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The relationshlp of eye movements whlle watching television, reading

“

fg ability, cognitive style, and mode of prnsentation was studied. Eighty—'

- oy

f1ve third grade children were. classlfled as good or poor readers

Vo e

(Gates?%acGinitie Reading Test) Cognitive style was measured by thn'”““~

Children s Embedoed Figures which classgfied subjects as field de—

uv 1 T

pendent or independent.t A Polymetric E?e‘Movement recorder was used
. l -
to measure attention as chlldren.viewed seven stat1c and'seven dynamic
.o segments from The Electric Company; The results indicated that the
S ) i L R
| effects of these factors varled from segment to segment although sev-f:;ﬁ
- - I . : ?

eral oVerall effects achieved significance.; It was’ concluded that

eye movement»research is a. uveful tool for assessing individual

i . . SRR

differences across instructional modes.'¢l~f”

; . P

i
!
l
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Lo Eye Movement Research and the Interacti¢s feiween Televisica and o8& = =
~i_;fChild—re1ated~Characteristics R .
. o . . o\
_Lois J. Baxon™ . - - AR
SRR A e ) . 3
s . - )
: e v 4
: . Ce 2 .. . \ | . - . . . el .
\ A c e T s SR : L A
' Research (Gagne, 1970 Salomon and Snow 1968;:8row and * . T N

© e

3,Lfi Salomon, 1968 Salomon, 1972) has srre sed'the importance -of the‘

three-way 1nteractlon between the med1um the individual'learner

!
“and the learnlng task. Thls study exempllfles what Salomon and

‘o

QpClark (1977) have calred a "quIOH of what had'previously beenfﬂyq -5hm_~"ﬁ:“”:\

L exam1ned LhrouOh 11near 1nvest1gatlons of main effects. ~The re- -
' ‘ . ‘ o
ﬂsearch performed here can be’ descrlbed 1n terms of - the definltron

.
A

S of med1a research as the 1nvest1gatlon of the psychologlcar and

instructional effeets of media‘on the responsesmof‘individuals. f:fw

Th1s partlcular stuay descrlbes,_through the analysls of - eye move—

“") o : : o :','. .

ments measured dur1ng the viewing of both dynamlc and static telew

. Coe ' : Lo,
VlSlOH presedtat:ons: the perceptual analys1s of 1nd1v1duals - fb.

possessing d1ffer1ng degreos of field independence—depeudence and

read1ng proflciency.;m“”

to both the fedtures of the st1muli before him and the organiz-_;~;1f~

-ationfofqhis'own7cogn1t1ve structure. The gaze, as it is called

o
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(Mackworth and Bruner, 1970 Mackworth and Morandl, 1967), is | SR » ;-'vf

' 1n1t1a11y controlled by the d1splay,_but eventuallj becomes an "

e

1nstrument of thought , Study1ng the eye movements of f1eld 1nde—

| pendents and Eleld dependent 1nd1v1dua1s, and gooc versus poor

readers lends 1ns1ght 1nto eomparlsons, 1f any,'of deve10pmental o

\

shlfts frbm global process1ng to hlghly d1fferent1ated modes of '

perceptlon. _ _ : o o P A "’yg-'

“Wolf (1971) and others (Tlemlng, 1969 and 1970) have supported

Loe o

S L

fattendlng behav1or.

*'4 °tark 1971 Vurplllot 1968)

e ens e’ g
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f,

the v1ew that "the study of eye movements allovs for an unusual

' . C
-4

inpportunlty for determlplngathe-reactlon of v1ewers to stlmull

(Wolf, p 113)

The research carried out here was based on the underlylug

' assumptlon that a Chlld s eye flxatlons reflect h1s cognitlve :

L approach to the task and that. eye movements are 1nd1cat1ve of

- : L

-

founded 1n the lltcrature (Hackworth and Bruner

1967 Guba Wolf de Groot Knemeyer, Van Atta, and nght 1965

Gould 1967 1973 ' Gould andwu;uaffer 1965a 1965b Gould and

Dllr, 1969 O Bryan 1969 O Bryan‘and Boersma 1971 Noton and

\".\

The esearch performed here"'

1nvest1gated both 1nd1vxdual d1fference and st1mulus—xe1ated

et

=5 . . . . th i

between these factors.~ The prlmary obJectlve of thlS research

was to study by means of eye movemenb photography the

. . B ‘.,»"“ . o -

Support ’or such an assumptlon 1s well _,{}.

