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Introduction
. Concerned only wlth analyzing television as an unmoving -

-

and undynemic mode of Instructlon, researchers In the past have

tended to overlook the fact that It is a varfable medlum that can be
J.

so produced to fit particular Instructional functlons and In so

. : Aartelaet
doing provide aimost suitabfle mean% for #adividualdalag Instruction,

The realm of educatlional television has been dlscussed In terms of
i%arning theorles and functions of inFTruction, the individual learner,
and production TéchAIques. Although researchable entlties In
themselves, In terms of present and future research ;nd theorizing :
on the Impact o} Instructlional television, they are seen 3as a
three-way In{eraction whlch makes up a medla épckage dr what Allen
(1971) calls ; fo&ndatlon for a theory of instructlional medla,

Lumsdaine (19358) sTaTgs that instructional media research
Is basicdily reseaﬁch on learning. Therefore television as a

teachling device must have incorporated withln its medfum those

neteésary instructlidnal .procedures that any good 1eacﬁg£ would
|

‘folloy. Snow ‘and Safunon {1968) take thls point one st&p further

by statlngsthat In;TAuctloﬁal technology must be conceptualized a$

_ some combination of learning theory and Indivrdual differences, .

Thls theory Is based on the pramlse that both medla and the individual
learner have certain aftributes specific to them and through °
. I .

8ptitude-treatment-interaction, the best fit between these attributes

Is found, Recent resea ch’(Gaqné, 1970; Salomon & Snow, 1968: Snow

. P
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of Intellectual processing whgTheg 1t be called.medlatlon, codling,

in achtevement. For #hls redson methods of linstructlion must focus

on the Individual student and what better way of 8cing thls than by

Ak ey } i B e . et . - S :

F

& Salomon, 1968; Salomon, 1972) s1resse£ the Importance of the
fhreerway interpctlon between the medium, the Individual Iearnerf L
and the learnlng\task, taklng into account bo#h 'rheorles and
variables ‘of Iean?lngiandLThe learner, pq&duc?ion principles and
varlablgs, and the structure of the Iearnlnqltask. This seems to
be the dlfectlon that research In educational Televlslag Is now
taking Tn order that mbre valid conclusions can be drawn about Thé

*

med Lum Than'had been‘made in the past. . oo
! "Learnlqg Is, after all an I;dlvldual matter, in which A
essential Idlosyncéatlc elements must be supplled by thé learner .
h!mself." (Gagne, I2101\< 62) In his discussion of learning and
The Indlvldual Ga&ge sugges?s that a student can contrlbute to his
_own learning by establishl conditlons of learning and functlgrs—of
*

H
“Tpstruction to sul1 hls own needs. As most Iearn[nq 1{\90“:2ﬁ Ta¥e,

learning occurs when the student. himself Imposes on a task’ e-#orm

[}
-

4 “ .
or set. Naturally the stimull prebented to the learner are an -
Impﬁr?aht aspect of leérnlng as a whole, but It Is how the student.

processes these stimull that leads to so many IndlIvidual dlfferences .

»
LN '

means of television whlich has almost boundiess propertles for
satisfying the préfequlsl?es for Indlvlduallzatlion. This ls supported

by Fowles and Voyat (1974) who state that televislon must provide

b 4
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reievant\!earnlng experigpces to a broadhrange of vlewers,
The above dlscussion feads to the question of cognltive
style and how varlous modes of Informatlon processing éffect the
capabllltles of an Indlvidval learner. Pséchologlcal ;heory has {1
that Indlviduals process In?orma?lon according to the cognltive

structures that they have acquired through experiencé. In Ehelr

dlscussion of aptI1ude-3rea+men1-Interaction, Salomon and Snow (1968)

