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ON-LINE IDCMS DELIVERY OF DIFFERENT TYPES OF¥ STIMULUS- SEQUENCES

Joseph F. Follettie

On-1line presentation of the items of a given stimulus'sequence may
or may not require on-— l*ne retrieval/of items -and composition of the
scquenceu A system that permits retrieval- composition of the .sequence
just short-of-simultaneously with successive presentationrof its items
,miil have an on-line (conditional) composition capabilit;. Moreover,
if\tne system permits automated presentation of;the sequence'conditionai_
on specified facets of .performance, then it will have an on-line
controlicapabiiftyu AIi,possible stimulus sequences considered, any’
system that is capable of supporting student—system interaction ‘to any
extent will -have- ‘both. comp051tion and control capabi’ities for some
sequences, only control rcap'ab,i,l’i:ty’es for sbme:'b,t;he,r' ‘sequences;. and-
perhaps- neither composition nor controilcapabiiitiesefor—stili—other
sequences.. '_ . |

rAl:t;hbug’h tactile, thermal; olfactory, and gustatory stimuli on
occasion will beé. dpt to education, visyal and auditory stimuli are
:primar§ to -contemporary general -education. This:paper—sketchesra—
zpreliminary ‘taxonomy for - auditory, visual, and mixed auditory—visual
'stimulus sequences and preliminarily assesses. the capability of -the
‘SWRL “Instructional Development ControiﬂandiMonitoring:System,{iDCMS)
;to—compose—angjcontror or:to—control'presentation—of such- sequences-
during interactive use of the system. IDCMS potentially can compose
.and: -control presentation—of,any—seqhencesawhose items—arerpiacediin—its
audio-.and- video storage—assembliesa The—syStem:in'Version—I'configura—

AN . .
‘tion can aiso\(probably) control presentation of any stimulus sequence

3
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that is jacked to the system at audio and video patchboards, but it

cannot compose such sequences on:lineruﬁfil augmented by appropriate

‘external source~hafdware'that is bound to the system by appropriate

1

software. If experience shows a need for files of short moving pic-
ture and animated cartoon clips, for rather high-speed random accessing

of these files .and on-line composition of sequences to which these

tow

files contribute, then later versions of IDCMS may incorporate the
needed assemblies, including buffering assemblies—reqdired'under
multibie—uéershipr

Several'typesxof spimulus:eIEments can~beitrénSmiftédftoegé;ph@éés
or CRI. Inmediately apparent ones are: audio specch (AS), audio
honspeech—fAN)1‘viﬂeoastill,gfébhig*(VG)y video moving %1ctures§¢YE},
'video animated -cartoons (VC)s, ﬁdeo\;s,ci—fl print (VS), .and video moving:
print on moving pictures and animated -cartoons: (VM)-.. -Complex :sti!ﬁuli
gahfbefbuilg'ﬁsing'iwo:or more -of these element ;;pes, So -as to ‘be

able to specify when -we will count one stimUius,énd'when'WQawiyl,gount
tworor.more,,assogigé?Yg sti@uff_wiil-bp—takgn as unitary ahdiQth¥§$f
Eilg stimuli as réfiétting:twowbr mggé'unitapy—Stimuli, r(simg}gp
stimu%i}—ﬁot—of;presgpt inteiésté,willwbe—the sort used- in: threshold
assessments end:discriminatiOQ'ttaiﬁingl): A'bésis;willkbe;provfded

for distinguishing between: single and: repeated:- presentations -of -any

) o o f ) N
stimulus. ‘Thereafter, representative instructional sequénces will be

identified and classified. //

Assgciative;(Unitg?y}”StimuEi

A stimulus will be considered unitary if no-part of it can: be

deleted without distorting or redhciﬁé the information that E wishes

r’ f




‘to transmit,concerQing an associative state of affairs., Above the

tuple) Iist will count as .one stimulus.

-

" discrimination level, the smallest bit of instruction consists of a

unitary gtimdius or associative message in the context of'one,qr more
instructions that E gives to S regarding. handling or processing of the

stimulus, The stimulus can be unitary whilerfea;griﬁg successive pre-

-sentation of information over time, as is the casé~yhen:one successively

o 5
B

presents the words of a liﬁguistic—form—message, the notes of a musical

“

composition, or the frames of a moving picture that péftrays an action,

i

process or complex still display. However, a contrastive state of

affairs can only be described using ‘two or more stimuli.