1'70 Mackworth .

charauterlstlcs whxle at the same t1me examlneu thk 1nteractlon

attentlonal;




. processes related to the organlsmlc varlablcs or f1eld—1ndepend— T ‘Vfij,'

1
- !

g ;] ence—dependence*and dlffarlngtlevels of read1ng prof1c1ency, and :
R -affl, to test whether there was an. 1nteractlon between these factors and

B the element of movement 1n the st1mulus presentatlon.‘

’f-j_.d7m EYe movement research 1nto the process of - reading has generallymfiv
; found that read1ng prof1c1ency var1es w1th Jboth the abllity of the R

reader and the complex1ty of reading mater1al (Tinker l947-‘v

e

'ﬁ:“f Taylor 1957 1960 Conant 1965 Fleming, 1969 Mackworth and f

Bruner, 1970, Nod1ne and Lang, l97l Edelfat 1975 Rayner, l975)

There is no doubl that eye movements can provide a way of ob-_, v ‘:v.*:qvﬂhf

. u\ L

serving the relat1ve effectlveness u1th wh1ch a person reads

c 69(Taylor l9g:i W1thout attend1ng to.- the stimuli 1t would be

L 1} t; very d1fficult to proaecs any 1nformatlon uhlch in “tdrn- bene£1tS'ﬂ”“

. TR reading operations (Mackwor*h l972) By prov1d1ng oescrlptive tf

1nformat10n, th1s eye movement rpsearch attempted to lend 1ns1ght
‘37f ; into pOSSlblj dlfferent response avallabllltles between poor

‘ ﬁ? ﬁ :readers bound to slmple decodlng, and good readers, analyZ1ng at rw“:
higher levels up the h1erarchy of word and letter recognitlon°

. Ce . '.Y . . ..‘
C - - - . . e

There has not been much eye movement research ac it relates,', e

b : oy v m"‘"lw&

to thp area of fieJd independence—dependence although two’part~7?-~*j"

~ 0

¥

-~ ."i"
PR . 1cu1ar stud1es (Conkllr Mulr, and Boersma 1968 and Boersma,

Muir, Wllton and Earham 1969) have found differences in such
‘v}'.v scanning s*rategles as track lenth and information search._~ '

Or1g1na11y defined by Witkln (1954 1962 1964 1977) field—u'

ERI!
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"1ndependeqce—dcpendence has been used to descrlbe 1nd1v1dual

"d1fferences 1n overcoming embecdlng or potentlally d1stractJng

:‘fcontexts. kFleld 1ndependent persons possess a more analyt1c'

"ﬁjapproach to tasks, in contras& o’ the global f1eld approach
- 0‘. - -

'4character1stic of field dependent 1nd1v1dua1s (Wltkln, l962)

'.éVThe.eye movement lndlces cho;en for,thls study served as a des—;~‘

n@fﬂfcrlptlon of\those behav1ors wh1chd§fe.ndImallyfattribﬁted to~'
midiV:ﬁ.lyiffeld 1ndependent 1nd1v1duals whlle at the same  time SPEClLiéd
.the global characterlstlc, ofvf1eld dependent persons.ﬁ An

'} o L.

intentign of this study washto assessithe possibly ‘embedding * . - -
Ty , s o ‘ _ Ny - o

) j*'nature dfévarious telev1sed stimulus segments and. t0‘exam1ne ‘ .
. S o '

~uthrough eye movement analys1s how embeddedness (or d1stract-~w-

LN

i,“1b111ty) may have affected the attentlon of f1eld 1ndepeudent R

r\and f1eld dependent chlldren. Of part1cular 1mportance to th1s
. study was’ the ab llty of the televxs1on code varlable of motlon-
A - \ : won

. to. separate f1gure from ground A number of - arguments for actlon "

1

'Zonfthe screen,are'found in research.(Fowles,11973 Rovet 1974 {u”

»",;'Anen, wh. T

The appeal for research whose'maJor aim is to examine

i%stimulug characteristics.as well as person—related variables7had
YL vmotlvated th1s study

A o ) RN -

A Prev1ous research compar1ng the various medla as methods of -
| DR
1nstruct10n had been:1ncons1stent in® its

A

upresentlng v1suallzed

l

. e

‘ !