. etaborate on thls by stating that Individual learners approach a

glven task according to aptitudes characterlstic of them. The

questlon at band !s how the varlous me§la can be so produced to

alter 1hgse existihg structures and at the same tlme enable the
lnqlviaual learner to react dlfferen}ly to new stimull. As Nunney

and HI Il (1974) point out, cognitive style [s not Im@utable. . A
ARcecording to fEemj The important thing [s to match the cognltive

style o; the stydent ta the 'style of the mode of presentation of

Fl

fnformation aqﬁlby so doing, gear fhe mediia presentations to the
tndividual s{ ngths and weak;essesle? the Individual learners. a
Cooney andlAllgn (1964) examined the nonl inear retatlonships among
hu&ans and their [nformations! environments and concluded that "the

deve lopment of a fearning experlence might be optimally contrelled

)
by precise placement of cueg designed to shift the emotional and J

loglcal frames of reference of the learner" (p. 3I8).

Several theoréticlans In the fleld of media 2ke now calling

L

for relevant research based on the above premise concermling the
* +
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Interaction between those InTeI}§c1ual capabl!ltles of fndividual

" J .
students and those elements pecullar to television or other medla.
In calllng for bases for future research Anderson (1972) states
that "the relationshlps of visual television communlication techniques

to theoretical models of perceptlon and iearnlng ought to be

%
investigated more thoroughly than lrlﬁhe past. There should be av
h

‘consclous attempt to |ink productlon technlques to.speclflc roles

they might play in alding paftlcular +ypeé of Iearnlné,wETh speciflc

types of behavidural obfectlives (p. 6t). Hls statement summarlzes

“
.

the feellings ofher educa+lonji communicators (Lumsdaine, 1968; Allen,

ave!expressea concerning the directions

,_,..l....
that research In the fleld sh?uld taks.

1971 and Melchenbaum, 1972}

It Is These fee!?ngs lbout the direction that research In

”

the area of educaT[Onat medla shoutd take that has stimulated the
folloving researgﬁ p;opos#i. This study wil! concérn Itsel f with
describing, Through'eyé ‘vemenT research, tHe Information-processing
that rakes‘BIace be?weeﬁ Individuals poss?ssing a certaln cognitive
tapaclity relevant to theiry degree of Locus of Control and refatlve

« -y

8ge, as they wiew televisipn and a statlc medium such as slides or

L]
flim strips. ] .

Locus of conrrof is a fairly new cencept In the dapaln of

cognltlve styles, but letely has attracted much research attention.

. !
Locus of conrrol Is the extént to yhlch the Individual percelves

thdt 1t Is hls own bghavlour whlch etermlnes whaT happens to him

]
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(Stephens, 1973), Rotter's (1966} discussion further Impiles the
deflnltlon of locus of ‘central expectancles - "Internal control”

- -
which Is thg exjenf to which an Individual percelves hls fate to be

an outcome of hls own actions, and "external céntrol" or the extemt
to ¥hich one percelves hls fate as being deteﬁm}ned 5y chance or
the whims of others (Shlive, (971).

"It is assgmg? that 3 chlld'g tendency (probablliiy) of
associating fhe occurrence of a relnfgrcement with his own behaviour,

rather than with some other event or kendition, may reflect the

degree to.which he perdelves his behhvlour as the primary contingency

for that relnforcemen1 and 1herefor the (subjectlive} probabllity of
the contlingency of {:at reinforcemgnt on his behavlour“ {Stephens and
Delys, [1973A, p. 96). Stephens ang Delys have COme 16 the precedlng
concluslon In the Ilght of thelr fresearch on the antecedents of

feellngs of locus control: In prgschool chlléren. Furthermore they’

slght (Stephens and Delys, 197J8) the resuits of the Coleman report
{Coleman, 1966) on the equatlvy of educaflonat opportunl?y In which
I+ 1s concluded that childrenfs feellngs of belng able to atfect

thelr environments and futurgs Is more Important than all school

+ factors put together. . ’

A major‘conCIuslﬁn that Stephens has come to that Is relevant
to thls study: s that the &e&elopmenf of Internal control expectancles
Is correlated with cognltlive-Inte!lectual development (Stephens, 1970,