AlL items exempiariZingraxgivgn:cdngept are—iinked,;chhe~gonCépt
s ! .

and so perhaps to each -other in consequence of shared features that

:exempléfize:the—céhcebt, ‘Unless ;hégg,iﬁéms&belgﬁg,tgzgniigéhgity
set, ‘then every pair -of items -also- is contrastive due to-irrelevant

.or nonshared features.. Theftaxonomy'Will~treat,§ny two exemplars: of

a concept as two different stimili; that is, ft'wiil,e@phasiiefthei;

contrastive rather than. their associative relation. Thus, any member
of an n-item list of exemplars of a concept will count as one stimulus:

'

Conversely, any associative pair (or m=tuple) in an n-pair (or n-n-

-

An audio instructional item might take ‘the form "(Note that) the
- ”""." -
following item is named Bolero.'" -Play Bolero. Or it might -€ake the

form "The word 'dog' is spelled d-o=g." Or "Bolero keeps repeating

the same simple theme, but with loudness and:-tempo increasing over

time.," Or, if S is~quite—mg§icaliy advanced, "Write :down the structure-

of Bolero." Play Bolero. >
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A video instructional itém'might take the form of a representation

of, a real or imagined structure or pfocesé, which miéht be accompanied
by: an instruction—innprinted form, a caption, or béth. Or it might
’ !
‘take the written form 'The word dog is speiled'g_g_g,“> Or. it might
take—éhe:written form "Bo;eroikéeps repe;ting the same simple theme,.
but with 1oudnesé.and—tempo-ipcreasing over time."
Howévgglwghg:videoJinstructional item need not be confined to
static form. bsing mpvingipigtures or énimatéd—cartoons;‘the—vide6
item can portray dynamiclagtionfor can--pan ove; complex'still—displéys.
Dynamic video items él$05Canibg'qéc@mpaﬁied”By—inStruCtiohs—andaéapﬁions
in printed form, whether static -or moving. _ S
Finally, the instructional itéﬁ*;a#:make'uSg-of'bbth:augiéxahi
-1

video--elements. Thus, audib.-can be used ‘té say 'We épgll’"dqg":.

_andfﬁidéo—to—shdw:in syhéh;bnyf"gingg“' Or .audio can be used to play

e r

.EQESEQ after videq—shows:the,message’hlhig—comPOSitidnris4hamgd”391§§q{":
0f channels can be used: redundantly--e.g., audio saying "We spell ‘dog"
d;Ofg,"iwith,video—etthef coming up--with: the still frame '@¥£zji“'atfthe
apptopﬁiaée—cimg or succé%éively,sﬁeiling gu;'the'wdfd;ﬁQJ"“gﬁsbﬁ

"i—a_”'ﬂ’;,rg_—v"’

Single vs. Repeated Presentation

It is@taxonomically,convéﬁientzto,redqce,inStru¢tidn31imate?ialS
‘to items on -which instrggtionglisequences can: be formed. :Suchtiteﬁs
over tim@=wfll'be'associgtéd;,cohtrasted,,rapeatgd, of a combination
-of ‘these. The iﬁpliedemanfpulatip@s;prQSQPPQSe ability to distinguish:,

—be;ween'singlerand—multiple,pfésehtati@ﬁswof an- item. When .presentation

’




' dura?:ion is vestgd‘in S, ,d\efinitiori of a single Ypreg;.entation' is less <
-critical thaniwhehuif is vested in the system, acting aérE's,agént.
Where,presentgt%oh{4urafioh is vested in E and continuous--discourse
-win;wtitten:o¥ sééken,foéﬁ is presented, E's normal tgndenéy gill'Be to
zpaée—ﬁresentation rate conéonant wiqh-his,peréeption of the rate aﬁ
-which Skcan take in and comprehend the material. That 1is, E will ;e; —