'conclus1ons, although 1t was generally acknowledged that no

.s1gn1f1cant dlfferences had resulted 1n most stud1es comparlng

e ,._,....--_
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the gffectiveness of two or.more: v1sual media (Dwyer' l973'

Jamison Suppes u& Wells 1974) oalomon (1974) suggested that “k‘ .";}

”;; researchers must look at those variables peculiar to one medium i
\‘ I ;“ Y e .
LN .itSelf The importance of looking at. ﬁhe symbol system unique

- J'

S.ro each medium" (p. 386), and how it 1nteracts with certain

- . . R
e

AR "learner‘characteristicf results in more 1ns1ghts concerning

.individualizationIand-the nature_of_the medium;' Looking at. the
i various formsjof;information;representationjand how they are ﬁ..j;‘ | R
7Vf0perated on by an ind1v1dual is‘more beneficial than studying r
'm;differences across the technologies themselves.f Studies of this

;{‘r'”,‘ -Msort toucn the heart of the issue - "the relationship between the

A [ "»
' e

way information is externally represented and how it is internally ‘7_f51;ffff
_processed' (Conway, l970, p‘ 159) e '13'._ : ' e

e "tf,f-v Television possesses pictorial, symbolic, and verbal char— :

‘acteristics (Allen, l970) Acco ding to some theorists (Olson,»-
‘i( l974 Olson & Bruner l974), the individual learner must become .

_aware of the code within a symbol system in order to benefit from
finstructions.A When producing a symbol system code for a particulan 3 Uﬁ.Q"";
"1earner it is important to take into account _the possibility that

S too[many irrelevant cues may—also hinder learning.} Rust (in

'.bFowles? l973) reiterated the point that such high appeal char— a

._.acteristics ‘as rhythm rhyme, and electronic bridges may be

o . . e
P .

Y
'“_;:,_ﬂq;.distracting ‘as welloas attention—getting

In looking at the medium of television, one. would classify ”:::ZfﬂyV_;j_tﬂ

s . . u,,;,: . .‘»‘! o

mi?movement;as;aﬂcode variable.g Allen (1970) proposed the need fory,ﬂ;A;'"V'ZT




 ~$tudies comparing action and non-action within the medium. He also - . 3
stressed.the necessity"of”including'individual aptftude;variables'
¥.1n research of th1s sort-and advocateQ,further 1nvest1gat10n 1nto‘

B 1

'{fOMf those var1ables deallng Wlth the perceptual processes and how they

ER ,.‘_: Lt 1 . . e . 4o

1nteract differentlally toward certaln medza elements

. . B . . . . .

“?lmhe-?PPealfforfresearch'whose'major aim was,to examinellf”

L stimulus‘characteristics as well as person-related variables

FRRERTEE S ] -
-motivated th1s study S ,

In the nature of format1Ve research ex1st1ng segments of the

‘. . N

LR Chlldren s Telev1,101 Workshop program The Electrlc Company_were ,”;

o

examlned by means of eye movement photography By doing so : :,

poor readors, and f1eld 1ndependent, f1eld dependent children were .

T

observed in 1nteract10n w1th telev1sed segments From the program

v

As well the‘nature_of.the stimulus element of movementuand ;tsp“

resultant effect on attentlon was observed

PR . ._.‘;' a.-

" The 1ndependent factors of read1ng prof1c1ency,‘f1eld— '

e T ,,A,

1ndependence—dependence, and dynamlc versus stat1c st1mull werL

e

kexamlned in terms of the1r contrlbutlon to five eye movement

ol , -
measures - (l) or1entatlon t1me to target or the length of t1me
'taken by a,subject before maklng.a f1xat10n on- a target areaz-wghd— .
] (word or sentences)nonce mt appears on the screen (ORIENT) |

.

