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* Attention to Instructional Hed:[a. ’ e

ﬂhat are the Relevant NEdia Techniques and Learner Characteristics? i

Viéual attention has long been of central interest to the makersAand
users  of instructional media (Ball and Byrnes, 1960; Hiller, 1957; Fleming

and Levie, 1978) for they have employed numeroue techniques, ey closeups,_

-

underiinings, color cues, etc., In an attempt to make sure their audience

.mv-u~=ﬁ—*-notic2s the inportant d' eas they are presenting. He found that visual

‘attention is also of interest to the Spec:lnl Education field. According t'o S

-

' Crosby and Blatt {1968) , _-mprofessional opinion, derived from educational
and clinical experience, has lons identified impairnents_of attention aB a b
general trait of the mantally retarded-- and further, "-—at least four

theorists (Zeaman and’ House, 1966; O'Connor and Hermelin, 1963 Deany,- 1966

1
B4

- Luria, 1963) have posited specific attentional deficits in an attempt to

account for certain learning inpairments evidenced by retardates as a group

(p 69) . We began to uonder how effective our nedia’ techniques for attention- '

getting and directing v0uld be for‘mildly handicapped children who have o
difficulty selectively attendin3 to instructionalhstimuli? This question is
particularly pertinent to the current .attempt to educate such children in

the leest restrictive envizonment i.e. to mainstream then.
The problem this study ad;!!ssed was: What media techniquee influence
the attention of mildly handicapped learners toward the relevant information -
and ayay fron the irrelevant information in instructional media?
The pedia literature is replete with references to such techniquesh;n;“
; 1nc1udea some studies which f£ind learners attendinp unpredictably to un- :

intended information,. For erample, an early study .(Neu, 1950) showed that

% This research was funded in psrt by a grant (USOE G 007804210) from the
e Bureai of Education for the Handicapped, DPivision of Media Services.
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atl:eul:ion-gaining techniques employed in 8 how—l:o-do-—it film actually detracted

- from effectiveneso. i.e,, drew ottention to themaelves and did not increase

‘ learning A more onalytical study uaing eye-movement dats (Guba, and otharo.

1964) found that ottention to o televioed ocience demonatrotion wao often

focuooed on the demonotrotor 'e face (irrelevant) rather than on the otience

e

. object (releveut) he was discussing.

Some of the media otudieo finding pooitive effects on learning are the

e ——————— T

fo110wing~*togethet with the s ottentional tethniqueo otudied. Allen, Cooney,

and Veintreub (1968) verbol directious- Gibaon (1941) diotortion or exﬂB“

gerotion of relevont cues} Lumodaine. Sulzer ond Kopotein (1961} pop-on

‘lobelo.-ortowo; Trenchord ood Criooy (1951) large oizee upper left position, ~

color Wolf (1971) repetition fat.l:bl:a. novelty snd complexity.
Other sources list numerous opetifit techniqpeo preoumed,or found to

iﬁflhéhde attention. €.8ey Allen ond Goldberg (1977) recommend that media '

produoeto provide verbsl ditections. preﬂént only criticsl cues, use visual '

” emphesizers, uoe‘motion uge different medias Hay (1965) refers to color,

visual pointero. "implooion,techniqueo." cue familiarization including
extreme cioaeupo. subjective csmers, inserted queotiono; Boll snd Byroeo*'

(1960) refer to verbsl ceptioning snd 1abe11in3, eye attractoro oucb ag’

color, brightneos, movement. oize white space, ahape.

Au exteunsive program of reoearch on retarded children.(Zeaman, 1973
Zeapan and House, 1966) ascribes deficiencies in discrimination learning to -
attentional differences .vether than learning process differenoeo. ‘They

rebeatedly found thet stimulus qoielty strongly infiueoced the sttention of -

retarded childreu. The sudden introduction of novel cues was orten sccompsnied

by o&dden solutions to discrimivation problemo; : w N
. - Q -
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gt another study, Wilhelm and Lovaas (19?6) trained both reiLarded and

normal children to_accurately distinguish between two pictures. lhen they

. ’ M - 1 .
tested thchhildrengrrecognition:memory for the objects in the pictures,
The normnl subjects correctly recognized all three ohjects in the pictures

while the miidly retarded recognized an avetage of 2.1 objects’ and the

L]
~

severely retarded only 1 6 Apparently the retnrded children had selectively

.o *

attended to only part of the pertinent information.

___learning of-the cen*ral—information 10 pictures and decreased learning of

incidental information. llowever,reta:ded children failed to. make this,

distinctioﬂ.between central and 1ncidental informntlon.