71, 12, 713). This, he states, could mean elther that faster developmenty

f
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"of Internai control expectancles could accelerate Intellectual

development; that tn: reverse |& true, that because of thelr faster
Inteilectual development chlidren sooner acqulre Internal control

1 iy - gxpec?ancleg; or that both or nelther Is trus, | He suggests 3

safe expechtlon however - that Internai-Externgl {IE) development

i and Intellectual development tend to e\phance eack other In more of

; . asymblotic than paraslitic relationship. An Impoytant concluslon
1 | however 1s that IE control seems to "affect the rate of':unlsltlon'

of successfu| problem-solving strategies, of sché*ata, and of varlous

cognitive contents, prdcesses, and skllis" (Stephens, 1970, p. 2).

Stephens descrlbes research relevapt to the egtabi hshment

of compensatory or preschool environment [?1 ventlo chnlques

1

. based on InstillIng those elements of Internd} control Into dls-

—-— -

advantaged children™ A2 a result of thls res

rch he and Delys havelﬁ .

. . \
dellneated those parental and teacher varldbles that have prbven

. sutcessful In dolng so“(Stephens e{ al, 19711, | He ‘has shown¥that

"Indlrect control" Is more success}Ll than "direct controt™ tech-

mques for teachers In Instllling inte}nal.coﬁ rol expectatlons,In

chlidren (Steﬁhens, 1971) and that encouragement aTTeﬁflveness; and

qpopera?iveness are a fow of the relevant maternal varlables
. I ’

j(S?ephens, 1973), Interestingly enizgh, Crandatt (1973) has found

. * ]
that Internality at later developmental stages is best facllltated

»
by exteraal environmental varfables tﬁa? are antlthetlical to those

that Instl!l internal expectancles In' younger ¢hlldren.

3 |
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A major resuft of Stephens's research In relatiol to what.
has been so far dliscussed In terms of Instructlonal medla and
Indlvidualizing Instruction Is that he has shown that/kays can be ”
found to experlimentally Ipcrease the rate of Internal control ex-
pécTancles In young children which can lead to an enhancement of
cognl tlve development. Certalnly televislon of other forms of In-

structional medla couid play a key role In'relation to this findling

If more was known about the cognitlve proce?ses Invelved In rélation .

to |E control expectancles and the reinforcement cod?lngenc!es that

's0 af fect These‘pedlatlng processes, _ ' l

Other fIndIngs relevant to the concluslon that locus of
controf Js related to cognltive development Tha; have evolved from
recen;.locus qu$5n1rol resea}ch are that scores In the directlion
of lntarx:l Jocusiof control are shown to Increase with age (Shipe,

1971); t IE co frol correlates posltlvety wlth academic -

achlevement (McGhe“ and Crandall, 1968; Relmanls, 1970; Chance, 1968};

that Internal con# ol correlates posltively wlth both persistence

on Intellectual tagks and reflectl@lty {Crandalf, 1970); and that

1E control 1s reiated to attentlon deployment and the tendency to
|l L 1

seek IEfOrmatloh (Qavls and Phares, 1967) and to use Information

{Phares et al, 1968), Furthermore, as reported by Stgphens (1972),

Polndexter has'lhd&cated a slgnlflcant‘c?rrelatldn between |E control

N -
L

and the Slffsen 1Q test. !