(2) percentage of fmxatlons on target (FIXATION) (3) percen*agp'

f%w,m,m.f, of t1me on target (TIME) (4) left—to—rlght movements or d1rectfj AN

ERI!
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;fimation durat ‘on -on target (AVERAGC) These.measurcs have;been‘

used in past eye movement research stud1es wh1ch in be1ng se;“

\

e Qlected for'this research were'considered uséful indicators,o§ how
P ] . . .. : . s, B . . e"

e

persons would integact w1th a stlmulus presentatlon on' the teieei

'f}v1slon screen q(partrcularly one 1nvolv1nga' eading ). These

. - ,/’5\

:~f1ndices provide informatlon as t0'whether and how an 1nd1vidual

v,is directing‘his'eYe‘fixations,to;targe;s,onjthe screen,.and also“

" S - s o v .- . B I EA T
N P R ‘ . . e AT |

iﬁfurnish_insight.into’the'effectsfof stimulus variables on eye =’ -’

.un-- movements. - e, SO o S e

-zy o I L
In light of the llterature concernlng field—lndependenceb .

. .
- . -

Ty
!

dependence, readmng prof1c1ency, mode of 1nstructional present-'w

S . : 7 . cT e . . . . S : ¢ .
B .
.ation and eye movements -the.folleing'objectivestr.Fesearch~'

,questions werejformulated: R S P

s : S o PR

. 1) By means of eye movement data to gain‘more’insight°intorthe
- . o B : K3 . L .

'frelatlonshlp between f1eld-1ndependence—dependence and readlng

W

e L T . L S , . L L,
IR proflciency..,:ﬁ S f_;’r i L
TR fﬁZ)' Ey,means of eye movement research to'determine the-effectsu‘
N L.-" ) "; ) s - S . ,A,_- . . R . "_ B
el fand poor readers and field 1ndependent ‘and fleld dependent
. H 4 et u', e A . ' . . L o0 B - . N .
.0t dndividuals, . - ; -
b o G < ) ‘ oo RN o . . . y - L L 3 '.,. SR
*3). ' By means of eye movement résearch, to furthei. investigate -
A i . — e S T ~ -
7:'differences'in:perceptionobetween good‘and'poor‘readers. o
: R - . : ‘ ... E e S
L - 1‘4) UtlllZlng eye movement research, to examine perceptual

.,":_‘ ) ..", . “:"'1. s . " o y -
S ”_Jdifferences betweﬁn fleld independent and fleld dependent persons.,f”

ERI!
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. te - B . A -
. R LT PR . . . . M
N . R . oo . . o
et A g e . @4 /_
.. |"~ '~ TR ' 3 ’ -

The general obJectlve of th1s research study was the\

-

- . . N ‘..._-4

f?'follow1ng In the llne of formatlve or ongolng f1eld research

. . .

us1ng eye movements as a dependent var1able, the research was

. [T . Lo . 1
CL TR <

,Eerformed 1n—order to acau1rermore knowledge about thé commun—.

T . . - . : »

L'1catlon4process betwgen the medlum and’ the 1nd1V1dual

. ; *\ j Ty ._, . 2 P 9
It was hypotheslzed“that good readers, f1eld 1ndependent
L

1nd1v1duals, and dynamlc stlmull would yleld thenmore prof1c1ent
. el \- - LA
. v~ada anaiytlcal scann1ng strateg1es‘ekempllr1ed by slgnlflcantly
"'_,:5', . . H . _, .
A 'g?;taster or1entat10n t1mes to- pr1nt, a s1gn1f1cantly greater per-- o
I B N N S B . N4

e - - -\~\.

'Vcentage of rlxatlons én the target words, a s1gnif1cantly larger

. -
- . B U i

:f-percentage of t1me on target *a s1gn1f1cantly larger percentage

IR .of d1rect10nal attack on target, and s1gn1f1cantly shorter

. " -.-duratlons of flxatlon. T e
Cey ol 2 B .. PR

: . Sub1ects o :-_'» ‘ . Coe . ‘ : a_‘*:f
.."'v'i _"‘:‘. . "t . - - PR .
o ! The subJects (Ss) were 85 th1rd—grade puplls (42 boys, 43

g1rls) from e1ghc elementary schoolsyln the Scarbor0ugh Ontarzo

.