presentation rate -con$onant with his perception of S's "Speeqh—iisten—

+

ing'" or "print-reading' rate. E may require either that S extract all
pertinent informagzij().n contained’ in an instructional item or as: much-
information aS'he—cah;dgriﬁg,é shorter interval. If E levies fﬁé;ﬁifst
sort of requirement, then he will try to set item duration long enough
_to insure that the pertinent 'iwnformati}on— is. gxg:rﬂacteLI‘ ‘but -not -so flfc)rié—,
. as -to-.cause S to waste time following 'extra,éf_:,idn of the :lz'l;ﬁ:c}i‘rinatiéﬁu
The saﬁeltraihrofzthéughc is applicable -to messages some of whose
5
-elements take 'ﬁdnlingﬁiSti’c form. During: «iﬁétrd@tion, E may ‘wish o
associate "This is a trumpet ,plasf’ihg',h'i'gh:iC" ‘with: a- recording of a
‘trumpet playing high C. E's -object may be that S respond "This is a
trumpet playing high 'C;' when duration of the —aﬁdité)fy S't'imlqlus is a
minimum. value; A'figz; preliminary ins t;fu(:_ t—i?’h: finVolvihg’ such- items-
sh'ows 'S the structure of a knowledge system for music, it would not

\

be unreasonable for E ‘to -establish a "music-listening" rate for S and

to begin setting durations for musical stimuli consonant with his
perception of such a rate for S.. A visual parallel might have E

wishing to associate "this is a red triangle' with: a graphic represen-~
hing . : :

tation of a red triangle. After preliminary instruction shows 'S the

. structure of the knowledge system for plane geometry, it would .not be

'
i




“.
3 “
.

&.,.\"

o

-extract ‘the pertinent information,,ERepeated*presentationS:then“have A

,such -an -element -or containing such .an element still -does- not yield- ¢

i

unreasonable for E to begin setting durations for geometric stimuli

-consonant with his perception of S's'"geometryrreading" rate,

~ . ) ~ s /

Whether on .an explicit empirical basis or .a more intuitive one--

andfwhether—effectiveiy, based on censideration of apt .information
T '

processingkqharacteristics of S, or ineffectively, based on considera-

<

‘tion of less_apt information -processing -characteristics of § or even

of an average S—-indtructional systems are not unmindful of a need to -

matehiinstructional pace for continuous'discourse'processing tasks with

certain characteristics of S growing out -of his prior educational.
AN . 4 B -

-experience. Where the task is to .process continucus -discourse, the

I3

-notion of g, single presentation as that duration: that S requires in:

poE

order to extract the information that E considers pertinent is hardly

novel. If tﬁefhotioﬂ*is:aéélicableito;ﬁe58éges in linguistic form,

¥

then it ghould -be applicable also to meéSages part éf'aii'of'@hiCh

are in nonlinguistic form--e.g., trumpet notes and graphic illustra—

‘tions-. That is, .a single presentation -of any stimulus, howevér -¢gomplex,

is performance-definable as that duration that § requifes in order to

only refresher and-overlearning implications.l

lDynamic stimulus elements=--single spoken words, stretches -of
speech, -musical comp051tions, moving:-picture -and animated -cartoon dis=
plays--can-be- prolonged without .distortion.-only: slightly ‘by--slowing the-

rate of presentation of. characters or frames. If -an item consisting‘Pf

i

desired information ‘processing. performance, thén. it -either must be &
reduced for information or repeated.. ‘Were -one to -adopt -the view that

.,repeated presentations should have only refresher and overlearning im-




‘ 4 Types of Stimulus Elements C ) -

Below we characterize the seven types of stimulus elements enumerated

earlier as they relate to IDCMS.