"
t

It is the Davls and Phareg concluslons that are of major

9
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concern fo this sfudy«‘ nd through eye movapent research more inslghts
wh

whll be gilned as tfo fﬁe effect of IE control and the attentional

variables ithat play & key role In the Interact between the
Indlvidual tearner and the mode of Instruction,

The proposed research Is based on.the v derlying assumption
that aghhlld's eye fixafions refi;cf his cbgnlfive approach to the
task and fH;T eye movements’are indicative of attending behaviour
(flemlng, IQ%Q; Mackwgrth and Bruneh; J966). In the same fashlon
Yarbus (1961) has concluded that It "i# natural that the sequence
and duraflon#of fixation on the elemen:g of the object are determined
by}fhé process of thinking which accompanies the lnferpréfafionlof
the information., Hence pecople that think different, see different"

. . . -

(p. 53). - t \\' \

- Furthermore, Vurpiilot (1968) has.found that chll{ en under
slx yearé of age %can only‘a Ilmlf?d par? o% each'sflmulus, %hus
making Judgments on' Insufficient ;§idence. She found, and describes |
her findings In refation to Plagetian theory, that chlldren under
six are unable to rglafe to the different’parts of the object to be
percelved wh!ch leads to poor‘dlffegspflaflon of the elements, She
qgscrlbes the, perceptual sfrafegies of young children as belng

Ysyncretlc" or lacking’In coordination between a*alysls and syn-

.thesls, 1t is therefore lmhorfanf for relevant jflmull to bg high-

tighted In the stimulus fleld In order to fachll} }a're learning, par-

ticularly In younger chlldren, Coflins (1970} study on the .earning

Fy
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of essentlal and non-essentlal content In a medla presentation- supports
o IT this latter statement. Colllns found that learning of essentlal con-

tent Increases ps a |lnear functlon of age. in other words,

- select|ve a11gntloﬁ seems to be a developmental process, Thls Is ‘

consfstent with Plagetlan theory that predlicts an increase with age
H - ! . /

q{ of the extenf In tIme and space of the range of perceptual actlvity,
As Fowles and’ Voyat polnt out In relatlon to Plagetlan theory, a

child who 1raascends the preoperational to the more abstract ways . ,,#

- .

of thinking, also moﬁés from a more egocentrlc to an obJective polnt

. of view perEeptually. They aiso point out that any mode of In-
! . .
! ; structlonal presentation’'must take Into account -the fact that not

‘2]l children vlewing a program are at the same level of cognltive

e —

v development, and that how, they reSpohd to a medla presentation Is

e ot b
]
T

Yo very much dependent on seme speclflc situation Internal to the

Individual. These latter statements concerning parceptual develop-

r

4 . ment also have relevanEe to the study of E control particularly In .

) reiatlon to Plaget's theorizing on egocentrism In the &ounger child,

o ) l _ .

‘ . As other resdarchers have doné (Tinker, 1958; Yaylor, 1965;
: - | '

Yarbus, 1961; Goo¢ld, I9Y3; Nunnq[ly, 1973; Drake, 1970: and Fleming,

’ ‘ 1969, for example}, VqulIlqt uses the number of eye flixatlons as f

>

: . | an estlmatlon of the amount of information collected during 1[9

éxplaratlon of the stimulus, and It 1s those areas high In Infor-

' |
mativeness where fore fixatlons are concentrated (Mackworth and

-

Morandl, 1967; Guba et ai, 1964}, * Adequate scanning strategles are
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a

éxemgllfled by eye flxatlons, that are concentrated in 1he,hlgﬁ In-

formation areas. The reverse would be true of Inadequate informatlon -.

‘processlng or encodlng strategles as was shown by Brlggs (1973}, aﬁd

O'Béyan and S| lverman (I9?2); ImproGed readlng sklll results in”
fewer fixatlons, fewer regressnons shorj?r span of flxation, In- A
creased span of recognlflon per flxatlon, andulnéreased rate of com-
prehenslon (Tinker, IQBS), However, It must bé'rememPered, as
pointed out by ?aylor {1965) that eye movements are only descriptions

of good or poor readlng strategles, not a cause or gffect of readlﬁg

abtilty. Thelr utlilty IIeP.Ih thelr abllity to dlscover how an

, lndlvldual'attacks a problem,” how he/she d[str]bﬂtes effort'ln - .