Q? Board of. Educatlon.‘ The Ss were chosen accord1ng to’ the1r com o

»

.. . ~
prehensron scores on the Gates—MacG1n1t1e Rbadlng Test, Prlmary c, .7 ‘

p ' ~ . e
R4 N i . kS - . .

Form 2 (1964) The test scores were obta1ned by exam;nlng the S ‘?1’4""

N : : . - N
. Hindividual'record_flle for™ each grade three student in the*normal-

R o S e S . -

o :stream~forxeach school,‘ . R L ' -

— 3 ) . : .- . e 'S . “-, .
e PR

Those students scorrng “at least one and one-thﬁ qtandar

“ - . . N ‘~

dev1ations above or below the Borough mean read1ng score were

3 L “io

[y
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Vo

respectively assigned to good reader and poor: reader groups. The_,

Iy - - - .

».8s- consisted of 41 good readers (15 boys, 26 g1rls) w1th a mean - 'A‘.

‘e o, e

-,readlng score of 40 82 and 3 mean grade equlvalent score of 5 63 --:”. L

and %4 pooi readers (27 boys, 17 g1rls) W1th a mean- read1n score;j“

:of:10;93'and.a mean'graég,eﬁuivalent score of l 76 ‘:: B . ';E?;

’ ' ﬂ}.l". A Polymetrlcs hye Movement Recorder (Model V—1164 -1) was' %

\‘:used t;‘record eye’ movement patterns (EMPs) in th1s study.; ff .iTm"' o
|

(3

1;ﬁ_ . Mackworth (1967) prov1ded a detalled descr1pt10n of this 11ne-fj.

of~s1ght record1ng equlpment UtlllZlng the corneal reflectlon

method character1st1c of th1s‘apparatus, a spot of 11ght super—' g

. ' .. v
. P

*iimposedvover the‘stimulus“field wasfproduced.. mhese eye Spots

v

: . . > . ) ot

. were recorded by a v1deo camera as’ the Ss. V1ewed the st1nu1us

N~ . -
~ . . . . . o . [

f
Ca o
B b

e field'Bn a nine—inch television screen housed‘at eye_level‘ S,

y o ) . A S \ s

. -approxlmately two feét from the sthect ¢ The locatlon of eye e

. . } s 8 . . ‘/‘ o ) A_‘,.. ]
S spots was’ transmltted as’ d1g1tal s1gnals to a PDP 9 computer.3
P SR T - L . ' o

. . S
Stimulus'Materialsw : o 1;5' e ‘g»~.,~‘, i R

v - .

PRI ._ . -

b

‘ﬁz,f’”ff:‘ﬁﬁj Segments from the Chlidren s TeleV1s1on WorkshOp program - lf'v.f R

The Electrlc Company_(TEC) were used as a stlmulustmaterlal._,It”

was necessary to produce a statlonary presentatlon from the

o et
3

SRR C alreadx existing dynamlc segments in order to assess/poss1ble

. . . . . i O e "

-

differences in the quallty of eye movements between dynamlc and~,~_'"fj;:hji
. A . : u e A '
"static modes of presentatlon.: D01ng so 1nvolved "freez ng the

S e ‘ Do e

- cy .

';;, 5_;; moving segments at part1cular 11tenvals, Juxtaposlng the frozen .»f-

PAruntext provided oy enic [



In the natu1e of formatlve

.,,.._.._.,‘ R [ ) '_«t{m

. N C— “,: ! . o . "" s

standardlzed procedure for, adm1n1ster1ng the test was outllned

. . . '
v PR v

1n the Manual (Wltkln Ottman* Raskln & Karp, 1971) ;For,the@~7~.

.,\{Q

'i'

e . " : 5 e . _
,purposes of the analyses carr1ed out 1n‘th1s study, a mean sp11t=f

e '-l : . --n_._

- g e

SubJects entered the eye movement laboratory 1nd1v1dually.'ﬁ

&'-.'_

-

The eye movement recording dev1ce was explalnedfto the Ss.f They‘

o I atching and that by allow1ng the E to do so »they‘WQIE.CPﬁt?ifﬂb.
butlng to the betterment of telev1slon programs for all'¢bi;dfen{, e

Q
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‘The next task was to assu?e that each S was 1n an approprlate'”

.~head for the same purpose. '

i
i
i
)
!