AS - An audio speech element.‘ Typically, such. an element will

range from phonemic to multisentence length. It reaches%S
" from a random accessible Audio- Master Reproduction store
reproduced to Audio Buffer. Given a decision to require S -
to- negotiate Instructional Sequence,x—;ZO AS-VG item pairs
. (VG = video still graphic)e-one can- discern- the following
) *op,tihénszi a) Retrieve and duplicate Ttem 1 AS element to-
—’l,ra‘éls 1 of Audio: Buffer; retrieve and duplicate Item 2 'Aéi
é—>‘ . ‘ -element to-Track 2 -of Audio Buffer while Item l:ASiisJBeing
. . presented; alternate presentation and retrieval-duplication
“between tracks —throughout negotiation of ‘the ééquéﬁ,ce., b):

Procedure would be the same except that retrieval and’

not -process at slowest nondistorting speed (Conversely, it ‘would
require lengthening of -any item that S could more than ‘process at
fastest nondistorting presentation: speed )

‘Homogeneous audio items=-puretones,. white -noise, trumpets hitting
‘high -C-=and static video displays can be prolonged indefinitely By
definition, -any presentation duratio& for -such stimuli that is greater-
than: S requires to extract ‘the pertinent information represents repeated-
préesentation time. -It is. probable that information extracted from: an:
item per unit time increases with negative acceleration rather than-
linearly as a function‘of -amount -of information contained: in the item.
Hence,. even: though ‘the single presentation -criterion sketched above

"does not preclude ,using static items that vary- appreCiably for -con~
‘tained pertinent information--such items :can be prolonged indefinitely--
perhaps, -on: processing -efficiency grounds, static items -also--should be
‘bounded: for informational contents.
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1

duplication to Track 2 would extend -to as many AS elemepté

of the sequence as could be retfieVed'and duplicated during

Item 1 AS element présentation time- c) Stbre'InétructFpngl

Sequence X as an ordered—file in Audio MasterAReprodugtionf

when needed, retrieve.and reproduce'Sequence'X to Audio

773uff§:§ present AS elements: in order according to spécifi—

cations. The AS elements of a sequence are digitally coded’

B ) ) \ .
when it is desired that video frames appear in synchrony

with these elements. This is called an intrinsic control

system-because the System-Controller then is relieved of the
~ ¥ ‘H\

retrieval and Synéhrbniiégiontfthtithxfof ﬁidgd;ffaﬁesw

An‘audiononépgech element. Typically, such: an.-element will

v

_ - _ B . _ AN
range from a ‘short nonspeech sound- -to:-several bars -of music.

ALl comments ‘m déff@r“AS apply:-to AN

= Viﬂe°1fﬁ?11f?£i“tEaaéméﬁ?’ the printed: equivalent of AS.
’nghaan:élemgnt either mayzse?stpredaéé éiVidéo—figmé'én ¥
the Viﬂéé'M;étér;étdfageéDiSc—Qr may ‘be §Enétatedaautoﬁétin
ally or manually from a Character ‘Generator. Lf produced
by the -Character -Generator; VS enters $"s CRT through a.
Video Patch Panel.' If stored as -a video frame, it enters:
the CRT following duplication to Video- Buffer. Video B@ﬁ;ef

~ ~

—willraccepc and transmit only one video frame at a: time.

3

Retrieval-composition: of a'vidQOfﬁramg—$QQQeﬂce—n9fm§11y
is—under:contibl of the intrinsic control system, with-:control

—of?ptgséntationxof,the items Qf,the.sequéncé‘iﬁpbsedion




Audio Buffer by a Qontrollgr program. (The -Character

N

Generator normally is: used to caption VG or other video .
grapﬁiﬁ items. If it does this one character,at a time,
i

w———="then the element produced probably.should class as video

~ moving print (VM) rather than video. still print.)

W - Video moving print element, the equivalent of VS except

[l

that printed material may dévelop one character at a time,

] may -appear as successive sentences or paragraphs, -or both.

+ VM messages or captions enter S's CRT -through the Video

‘Patch--Panel in..consequence -of automatic or manual operation

of ‘the -Character Generator. VM synchronization: with VG,

VF, or VC presentations fn -an automated mode probably-’

. necessitates System Controller .execution: of an:- appropriate

! -

~ A

/brogram- VM ‘megsages: or céﬁtions'tO*Be'éénetat@dfwﬁuld”héve
| :géfbg;a§¢e§sedzf¥om:£ﬁé:syg:éqiSﬁDatawDiSQ.
¥ - yideo still graphs
. ) . —&%deo f;améE:OQitﬁe system"s Video Maéter,Stqrége&Disc for

x - I _ _ R . ~
¢ :element:, Such: elements are stored: as

reproduction:one at a time ‘to S's Video|Buffer. Specifica-
ttiQﬂfo*é<VG<sequenéé—n§rmally—is accomplished by ‘the

\ : :
system's iﬁti;hsic;cgntrbl—Syéﬁem;,which'xeags=digitar

‘codes ‘from Audio Buffer ‘tape -and retrieves frames as needed.

VF - Video moving picture -element. VESJenter:Sis~CRTithrough-the
. :

o Video- Patch Panel. 'Thef§yét§m;i@fVersidh:l:cbﬂﬁiggratipn

-makes né:prqvigionﬁfOr:auEdmgtic—tekriébal,and;composftion

of VF sequences from JF elements. However, it Seems possible




N - !

~
?

. b to synchronize presentation~of a VF element with a VM sequence

-or an AS sequence or both. Given that a VF projector is

) —

suitably loaded, s'ys tém- start-stop. control should be no-

S ——— e

problem. : ,
. ¢ - N
VC - Video animated. cartoon. element. Af:ll' VF comments apply. The
\ N ; L A
VC element permits stylized and simplified presentations of .

infoi’matior} in static and dynamic graphic form that VF is

not suited for. Thus,-gne -can portray .a line drawing omn-

R

.2 - 7 VC as a moving series ,of-'dots\, can -exf;ldde an assembly to.
\ —sh'ch\w: its subassemblies —or'vice'vgf_éé'g and 4in géneraI—cah
pe’rfo\g{h "Wragi'égs— informational éﬂéi}”S@’-S and- syntheses: in
,graphic\‘ ‘fotmi..‘ Its -educational §‘ymde is iLudwrirg,von'lébfake

. fzather than: Donald Duck. / o . ' -
B > z . ) / o N
Certain elements cdn stand alone as items. ''The word 'dag' is

s spelled d—o-,égf" is an -associative item 'qsing, only the AS- element., VS

items also- are possible;. perhaps VG; VF, and VC —itemé: -are-.-

Thé— ?foliqﬁipg' pairs of elemeﬁ;:s, mijghtlmaké iﬁ:;—ef—‘:’-Stihgz—assot'iat;ive—
fivhstru‘(itifonal: items: . \\
\ AS-A - "This is a crumpet” ';"\i('too't})—;
= \,“ ‘Spoken "dog" or /d/ +;‘>‘7\g1;;ehr Q&\O{ d.
N G - ) . é-f‘; By

AS-VM - Spelled "d=o=g""+ writtexg_- to do to dog. -7

AS=VG' <%'This is a trumpet" + '(éfe;};{es entation)-.

e

2 A
=

_ . ‘?,‘, ; R ~ RS . -
VS=AN = :Eii-ré';en&ine sound + (representation).

VS-VM - Written dog + written d to. do to dog:
N f - VS-VG - Written dog + (representation)-.




AS and. VM seguences might also be paired with VF and VC elements

to form single items of p0551ble interest. E.g.:

« AS seq-VF - Running spoken comentary synchronized with a
i1 film Cllp. )

€ - .. R Y

VM seq—VF - Running written commentary synchronized with a .

+

. film clip. ) . ) "

e

Three~element items of possible interest

AS~4N—VSA— "'his is a trumpet" + (tooty + This is a_trumpet.

A§—VS—VG - "Trumpet" + trumpet + (representation). ‘ o,
e . -
AS and VM sequences might also be associated with VF and VC elements

|

i o) fofmxtriplg; items of possible inﬁerest, E.g.:

AS 'seq=VM seq-VF - Running $poken commentary and running
written commentary synchronized with each-
othér and with a film clip.

G
AS seq-VM seq=-VC - Running spoken. commentary -and running = ! ,
‘written commentary -synchronized with -each: ~
o} other and with. an- animated  cartoon clip..

] v
If an oscilloscope is -brought into-:the -systém in-lieu of a-VC

>

element shown on a CRT,Ethéntsqch;tripié§,afe;posSible,as-AS~seq5AN%VC';

where AS is the Spokénxbommentary,rANiis;a«musicalzcomposition3 and" VC*

_1s the composition s frequency—amplitude graph ‘shown on- the oscillo—

b

%.scope. %ringing,osciilochpe capabili;y into -the system--opens -up: ti.