problem-;olvlng; and ﬁ?w he/she might ghanée a strategy In the course
of a solutlon. As Flemlng_polnts out, "eye movements lead to a
1heo;etlcal In19rpre1a1lpn.¢f résgarch data and a practlcal prog-
nosls of what mlght Improve the '};adapillty' of a meggage" (p. 396).
Furthermore, and thls can be In'erpreted In refation to this proposeq
study In partlcular and fo the productlion and evalua?Ion of in-

sﬂructlonal medla In general, Flemlng feels that eye movements are

éful Indlcators of whether a designer of an Instructional program

i

‘1.

has fulfllled his objJectiyes or whether a researcher has met his
hypotheses. B ;

In relatlon to the aspects of locus of cantrol previously
dlscussed and to bg studled here, saﬂEJTnTeresflng.flndlngs are

sighted In the |lterature on eye movements. Faw and Nunnal ly (1967)

v’ iz .

AT,
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" found that not only d1d eye movements covary with stimutus character-

e

¢  Istics such as complexity and novelty, but they also were related

il

el

to the affective tong of the stimulus fleld, This finding has Imq

poirtant Impllcations when discussing the stimulus characteristics
w f

* .

and motlvational varlables that affect attention, particularly in
relation to IE control as it relates to the affective value of

stimull In the visual fleid. In discyssing thelr results, Faw and

-

L
. Nunnally call for further research Into the developmental aspects

that might Influence affective tones ERP Informatlional value,
Concernlng eye movements and medla, Guba, Wolf, de Groat,
: Kremeyer, Van Atta, and Light (1964) base thelrwresearch on the
prémlse that "chlldren have certa!ﬁ "natural’ éye movement patterns
which they utlllze in learnling frém the televislon medlum aﬁd that
dl fferent modes of visual presentatioﬂ utiilze these patterns more
A or less advantageously® (p. 35?). Theyl?eél'Thaf Indlvidual differences
are reflected iﬁ eye movement patterns, A most Important con;iuslon
to thelr research, and relevant to this #tudy, Is thelr feel{ﬁg that*

4 ! L]

eye movements come very close to a‘physlologléél Indlcator of laA-

telllgence, sted on thls assumptlon-and a previous one made In

relatlon t¢ |E control and Intelllgence,, this study holds some

4 Interesting findlngs to be discovered through a description of eye
* *

'hﬂovemeh15:

=

- The orlglnal premlse of Guba et al slighted above,Js the

basls for another aspect of thls study -~ 1,e. coTparlng two modes

-

13
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+  of Instructlion by means of eye movement analysls, One value of eye

S , movement étudles, as mentloned by Wolf (1971), Is that they can be

Indlcative of how an Indlividual responds to varloﬁs stimulus materlals,
Past research compéring the varlous medlum as methods of presenting
visuallzed Instrucflon have been Incdnsistent In thelr conclusiéns
although .it is generally acknowledged that no signiflcant differences
éxlst betweén the efféctlveness of two or more visu;l medla (Dwyer,
1973; Jamisoh, ppes and Wells, 1974),. Dwyer presents some fairly
od¥daTed reséarch comparing filmstrips and televislon of which
;Ilmgjrlps peved fo be the most eftfective mode of tnstructlon, How-
e&ér slnce this rgseqréh, there have been many changes In the pro-

-

ductlon technlques of teievision that have proven to be able to make‘

Important ot relevant cues more sglleﬁ+ to a Iearﬁ;r.. Dwyer doésﬁcon-l
cluds, though, that the nethods of presentation used” In hls study
(televislion, slldgs, programmed instruction) are not gqualiy effec?lvé.a
Jln pre;entlﬁg V!suqllzed material. In thelr review, Jamlson, Suoses;
and Wells put the blame for the "no significant’ di{ference findings"

on experimental deslgns that Impgge such stringent coytrols on the
formats used-;o present the content 394055 the varlous medla that
everything but the medlium Is belng hetd constant, They do suggest
however that furtber reséa}cﬁ Into a comparlison of the varlous modes .
of Instructlion should concern ltself with the long term ef fects of