’AiOnce 1n ‘a proper posmtlon for- watch1ng telev1s10n, ca11brat10n*:4-”p"

- - - [ .' P

"of the record1ng equlpment took place. "To ca11brate Ss were L--:;

ﬁasked to look at four corner dots and a. center dot afflxed to the-

”]_blank-telewis;on screen. ZThe;recording equipment ‘was then“.
]}~appropriate1y-adjusted.“ S e e
: L L A R . £
" Each subJect v1ewed rhe two st1mu1us presentatlons——dynam

~and~static.' The order of presentatlon for each S was preV1ous1y

PR P
N - A-

> R X B
o determlned w1th~the a1d of a. ta le of,random numbers. Between
i AT ol s T e e S : T .
u : presentatlons each S was glven ‘a. two—mlnute e st. . L€ I
L scormmgpretesre. ¢ oL T |
: . o R > . ) e ! AR
chosen for 1nvestlgat1ng thc questlons and hypotheses of th1s C
e o e -"- -v: . -_ EEN y . - < - L ..! "‘ .!' R
*research study.t_ T ,:f" ’”‘f«' : f“ﬂ'. B O T
T e R "“; '-',;(;-"' /]"*-'
/ ¥

v

}jfor the purposes of th1s study. Taylof (1960) p01nts‘out that

:'the average length of f1xatlon for a th1rd—grader 1s .28 seconds .

Aruitoxt provided by Eic:



(ot 280 m1111se

conds) per eye pot. Ow1ng to- the fact that sub~i-

A

~Iow'as*grade:one 1t was dec1ded to estab11sh/<10 seconds or 100

H

EAA
i

i

3,/ .

;to;be consldered‘a: §atlon., '1‘7/“
e VA

g
i e

‘ . !
_Before ana1y21ng the data -its was necessary to 1nsure

.
‘fcallbratlon, as 1nd1cated by. the eye spot‘belng off the center
: _ spot of. the screen follow1ng the termlnatlon.of a segment were.
R I N R
| \excluded from ana1y51s. ‘Thisteliminatlon processnledwto a_; o
o posslhle smtuatlon‘ln whlqh for one’ particular subJect there;may :{ffhfﬁf}

ai'f-}c have been on1y~one or two good segments from whlch data gould be

l"f"hnalyzed The program used in. the flnal analyses comprlsed the ;f:;

5D necessary measures for the hand11ng of m1ss1ng data."~ﬁ': R :

ey ot - : ' L. .
) “;Preparation of Data for Analysis'.:“ e e f.ﬂ" .
S R SN A ‘ ar e,

: . ; . - ‘}: . oyt N . AN
FER T ,-In order.to assess the eye movement oatterns, 1nformatlon am-.:.
DI S . S

‘.,& .’ e

N to Lhe exact tdme and 1ocatlon of each target was provmded as data :

{ > to the PDP- 9‘computer. The targets w1th1n each st1mu1us segment ) :
o : were awword or group of words, and the target f1e1d r? whlch\thelfé
S;-i-j: eyeamoyement“measurements were made.conslsted of a four—sldedb -
S P L

]5 j'”y‘ figure surround1ng these words. Targettlng the dynam1c segments

ERI
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: the1r p051tion on. the screen. Targetﬁing"constituted transmitting" ¥

. : - - o

coordlnate 1nformatlon 1n the computer (1n the same manner as an X8
.’ 7/' - N g v e
S's eye: spot) Once th1s 1nformatlon became compdter data ‘ the-,

e e .

locatlon and ana1ys1s of subJect data already stored on computer P

R s e (X

S tape, was carr1ed out on the eye spots occurrlng w1th1n the tlme'h

Fl

of Larget appearances. W1th the t1me and coord1nate 1nformation
-~ R e

avallable w1th1n the computer, a’ serles of programs reduced the '_j R
ddta 1n terms of the flVe eye movement 1nd1ces of interest to th1s~ PR

s il

. . . " Cx
. -

. ‘-\.':-_

,fffﬁ' tudy——orlentatlon t1mes (1n thlrtleths of a second), fixatlons on

. e - e '\». v" _

r1ght (L——)R) movement (as a percentage) The eye move-'-ar_

. ‘~
H . R . .

i ment 1nformatlon was 1dent1f1ed and categorlzed for each segment

.o

.