Attentional processes have been more clearly implicated in retardste

-

“learning deficiencies where- studies have included eye-movement data, For

example, Boersma and Muix (1975) found retarded learners-to be deficient

in risual'attention. Their eye fixation patterns indfcated they did not

select important cues- in the pictorial displsya. Similarly, Hsckwqrth

~..gnd Bruner {(1970) tound that retarded subjects were léss likely to look at

1
~ inportsnt‘areas in pictnres than normal subjects, '

L3 . s

_ Tﬁe weight of the evidence in the preceding is that mildly hsndicapped

‘\

children are deficient in their attentional processes, and that this deficit

- could Place severe constrainta on their ability to learn from instructional

— -Hagen-(1972) found a development trend in normal children for increased

nedia unless compensated for bx_specfal media techniques for influencing o

‘attention, Houever-our brief survey of selected videotapes, films,’nnd .
_ iilmstrips for hnndicspped lecrners revealed only spotty and infrehuant nse.:
| oi attention influencing techniques. _‘ ol '
' Our iovestigation of this problem extended to five exploratory studiea,

M

parts of which_l will briefly summarize here,

+
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e The project was. interdisciplinary, the ihvestigators besides myself

_ including Dr. Howard Levie of the Audio-Visual Department aund Ur. J&ﬁés

Mcieskey of Special Education. The several graduate assistants had had
experience in one or thé other area as well. N . . L ‘_f
L The indepéndent variazbles of greatest interest were the attention-~

"influencing techniques incorporated in media. Over a &ozerf ‘were tested

.

- but primary emphasis -was on arrm:s, contrast, verbal cuing, and motion..
g -*'—"Conceptually the techniqoes ’uere divided into attent;.on-—-getting aud )

. v a:tentiot'-directing techniques and into learncd and unlearned cues. We

h)mothesized that the learned cues e.g. an.'cms, would be more effective with

oldex children than younger, In contrast the unlearned cues (thore that

d

appeal. to bas.‘lc at..entional processes e.g. changes in btightness. color, or

mot.ion) would be eqaallj effective across age groups. ' o .

-

i Subjects were rhosen to reveal any developmental trend. .The sample

‘u
- N

incluvded tha. entire EMR (educable mentallj retarded) population of the three
local middle schools and all of .those in the two elementary schools with
‘ the J.argest rumber of EMR children.

- Subjects were individuallyl tested, and each served as hislher own

" control in a tepeated measures design Stimuli :Ln either elide or motion s
N ) s
p:lcture form were reac projected onto a. small screen: 3 feot *irr fronr o‘f the

L

subject. L

. . During stirulus. prcsentation - record of the subject s eye movements wns

. made, Following presentation, either a recoguition or reca11 test was given.
"Ihus the dependent var:[ables were eye-fixation patterns and recognition or
recall. ’ S _ - .
. "_ ) The eye-movement det,ect;on equipment. was of the coroeal reflection type,
and the dam':‘w.ere re.corded on 16 pm film. The subject wore a kind of face ) ;
L] ' . . - .
. E; 0 . D‘:i(“ﬁ
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_ _magk whi’i":h weiglu.:d aboull:' a pouxiil‘w fi'l:tg:d securely ;nd comfoxtably
to the hiesd. It was aligned for each subject g0 that a spot of light directed
to the sidegof the right cornca reflected into a prism systc:m and ‘l':hrough

’ff_ibre opticas to the camera, Because the eye ball is egp-shaped .‘metead of
round, the-?nsition of the reflect.ed spot of light moves-as’ the eye moves.
‘I‘his spot of l:lghl:, called an eye maxrker; was auperimposed over an image of
the scene being viewed, and ‘both were racorded on 16 mm f:tlm. {See.-Figure 1),
Tae result was a film recoxd of the acepe w:ll:h 8 s;.tperimposed whil:e m;\fk
intermis tently mwing and etopp:lng where the subject was looking at sny
mo:‘uenl:. 'I'he camera ran at 8 frameslsecond and thus provided 8 data po:l.nl:s a
second as to wher;e the subject's eyea were fixa_l:ed.

. An :I.nitial exploral:or)' study investigated the ef.fecl:s of attention '
-:lnfluencing devices added to ‘nstructional materials intended for EMR leamera.

. Prames wgfe selected from .a couple of filmLstrips to produce a 26.-fgame' sound

" skide set 4mn two"i:e'rs:lona- compesed of contxol alides (unchanged frxom the " -

original film#trips) and experimental siides (altered ta include & dozen

-

¢« different attent.}on-inflneqcing dl;v:lce’a) » 7This sound sl.ide set wa.a préaem:ed ;

-") . ’ ) . : N " . ’ -
individually to 22' EMR subjects divided,between elementaxy. and middle school-

-

- . levele, Eye~movémeint recorda were made follewed: by a xecognition memoxy i:est ‘

for selected objects, both those that had been sccentuated in the stimli
‘(’l:afget objects) and those that had’ ot (incident dbjacl:s) » Dlstractors ware

from the same £ilmstrips but hud not been previously ahown. Ovaralil'icecz?;;xlition

accuracy data'were ss follows: -
' Target objects ' Incidental objects’ °
; .+ Experimentai (accentuated) . 94% S o 42%
. Control {uot sccentvatesd) 82% : Yy
‘ - ' S R
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As cpn be seen the experimental version increased recognition memory for

_ tafget objects (82% to 94) and‘reduce& ﬁemory for incidental objects (527%

to 42).

o]

0f the twelve accentuation devices in thig preliminary study, those having

the largest’ influence on memory were arrows and audio Prompts.