Individuallzatlon, This polnt is also stressed by Snow, TIffln, * ~ g

and Selbért (19651 whose findings suggests that different methods

>
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of teaching the same subject matter can be. facllitory or .Inhiblting

L

depbndlné on the characterlstics of the learners that lnferac? with
theé methods of presentation. Allen and\welntraub (1968) suggest that
the mofion variable peculfar to a televised mode of presenting

visual stimull is more effective because Of production 1echnlques
that aIJ'in the dlfferentlation of relevant stimull, Computer

o

. bridglng’ is an excellent example of tefevislion's abillty to guide .

eye movements. Flnally, on the subject 0f varlous modes of preseh-

- b

tatlon, It must be remembered that no vaild comparison between modes .

of presentation can be made unless the content of the Instructlon)

Is established as eduiyalent across modes.

R PR

Hypothes|s . -

in ITght of thé precedipg statements on modes of Instructional

-

~presentation, eye movements, perceptual development, and tocus of -

e e 2

‘control, the followling hypotheses have been formulated:

(1) Older chltdren will exhlblt more efflcient scannlng strategles

. and wit| comprehend better than will younger c¢hllidren,

{2) Internally controlled children will exhlblt more efflclent \

. scanning strategles and wlll comprehend better than wllf exter-
nally dontrolled children,

(3) A televised presentatlion wiil yleid more effliclent scanning
strategles and better comprehension for the externally con-
trolled Indlviduals, than wiil a statlc presentatlon.

(4) There will be no difference across modes of presentation In
the scanning strategles and comprehension of Internaliy con-
trolled Indlvliduals,

5} Efflclent scannling strategles lead to better comprehension
of program content.

15




ﬂ . Procedure
E L

' Sub}ép?s and Deslan . ’ :

Fl

1 ; SubjJects wlll be sixty-four chlldren equally spllt on age,
locus of control, and mode of presentation. The deslgn Is a 2 x 2 x 2

wlth'eight,subjec1s In each cell 2s dlagrammed: -

S N =8 N =8 ,
Locus of Control -
N 4 -
’_/ | . ;
. ' . N=8 | .
' olds , . .
Age
9 yr. N=28 N =8
- olds _
T.V. Slide
' Mode of presentaticn ‘ i &
Method . : /

Segments from the CTW program Electrlc Company are'to be
used as the stimulus. It has been demonstrated that preschoolers
are attracted to certain segments of Electric Cafbany (Graham, 1973)
and It |Is these segments that are to be used In }hls study. In order
10 Insure simllar con?ent~over presentgtlons, 2 sllde presentation
uslng the visuals from the Xelevislon program concurrently wlth the
same volce over will be dgsﬁgned for the purposes of thls study.

Sub Jects.wl 1l be pre-tested on degree of locus of control,
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Intelllgence, and knowledgg of pragram content. Locus of control
will be evaluated by means of the SDRCI, a Locus Of/ConTrCQKmeasuFe
Speqificélly qésigned by Stephens and Delys for preschoolers and
chlldren. The subjects wlli then belassigned to thelr reSpecflve'

cells (see diagram) and presented wlth the visual presentation. Eye

\
é§0vemen1 recordlngs are 1o be simultaneously taken by mesns of a
Macgyorth eye marker recorder {Mackworth, 1967). Ipe eye moYements
will be analyzed, using a computerlzed method being presently

wor ked dut by Henderson ;nd Mock, to determine which cells viewed
the important elements of the presentaflonv Etticlent Information-
processing strategles aré to be deflned by\Clustering of eye move-
meénts In the refevant areas of -the visval fleld, and the dlrection
of eye-movémen+s {Brlggs, 1973). A‘DOST-TeS on program content-
will.be glvéh to the groups to assess any intaractlons between
comprehens lon any e*e mOVemen;s. Thus two ;epqndgn} variabies, eye
movement recordings and a measure of program content comprehenslén

are to be employed in 19}5 study. \