E and subJect.; In the r1na1 ana1y51s only data from the stimulus‘.
T A . ‘%@Ir

the calculations. S . {0 g -
StatisficalﬁIreatment3of’Data_.h'd_:. St L T T

ST Co S AT S
*. A regression.procedure was used specifying the ‘analysis of -

. - kd e
D

ERI
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i
EREI BP
;
.
l

var;ables/asxlndependent of each other was of concern to thls study

* -
e

,‘_arlation.examined, The data anulyzed 'was that avallable from each

A
v

T

and:fieidrindeﬁendent or field

'Lgood reader .0r poor reader category

dependent'class1£1catgon.;

.-

e
s
&

"' * c e .
W I ‘ "‘4

together (HODE—AVERAGE) To account for the poss-blllty that

s | 1

dlfferenres or. lack'of dlfferences in the dependent measures could

i . - . . . K

be due to long exposure to a st1mu1us, ‘a regr°ss1on analysls on

B .
/ : . . v

1n£ormatlon gathered dur1ng the early seconds of a segment 's

e ~ A e, } T
L Lt . ! -"\‘ [T . . - : PR . - N
ot ‘ exposurexwas executed (INIT) 4_;_”v‘,.‘ Lo S LT R
V.A‘ ‘ c" - e I —-’ ‘ v - ‘ -‘_ : 1 » ) )
' =.%fl)v Orien tion‘Time v 2 X <
ST : bbde—Average data gathered throughout the segments revealed SRR
B @ e 3> M oa B e A . LTy - T - .» = -
: the only s1gn1f1cant dlfferences for thls measure.ﬂ Good readers N
SRR did_orient;significantly_faster‘tﬁan did~poor readers (F: 5.07;'
S T . Lo oot . - ) o o . : . R 1
T SO - R C
H EY " '“‘. ¢ - - - °
.. ) ~ . ll\m. .
.4:»' . . - ) ‘_-‘ . -n .
. . ; _ ,_2». ) i

ERI
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ff,;:between males and females (F 5 49; E’( 05) Fleld 1ndependent

A ‘.v E . c e

SubJectS Orlented to the target words s1gn1f1cantly faster. wo'jfgl.ff’h

“"slgnlficantly faster to the target words (F‘ 4 9A p'< 05) ;r;'k

ks

Or1entatlon t1me measures ylelded thren-way interactlon and a

"only on averag1ng data over all segments. The 1nteractlon of

CEFT x bEX varled s1gn1f1cantly w1rh the presentatlon mode 7'

A L \

(F _4 63' p.< 0r ‘_{The dynam1c mode y1eld the shortest»orlen

\.

tatJon t1me for bcth f1eld dependent boys and g1rls\

Vo .“,‘ -

The nuznactlon of READ x CLFT x SEX was also s1gn1f1cant

e

(F 6 30, p { Ol) Both male and female, f1eld dependent, good

}; readers had the shortest mean or1entatlon t1me.4 'f.fh\<hf;g'

i

Ty

«Mode of presentatﬂon also varled s1gn1f1cantly w1th the

Da

.\ ' Coa s

' comblnatlon of bothrREAD x CEFT (F 3 69 ( 05) and READ x

Pt

B v -

?1}'hf SEX (F 5 l7 'A<L05) Shorter or1entatlon t1mes were d1sco—*1
Vered for f1eld dependent good‘readersiin thehdynamic,condition, ‘

whlle female good readers also exhlblted the shortest t1mes 1n

;the dynamlc condatlon R ',g'l L g\~:w'.‘ ae

T Fixdtion ~

Cets
i
;
.