Al

e

The effect of the attentibn—iﬁfiuencing techniques on eye—movement

} , N _ .
-patterns o?a consigeyable. - For nine of the attention-influencing devices

- -

studied, the eye movements indicated a positive effect, i;e. accentuated

objects qeré fixated more rapidly and for a longer time than where the sa

objects were not accentuated. These devices weré color, brightness, contrast, -

4 .

2

sharpness of focus, reduction of irrelevant detail, close-ups, arzows,

¢ . : o
outlining, direct and indirect auditory cues. For Qxayple here'ia the efjfect

of audfo cuee on the pepceot of time the subjects fixated on the accent -ted-.

-

object as compaxed to-the same object without- accentuation.

. . - Indirect cue Direct Gue
. No_audio (Object naméd) (Told to look at obJeCt)

Experimental (accentuated) 57 : “392 ‘ 33%

ol

Control (mot accentdated) 122 12% ‘ B . 7. -
P Note that auditory verbal cies, both indirect and direct, about doubled
lookiné time oo the targét object. HoueVer. printed verbal labels wece not .

~ . effective for they were appareutly not read by the retarded children in’ this

1nitial study.. ) .

The more effective techniquea from this study were examined further in-

o follow up stodiea. together with one not initially atudied° motion. .. i '
' In one seriea of atudiea stimuli ware nine slides each containing
PR picturea of three familiar objects arranged in a triaugla See Flgure 2.

A Pioturea were line drawinga with moderate detail. In one condition an arrow

pointed to the target objeot. in another the target was high 60ptraat {black
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" linea on whitc ground} while the ineidental objects were low contraat (grey

& 3

" linea on white), and in the control condition there waa no accentuation.
, The dependent variablea wexre eye movementa plua recognition memoxy im .

-one . stidy and name recall in anothex atﬁdy, The picture recognition data’
) o . ) ) . .

- favored the axrrxow condition while the name recall data fevPred the contraat
" condition particularly for elementary EMR children. The lbrgeat effecta in
the eye-movement data were attriburable to apatial locaLion, .e. 402'bf.
-~ fixationa being on the object located uppex central in the frame aa compared

to 25% divided betveen the objecta located lower left and xight.

In one follow-up atudy with aimilar stiuuli the independent variable waa

verbal instructioua, .e.’look ut the . £ompared were oral, print,

- "

‘oxal plua print, and control comditionai Target objecta wege either lowérlt
left or lower right to contxol for the apatial location effect previously

! obtained. All the verbaliaccentuation4techniQuea uere highly and‘eQually ‘ -

L

successful.. Twice as many target objecta were correctly recognized aa comparxed

to incidental objecta.

- »

'The,eye-movemenf data alao indicated atrong diffexen~
. tial attention to the target object where verbally cued, that ia more‘rapid

orientation to it and a longer fixation time on {t, Fox exaﬁple here 1ia a

- . - K

compariason of the on-target fixaticn timea (seconda), ~ }
' . »  Elementary Hiddle School Middle School
- -EMR o« EMR Noxrmal
) - ," J‘\-\. . : "
o .+ Print Lo 2ak . _ 1.92 1.78
oral o o220 N 2,25 . - 2,04
Both . 2,00 4/ 2,05 " - 1,93
o ' " Nelther 1.07 1.07 1,25
n*. . .
: x RS .- 209




) -(See Figure 3) .«

[

Verbal c.ueing of all three kinds about doubled the fixation time for .
both levels of~EMR children and, importantly R neutralized the differences due

to grade level or abﬂil:y 1eve1 as measured by both: reeognition and eye- )

o

- movement data.

In‘ the other follow up study. srros a;xd notion é'ues vere tested,
Stimali consisl:ed of twelve scenes each consisting of a group of eig‘tt
"ldne drswi.ngs of familiar objeets. The drawings wene.sparcely detailed and.

were arranged in a consistent pattern around- the edges of .the frame.
* .é

The task was to find the snimal' in each scene, - In four scenes an

. -

arrow acéentuated the animal, in four others the anfual moved slightly,

‘and in the other four there was no accentuation. .

' . . L
. L .

