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Th@ Powor ef Digital Audio in Interactive Instruction:
An Unexploited Medium

Jennifer Pratt and Mary Trainor

hbstract

Widespread use of audio in computer-based t~aininq

(CBT) occurred with the advent of the interactive videodisi.
technology. This paper discusses the alternative of diq:~.li

audio, which, unlike videodisc audio, enables one to rapid]}’
revise the audio used in the CBT and which may be used in
nonvideo CF3T applications as well. We also discuss
tect,niques used in audio script writinq, editiny, and
production. Results from evaluations indiutito A t?l(]hdL..IIIIII
of user satisfaction.

Introduction

An abundance of literature on computer”-t),]se,itrtilnln~~

(CRT) issues is available. However, one a:;p~’~-t, tnr ,tr~’ll,I!
interactive audio, is not very thoroughly ,~ddrrssod. I!
audio 1s even mentioned, most references. m,~kc Stiltrtllc’nt:;

similar to the following:

“’l’hemost common type o! ,iuditf>ry l.ommllnl~.,!ti(lll!t !’
m,t~-hines to people i:;‘Lht’tf)ll.l!l)llt~ltlt[t :;IIIt;[iII’.’l~”II:;.I:
buzzers, bells, horn:;, (~r-h’lll:;rlfI!;.’’\l)



Digital audio technology has been in existence for SOTI,
time but has experienced very limited usage in cB’r
applications. As videodisc technology began to appear Ir]

CBT, audio in the form of spoken language began to have an

impact on the design. Audio has been used to deliver
instructions, provide sound effects, creata s~-cnarlos,
explain concepts, and prescribe remedidtion.

The advent of diqital audio created the circumst ,ntil~:;
necessary for effective application of audio in CB’I’. Nuw !!
was possible to add a new and useful dimension to
instruction throuqh the computer.

This paper beqins with a rationale supporting the u:;,
of digital audio in interactive CRT. Audio is ette(:tiv(l :!-,
learning situations, especially when audio and visu,il
material enhance each other(2) . Next, the method~n and
equipment available for implementation of digital audio AZ1,
discussed. Finally, this paper ~ddresses the potential
created by the emerqinq technologies that will f(icil:t,~tc”
the use of diqit.al audio, speri tically CD-ROM.

Audio ●nd Learning

The advantages of dual-modality instrurtion--to:-
insrance, the visual mode combined with the ,luditory mo(i(’--

are well known and well documented(2) . F’oK II varl(’t}’ ,11
reasons, not the le,~st of whi(:h is le(ir-nf?rpr-~’fert’f](.tl,
people learn bet~er when inform,it ion i:;~)rr~(?nt~(ik)oth
visually dnd auditorily. BLIc,luse of h,irdw,]ro ~-[)r~st~-,llr]t::,
most CH’1’has con~-entratcd on the vIsu.11 mofic to th(’
exclusion of the auditory mode. In f(lct., m,lny r~>!vri’11(.t,
books that purport to t~tiichthe du~lqrr of Cl{’1’f,lil to (’VIIII
mention the iauditcry c-hannel arl(i~-rlrt,ilnly(ir)!~(~t[’1111.IiI?I
the opportunist ies that it pre~c’nt ‘:

Typos of Interactive Audio



produced in this way. If video is intended to be part r~f
the CBT project, using audio in this way is convenient.
However, video is not always appropriate for e-~ery CDT
application. It is a very effective, but a very exper~slvt.
element of CBT. ln addition, the audio on videod~scs h,~::
some constraints. The specific utterance associated with .1
picture or series of pictures on a videodisc is irrcvo~..il;s~
attached to that segment of video. Althauqn the audio
portion may be suppressed, it may not be moved to tinothet
seqment. Additionally, the utterance itself is ab;.(.>lut~’i~
immutable . Once pressczd, the videodisc 1s permanel~t, k(.’t!;
an asset and a liability, !or mLiny appl ications rcqulx-c
occasional updatinq or re~’ision as techniques or eqllipncl!:?
change .

Another way to incorporate au~iio into c[~”]’1!;to Ll!i!’ 1

speech synthesizer. While n~w adv~nces cent inue to ~m~,!u’;,
the quality of synthesized speech, it remains dIldCCepti3L1’j
mechanical and unintelliqlble to many people’s ear:;. ThL’
best synthesizers are still expensive; and until the voi~-(,
quality more nearly appro,~(:hes that of natural humar spee,-);,

ttley remain of less value to the CRT 1 ield t.tl,indiqit lrLIi
reccrded speech(3) .



capability provides each proq[dm greater lonq~’vlty Lv,,id:,l.
it can be modified to meet changing needs. It 15 US C’I1l J

both in supplementing audio used on the videodisc or- a~: t!;,.

sole source of audio in graphics./text-bascd C13T. ‘rhe
Cognitive Systems Engineering (CSE) Group at Los Alamo:; !:I.
been usinq audio heaviiy in CBT developm~nt for threc~ y(...lr.

A Llttle forethought. and the creative use of diqit.i:
audio can allow a CBT developer to modify the CRT with
relatively little effort. A few changes to the script ,~nI :
few minutes with a tape recorder and an audio editor re~ 1 I ,
an old audio file with a new one. The proq~-.~m is su.idt’r:!:

more complete, reaplnq the advantaqez of the lter,lt lS.’LI

deciqn~’development process.

Audio Script ●nd Design Considerations

L]st 1 enumeriites some desiqn de~-lsions th,it :;houll iI
made when the design document is wrirte~.

List 1. Guidalinas for Interactive Audio

o Consider the audience’s (students’) aqc, gcn,icr”,
ec!lication, and autonomy at the wor-kpl,~cc wh[’n (St]()():;ili I

voices.



A related concern is the balan~e betueen ,i n.it~:i:
sound inq, conversational speaking style and a torn.~1,
clearly enunciated speaking style. It ~s normal t. :;;c.A

down and speak more clearly’ when one cannot see th~
listener’s reaction, which is typical of lecture sltuat :;!;:”.
This style, however, is sliqhtly less interesting ti !:Ltt:,
to than conversational style. In conversation, w’hcr(.th,.
level of listener comprehension may be inferred from th~.

facial expression and verbal acknowledgment., spe,~kcr~ t,.:-,!
to use a faster rate and less ponderous enunciation.

Thus, one always compromises between for~.,11, F1:’J!.!:
intelligible speech and less intel!.iqiblr but r,c;rt.

interesting speech. The requirement for good
intelligibility in CBT applications suqqest:; thiir ~ )]::.

compromise be resolved more on the side of tarr-,,1: :!’~ T!, I:,

wouid otherwise be desired.

The tone of the audio-- public spe;iklnq style v(~r-:iu:;

Informal chat style and all the posslbilltles Ir:betwecr:–-
depends also on the audience. For ex,lmple, iirj,l(]iilt,rli:t :!, I*

is accustomed to a large amount of autono~.; in it:: w(jrk[: 1I
is 1ikely to resent an authoritarian tone. :;(]m~~,Illilc”.!;”l.,.
will react better to a V01C2 of a particular (](’nd~’r,,1(14,,‘
dialect. In the absence of research on thl!; :;uk:]t~~”t,

designers and developers would be wise to flcld-te:it ::11”..I.!I.
different V“IC-PS and rely on user fPP:lkI,i,”kt,, :-.ik,I,t!::,.
de~”lsion.

Lint 2. Tochn~cal Considerations in Recorfiinf)

(1 A]w,iy!; I{,tll’!lf!;l,tit,!]1]1.foil” ;))4. f 111!11 14,!’ ) !,!, I

:; f,!; :ilorl.



,0 Pay specldl atte~tl::l t= the tix-st G: r.! ..: ;!.:I..,
listeners tend to rel}” hea~r~ly on thu An:tl.il F!.:,1:.
for comprehension.

o Consider the rate of speech; slow pacinq is e,i:;:,.? !

understand but may ~.i~kca llstener lr.r’,it]cnt .

0 Consider diction; more dlstinrt d:~-t:cn :::c.I:;;I: “
understand but IT.aysatind stllto~.

o Pronounce vowels dlstin,-t ly. T)ic’Vr.;kt.:!;..,i::”’~T : ● !
the sound enrrqy.

o [’se intonation to dlGtlnl~UIS!i q::(”::f:.n:::!. v
statements.

Exporiancos w’ .h Digital Audio

HEAT Script 19mmpla

combustion Chw.bor

Right Anmwmr: lJII[tlt .



First, eoconcl, ●nd third hintm if answer is wrong:

Reasoning 1: There’s a safety the:-k.that T[”i.:!! :, -.::.
Se!ect another ~-hciu-~~.

Right Answer: Rlqt!r,

First, sacond, ●nd third error messages for specific wronq
answers:

Fuel ~i_ne

Massagm 2: tic), you need tc th]nk ak)ollt s(ifet,” tw! :-’,

lnspcct]nq the fuel llnc.

Transfonaar

Burnar Assambly



high and the program moved well, a deronstrat]cn C: dlq:!.i.
audio feedback was c~qvlnclng enough that the c1 icn!

requested a modific:iti~n of the progr~m. “ihu Scccri A ‘:C:J.-:.
of the HEAT program in;luded diqital audio feedba~-k ?sr
every response. Prel Lminary react Ions indl~-.lte th.:ltt!;~
digital audio feedb?ck increases the Interest !CVC: C: K:.,
proqram considerable:”. [:s:nq audlc) helped thu tr.i;::tI,:

concentrate on the \ lsual display of the equl~.r.en? t,o:-.i.::,
lt was not necessari to read the text feedb~ck.

Summary

Learninq is r.ore effect:’,re whan the’ lR5tI-Lj..~l:”:C!$”.
dellverec throuqh both the aljdltor~ and vlsti.~i ..!:.i::n[.;:..
Howe\’er, =BT applications have fallecl tc ex[”!...::.?!:::;:., “
This papel has explalned the relatlve merits Cf :;c’q:er.~!
different ways of incorporating audio Into :ntert~ctlve ~’!’!
Althouqh (ach method has \’alue, digital audio deserves
closer attention from, deslqners be~-ause of lts dlstlnct
characterlstlrs.

Diqitdl audio 1s a versatile tool that c,~n cnh,if)~.):
other audio prescntat.ions or stand a!one to provldt~
interactive audio in video or graphics:”text-based L.14’I.
Dlq~tlzed recorded speech 1s useful because of its
flexibility, its relatively low cost, ~lnd lts hl(l!:V.I “,
quallty and Intel llalblllty.
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