;possibility'fbr'defining—ali”sdf;s of interesting -complex: dynamic items.

3

‘Sequences N

. ‘ o o . o
‘Given- the sorts of -eléments .and items -enumerated above, a--given:
sequence can ‘be homogeneous Qf'hegexogeneouS'for item form, Beyond
= - . .
thi53'sequenCQngan,b;$blassedlaccokding t0 whether instructional: or

-

tive -or contrastive.
¢ Lras

evaluative and (if -this: turns out productively useful) whether associa=- \\.
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’

. of these sequences qill most productively be taught if invariantly

‘ seﬂ&orderéq;;or when negotiated in any order--if these sequences do

~ .
, “?9r\mg§t purposes, instructional sequences probably can be viewed

/
7

/és having lengths that are fixedtby E's intent rathér than by charac- \(\

reristics .of “S's performance. All such sequences can be viewed as

.ng a single fixed orcer for:purﬁoses of first presentation. Some

kN

“

negotiated in the same order; these sequences must be fully tordered
sets. Other sedﬁences—may—invite preductive teaching when negofiateﬁ_//
. ) . 4

“ LI— . >,

either in-a few alternative orders--if these sequénces must only be

.

v . -
) . P . ) . . . :
not require ordering. Where the series requires semiordering or -no -

ordering; -then .any requifémen;—to regycle'S'thfﬁqgh the'seQuence-can‘ ;
ﬁe'thc oqcasibnzﬁqrzpéftiéi,dr fuIi rahdom—reqrdering—@f;ﬁhe~sequ§hgex
Evalgatiygisquénces aiSOwCéﬁ;be'yiewedgaSihaving'fixgdilgngths,f
even -though- S- might not be fequired:to,negétiate the‘sequehéertofcom— //%
pletion. TQis wqﬁldrbe,partiCularlyftrue'whete'c0ncept?learning¢is
‘evaluated.. 'Fot'instruCpional'purposesgran?evalgagive sequence can:be
qﬁiewéd:as,having a—sihgle—ﬁixéd—p%dEr—duriﬁg giggg—pfeSentatioﬁ. For
reséérqhxpufpéses, it:oﬁten'wfllﬁge—neceSSary~;o randomize -test order
)dver'Ss;éven—for purépsgs of first presentation. —whergver,COQCepg
learning is evaluatedéfgests should be formed by -drawing items at
random from é:large store of—exémpiars: in,Such—iﬁstances3 a series
of tests—formgdrto evalugte ‘acquisition of given concepts probably
should be formed by sampling without xeplacement.

Whére items do not :contain VF -or VC glemgnts,,iDCMS as”a-hatdwafe

o vy, -

system capable of automatic control through use of appropriate software




* . " . \ ~ il *
. seems capable of forming various sorts of sequences by Pandom accessing

v/
to item elements and storing successively-retrieved items or elements

'\ <
\

until neefed. In consequence, it can handle randomization problems as

theserare‘encountered. The test of such capability is not so much one of
\
identifying fileé and composition storage areas and their capacities
~ |

and finding the system able to perform the necessary functions as it is

one of time. It appzars tenable that we can cause any such sequence to

be formed. The question is how long,.after the command to form such a
e §

sequence is given, can we allow the system before asking it to begin

. ] . ) o
presenting ‘the sequence. Such -questions- dwait -definitive answers.

It often will be possible to- specify and form sequences off line.
. ] / I
Where this is so and alternative orders. are required, then the quéstion

. ) ‘becomes one of ‘how much needs to be s tored in a given fd%f};" and whether

the systém's Versior. 1 :secondary storage can handle the requirement..

While we cannot answer that sort of question: definitively either, it
is- already clear ‘that we need not arm the system with a single -homo-

geneous- strategy in such matters. In some instanpes,—we—céh—ask—the

system -to form sequences on-liné and to keep one or two items ahead

of S. In -others; we -can ﬁormrséQuedces off line or store them in -such
a way that even the slowest system assemblies-~the audio ones=-=can

retrieve them while randomizing for order.