" and recognition memori. To make the orientatiou-time ‘measure more Precise ’

euch scene was preceded by a blank scene having a blinking star at the edge.

: Subjects were, to look. at the star first. t.hua providiug a consistent

a

starting poinl: in the subsequenl: pearch fm: the animl.,

Results showed that the a“‘c"“ receiving ‘the accentuating cues were
correctly _recoguized mqre than those not receiving the cues., tHowever the
effeet differed across groups, there being no reliable effect for elementary

EMR subjects,’a significant effect (p'< .02) for middle~school EMR subjects

£
-

an.d a borderline effecl: (p< .07) for the middle school normsl subjects,

Differences between treatments were in part masked by hn overacheiling

effecl:' in recognitiun_memry. )

-

£

-, Differences were more apparent in orientatipn'timﬁis as indicated by the.

[ -

eye-mvement data, Time was measured from the onset of the scene to .the

L

_The dependent’var:la‘yles vere orientation time (measured by eye-mpvements) '




firet eye ’-f:l.mt.‘ioh on the target animal. As can be seen in Figure 4, the

motion coﬁd&gi_on wae aignificant.ly moxe effective overall than the control o

(p= .0001) but. t.her:e was no difference between the arrow and cont.rol
- conditions. ‘I‘he curves suggest an int.er:act.ion, with the wmotion condition
lar:gely eliminat.ing the differeme between t.he EMK and normal children.

Hcmever:, atatiaticals analyaia failed: t.o ahow this’ effeqt. to be reliable.
! .
Several t.ent.at.iye conclusions and recomndatioqs for practice can be

dr:_awn' from these amdiea:

] f.

1. Host‘. attention—influencing t.echniquea uaed 1n matrw:tiona.-. '

audioviaual pr:eaent.at.iona can have an impact. upon the beha‘vicr

iy

o£ netar:ded as well a8 nbrmal 1ear:ner:a. However, theae t.echn:[quea e

. Vary;in their effectiveness, and 2ay, be marginai‘in some cases.
L - 6

He would apeculat.e t.hat. the ,.effect:i.vent’aa of some techniquea ia

LS L]

subst.ant.ially less t.hat. auppoaed by designers and pr:oducer:a of

- . +

'audiovisual mal:er:iale.

2. Motion, an at.t.ention-getting cue, was shown to, have 2 at.r:ong effect -

" for both EMR and noma_l learners, making more rapid their. finding
Bl 0 :
of the target object and len‘gthen:lng their attention to it.

3. Printed or spoken instructiqus- to' look at an object, gpteqtion;

o

directing cues, made significant dif{er:em:ea in both recognition
wemoxy and eye-m_ovem'mt patterns m‘fevo;: of the 'tar:get. objects

as f:om.pered to the incidental objects. This effect was uniform

—

acrose all ages “tested and eliminat.ed the differencea between Q

o

ret:a,rded and normal chi.ldren on the task.

r .

-

.4. 1In some circumstancea, spatial location in the visual fidld can
- also have an important impact upon attentio;t to an object, the

uppif.'r central position in a frame being a dominant one.
f B .

P
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5. The effecti\;eness of several other,ty'pes of attention-influencing’

~. -- .- tcehniques e g., arxows, _and brightnces contrast ,#as uil in some

conditions and' only modest in others. ; :

-6, There is pome evidence that axrrows may be less reliable for .

younger learners and more complex tasks, which is cons:lstent with> o

our prediction that arrows, being a learned orx acquired technique, X

would be developmentally sensitive. o T
e [ v
7. The most consistent effect of attention-influencing techniques

E

. was on’ eye—-movements, causing learners to look nore quickly and S

for a longer tine at the critical information. Nhile thege

differences ‘were only a matter of seconds, the effect 4in fixed-pace—“ -

' media e.g, motion plcture ox 1V, -m:lght be inportant. Scenes in: >

_ such med:la are sometimes short, 80. non-productive look;[ng at )
. irrelevant cues could often be costly, for there is né chance* ".. .
. for a second lOoIr.. This effect would be particularly sexious

fox the young ox EMR learner, o - "

w7
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-Fig. 1. Sche'natic of eye-moverent detection and : L oes
recording iqstrumentation. , : ' o - _

.

~ . ,Fig. 2. - «Example of ‘type of stimulus. -
{control condition) used in studies of
‘arrows, contrast, ‘and verbal instructions -

—as_ques- —to—influence -visual at€ention. — T




P | Fig. 3. Example of type of stimulus
’ , used in study of arrows and motion:

(iriplied in duck) as cues to influence
visual attentipn.
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-Pig. 4. Orientation times (seconds) to target object for . -
three conditions and thr

ee groups: EMR Elementary, EMR
Middle School,\_ and Normal M:ldc]le School,. .
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