PR

f{uli‘*ff’ﬁ~ﬂ§ gnifidant'differences:in percentage of~fikation’onvtarget o

COHe

3. Ay >

between f1eld 1ndependent and f1eld dependent subJects were A

- . -
. . «

P<’05) where f1eld 1ndepen,;_-

'f:i, covered“ln one segment (F 4. 07
) L& o L

B

'z

ERI
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jData for mode of presentatlon also conflrmed the hypothesls‘ﬁ?
S T R P NESE
" on another oegment for both ALL (F: ; p ( OQ) ano INIT

9 _\__\_.

e

l}( 05) data. The pertentage of flxatlons on target ;w;;:,

“7f segments and averaged over the Segment81 Slgnlfltant dlffer?nces

e e P i
. .-.‘ o.-».. . -

'd1d occur between male and female on’ ‘ona . eegment (dlfferent

‘: words s1gn1f1cant1y more’ than did. boys. : 3'-'?, ' tf '.:f ‘fibf*t;"'

X

One segment uncovered a. READ X CEFT >4 PRES 1nteract10nvél4;h

¥

(ALL - F— 5 66 1)( 05) w1th tu- conblnatlon of poor reader x

fleld 1ndependent % dynamlc, demonst;atlng the 1argest percentuge N

- : . /‘ - '.":V_
‘ of flxatlons nn target. Furthermore,’two—way READ X PRES

~ - B

(r-»4 83 1)( 05) 1ed to srgnlflcant flndlngs wh&n data vas .'xﬂkfhf;}i'
: \\ i ' ' i R a_ ‘

#f,;;‘ .averaged for twe segments taken together and only on INIT data.-~

,Time»' P _ SR T o 'v A
o o e N v M ; . . -

Pooae - -

POV

S lData for two dlfferen egments (one for ALL data F 5 75

05 the other for INIT data F= 5 57 q)( 05) resulted in -
{

-.1‘ R *t T - !

s;gnlflcantly‘dlfferent percentages of t1me ‘on- target Wétween -f;'fgi
‘idf"' 00d and oor,readers.. Both res 1ts su orted tne h othes1s “i[ )
T —g P qu upp; yPpo '“‘\,\

On examlnlng Mode-Average data the hypothes calllng tor reau ng

N .« 4)

1, . . . . . . ~ A

prof1c1ency dlfferences on thlS measure W, .notecongirmed.
. ) Dty ’

¢
i

Slgnlflcant dlfferences between the dyn nit*and‘static’”

‘1.\:'. £y

. segments wer1~revea1ed for ALL data ‘on one segment (F;-& 65

ERI
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n thls'partlcular case it was thL‘ Latlc rathtr tth

with the comblnatlons of fleld—lndeperdent statlc and fleld—v

_.-w~a‘ R .
dependent dynamlc resultlng 1n greater percentages of t1me on

" . ~ ¢

-

target.r; ,1“,_.5‘ S T ‘fzuh; R r;_;..‘f{'

) Left—To—nghL Dlrectlonallty (L—%R) o
‘;;3‘ Slgnlflcant results in an . op9051te dlrectlon than that‘~~. ,;_-?v(;ug; 3
: o . Lom . ;o A [

.

segment°

:
. i

L ; . . Sy
7"(F‘ Jl 4&,\p( Ol) As well,_early data for the same segment

. . . .
~— v

~;Ievealed that there was\a slgnlflcantly “arger percentage of*left-**'
\\\\\\ 7

. ~~. . —

ser N " e v", : '~ - \\ e et
. AverageeDuratlon of Flkatlon--i f”: .,;';“'" iv.;liV\f\7f<\s;;;i;
5o In both ALL data for one partlcular segment (F= 4. 46 p<’ 05)

‘o

and averaged across segments (F==-5 18 p< 05) fleld 1ndependent

i

Early data for”two'

dlfferent segments showed that the statlc as opposed"to the dynamic
presentatlou d1d—indeed~iead—£o—la;ger—f1var1nn duratlons (F_ 6. 35’ e
iw o B
. p'< 05) in one segment, while boys'5f1xat19ns on target.weré; ,w
it 1
S . - . Sl
"ﬁ-, s1gn1f1cant1y larger than glrrs in another segment (F—-6 60"-~'~
o '._' .. T ¥
\ ’ ) . _'0' Vs e" '.; TN '.' -
i -4 H .
Le S-SR
e ‘ . N : R
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‘s1gn1f1caf1t CLFT PRES{ (F:‘r‘-- 543

(F f3 83 I>< 05) 1nteract10ns. CFbT x PRL% nds also s1gn1f1cant°

L

“p < os)

By means of eye movenent data, to ga1n more 1ns1ght 1nto the*“f
. ) T L N g ