timetabling censtrainis and diminishing technician
assistance are making demonstrations. and even laboratery sessions:
increastingly rare events for students. However interactive vidéodise
promises to bring these ideals within reach.

Viaeodisc at the Darling Downs Imstitute of Advanced Education

Tre DGIAE has a substant:al external student population spread
throuanout Queensiand at distances up to 2000ka frem the campus.
Conseguentiv, 1t is very interested in student-centered, as opposed to
inatjtution based, teaching methods and technologies., For some vears
it Fas used Comouter Managed Learning (CHL) and telephone tutorials to
aupoort 1ts external courses.

ire advent of the low priced desktop computer allowed 1t fto move nych
of the CHL off campus to Study Centres distributed throughout its
“gatchment area. Now the development of i1nexpensive but power ful
sersonal computers raises the possibility of providing EHL/CAL to the
studant 10 his own home. Australia has a relatively high ounership of
vigdeocassette recorders (1 family in 4) and this ratio is even higher
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in the remote areas where many of the external students res:de.
Videotape has therefore also been vsed Lo support the external courses.

When interactive videodisc technology becane available in Australia it
Wwig A natural progression for the DDIAE to uandertake a project 1o
apgeps this new medium.

The Topic

0f all of the courses offered externally by {this Institute those in
Engineering, with their heavy emphasis on laboratory and practical
works have perhaps the greatest need for innovative teaching methods
and technology.

Hechanical Vibrations was gelected as the topic for our first foray
inte interactive videodis¢ because it offered a valid reason for using
a very wide range of video and CAI technigues and hence provided an

- opportunity to evaluate those techniques in the context of this new

medium,

The Coursgeware Structure

Viewsd as a linear programme Hechanical ¥ibrations congists of five
sectiongt

(i) an introductory gection dealing with simple
harmoni¢ motion

{it) tree undamped vibration
(iii) free damped vibration
{iv) forced vibration

(v) transmitted vibration.

gections (i} (ii} and (ii:} are recorded on side 1 of the videodisc
while gections (1v} and (v) are on side 2.

cach section starts with visuals of practical examples as an "epening
teager™, an advance organiger in dragramatic form outlings the content
of that sectiony the phenomenon is thea presented as & laboratory
damonstration: the theoretical model is astablished. ithe effect of the
di ¢ ferent variables is credicted and demonstrated and the section is
rounded off by relating the phenomenon to practical situations before
besng closed with 2 formal SuUmMmMary.




Figure 1 summarises the structure of Courseware,
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FIGURE 1 STRUCTURE OF COURSEWARE

The student 15 then presented with a series of quizzes and problems
drawn at random from 4 set and using data which ;n tura 1s drawe at
random from a set of realistic data. A Correct answer allows
progression to the next Quiz/problem and finaliy o the next section of
the program. An incorrect answer elicits a diagnostc response and
directs the student back 1nto a remedial segment of the program
followed by further testing.

Finally each section is rounded off with a simulator which ailows the
student to explore eéxperiaentally tne effect of the different varlables
on the phenomencn.
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Storage Formal

laboratory vigual seguences: most of the text and

imary presentation and all of the audie
Sound track No 1 15 used

Sound track No 2 provides:
presentationar remedial

811 of the field and
graphics used in the pr
materials are stored on the videodiscC.
exclusively for the primary presentatioen.
audic "Yinks” far the different audience
aequUences: and supplementary commentary.
4 graphicen all of the text and
blems ang all of the

4 generated by computer.

resentation text an
the quizzes and pro
vy disc an

Some of the primary D
graphics involved in
aginulations are stered on fiepp

Technical Jetails are given in Appendix 1.

Student Control

quence of sresentation i®

both videodist baged and
/rontrol} techniques are
{ a very large
resentation.

of control over the se
truycture of the Ccourseware:
four (4} interaction
give the gtuden
g and pacing of the p

a certain amount

embedded in the s
computer based. However:s
incorporated which, 1in combination:
measure of control over the sequencin

1. Level of Presentation
Mechanical Yibrations has been structured to suit four (4}

different audiences:

jnterest audience who want only 3

jew of vibrationsi~ for this

rial is presented in 2 linear:
teractive form without any of the

or summaries: and omitting
mathematical jreatment. quizzées

(i) a general
qualitative overv
audience the mate
egsentially non=in
formal advance organisers
the theorectical models:

or problems.
& requiring & sound

thig prograns although
interaction:s

(1i} a non-technica\ audienc
gualitative understandingti~
stild agsentially linear:s provides some
st 1ncludes tne formal advance organisers and summaries:
several gualitative quizzes and @ theorectical nodel
of the phenomenon but still without anvy mathematical

treatment. R

ence requiring 4 quantitive grasp
here the materi1al 18 presented in @

a mathematical treatment is
szt of quizzes and

ed with a gimulator.

¢y:i) a techmician aud
of vibrations:~
fully interactive forms
included together with an extensive

problens, and esach section ig conclud

audience: - thas treatment

(1v} a prof&sstona1 engineer
(iii) with additional material

18 psseni:ai1y program
to deepen the mathematical treatment.

“vibraiions—oriented“ audiences

provigion has peen made on gide 2 of the videodiss
for a very different audience: an aydience interested
not in vibrations bui rather 10 exploring the
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capabilities of 1nteractive videodisc 2s & teaching
medium. This "educational techrology” aection uses
the mechanical vibrations materi1al to demonstrate the
features of this medium,

The firet interaction between student and medium is
for the student to decide which level of presentation
beat suits his needs.

2.

Immediate Lontrols

Videodisc technology makes it posasibie to rapidly access any
portion of the videodisc and hence to: play any selected
segment as & normal videor or in fast motion, or in slow
motion or in reverge motion, to freeze any selected pictura
(frame), or to change audio tracks or delete audio entirely.

Similarly computer floppy disc technology makes it possible
to rapidly access any part of the computer baged Courseware,

These featurea have been harnessed within a menu struciure
to give the student “immediate control'" cver the

courseware yia the function keys on the computer - see Table
1. Using this facility the student can flip through the
Courseware in much the same way as he/she could flip through'
a book,

TABLE 1

IMHEDIATE CONTROLS

Function Key Control Functlien

1 Freeze Frame

2 Slow Motion

3 Fast Ferward

4 Reverse Play

5 Change Audio Tracks

6 Play in Normal Mode

7 Play video/audio segment prior to interrupt
8 Atcess LOCAL MENU

9 Access OVERALL HMENU

10 Change Target Audience




The MENU functions are particulariy powerful controls in that they
allow the student to move to any segment of the courseware {both
videodisc and compurer based) and 1o change from one leve! of present—
ation to another, Figure 2showsa typical LOCAL MENU.

LOCAL MENU

. Opaning Teaser
Advanca Orgsniser
. Definition of Applied Forca

1
2
3

G, Lzboratory Sequences - Sub-menu 81
5. [Yavalopmani of Theory - Sub-menu 82
6. Computer Simulations - Sub-meau 83
1

. Resgnanca
8. Closing Saquencd
g,  Summary

10, Quiz

11, Example

12, Problams

13.  Simulator

14.  Provious Menu

Type gption NUMBER snd press RETURN: a

N _A

FIGURE 2 LOCAL MENU

Problems, Quizzes

Ar the end of each section the courseware initiates interaction with the
student by presenting a suite of quizzes and problems relating to that
section.

in both cypes the question is selected at random from a file of relevant
question starements, Data, again selected at random from an array o
appropriate data, is inserted into the gquestion and the appropriate .
diagram is selected from a bank of diagrams. The correct answer and
several incorrect answes options are computed and displayed in rand—
omly ordered scquence.
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For a problem there are
interaction can then fo)

(i)

two major dirac
Tow, see Figure 3,
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FIGURE 3 STRUCTURE oF FROELEM

The student can select one of the answeér opiions.

If that option ig Correct the styden
the next phase. However,
a diagnostic statement app
that opiion g InCorrect.

d new question (testing

If the student’s second atiempt

the diagnostic statement

segment (generally from {

track No 2), This

if the aption ig

t progresses to

tnCorract

€ars which explaing why
The student is then offered

the same objectve though),
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A third 1ncorrect attempt elicits @ dragnostic

statement followed by & model selution generated

by the computer and using the data given in the gquestion.
The student is then presented with the same question but
again with new data.

A fourth incorrect attempt results in the student
being referred to a tuter.

(ii) On the other nand the student may celect the HELP
option. 1In this case a model seolution 18
presented and then the student is sffered a new question
{still testing the same objectivel.

Quizzes follow much the same structure as problens
except that only three attemots are allowed and no
HELP option is provided.

4. Simulators

1 hear and [ forget
1 aee and I remember
I do and I ynderstand

Proverb

I{ there is any truth in the proverb then simulators are a very
power ful teaching/learning tool for they not only give the student
the opportunity to doj they allow him to explore the behaviour of
systems beyond the limits that would be possible or acceptable in
the laboratory or the field: they allow him to ancounter in & few
hours a range of pehaviour {hat otheruwise might take a 1ifetime 1o
experiencd.

gvaluation of Yideodiac

A monitoring aystem has been incorporated into the software which will
record function kev usage and hence the sequence in which a student
moves through the courgeware. It also records "time on task™. This
data is recorded on an individual atudent basis and thus opens the wav
te invesiigate relationshios betwaen the route taken through the
courseware and the time spent on task with such things as student
attitude and student performance.

While this monitoring system has not yat been :mp1eme5ted with students
we have learned 2 Jot from the general reaction of those audiences that
have seen the videodisc and simgly from the exercise of producing it.

for the purposes of this paper wWe will generally confine our comments
to our experiences regarding the interactive agpects of the project.

(i) IV0 18 an active medium - Cnce the audience
recognises its interactive nature and becomes
comfortable with the mechanics of that interaction
they expect jrequent and substantial interaction.

In our experience a linear segment of more than a
few minutes duration becomes 2 diptraction in its own
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right - the audience is wanting “to do something" and
I8 no longer concentrating on the program,

An “interaction” limited to answering prompts, to
doing quizzes and problems is not sufficient: the
audience wants to be able to move at any point
the program to any other point, it wants io
electronically flip pagess to browse through {he
program; to try its own thing.

(ii}) IVD is a new medium

Interactive videodisc is more than simply the
combination of video and CAI - it ' A4 new
medium which, as well as inheriting the qualities

of itg parent media, has special characteristics of
its own.

At this stage our perception of its special character

i 8til1l developing but some aspecig are becoming
clear:

* In comparison with conventional video the abitity
to overlay and step images {intluding fext) could
greatly reduce the audio narrative needed to explain
theoretical models:r to define parameters ete., This
on the one hand could make for a faster meving program
while on the other allowing for a slower step by step

presentation betier atiuned to the student's grasp of
the concept.

# The inclusion of “real 1ife” imdges and even sound
in the CAl sequences besides enhancing the
pregentations opens up a range of activities that
were not pogsible with conventienal Cal.

* The need for frequent interaction will greatly
affect the style of presentation - perhaps IVD
presentation will be closer to advertising in form
and style than to conventiona) educational film.

The need to give the audience some ~e¢al control
over the path followed through the courseware iw
probably the greatest challenge facing IVD authors.
FPerhaps IVD programs should be written as a maze,
but a maze with a difference, one in which there

ére no dead ends but instead where every track leads
to the goal.
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¢iiiy 1IVD has gducalional pPotential

on has confirmed our pelief
this mediums it is

m with the ability

the teaching

the individual

g theory and

General audience reacti
in the educational potential of
clearly an active tearning mediy
to go & long way towards matching
presentation to the pace and mode of
atudent tearning? towards yntegratin

practice.
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Technical Details

Videodisc
then edited on

1Y¢ in PAL format and
ast standard

m which a 1 ynch broadc

corded on 1 inch

The video was re
tic low band fro

io 3/4 inch U-ma

: mastertape was prepared.
to NTSC

in “"constant

g sent to the USA where it was tranglated
ter disc cut trom it. The videodiss i8
(cay) formats this being more suitable for the

uired than the ' constant linear velocity’ {CLW)

The mastertape wa
format and the mas
angular velocity"

interactive mode rea

format.

% yjdeodinc Plaver

Initially the project used 2 Pioneer MHodel 3 plavyer.

generation” plaver and had some technical Yimitations:

inability to piay an audio track without displavying the video 1masg

the adioimind yrack and lack of fatility te send the frame number

the videodisc plaver 1o the computer. As goon as the opportunity
jtgel £ the project was {ranaferred to 3 mnore advanced plaver:

n-v4000.

This 1s a "first
wost notabivy the
~ on

fraon

presented
the Pioneer rodel L

Micro Computer
elected for the project orymar: iy
The

(640 x 400 pixeis? capability.
1ts RS-232 inter face)

The Hitachi wEE - 16002 gystem was $
because of its good colour graphics

computer addresses the videodisc piayer vid
control codes bein in ASCLI characters.

the

g sent

Student interaction 15 via the computer yveyboard.

A1l of the softwares boih couraeware and conirolware: ig written 0

HMicrosoft Basic.
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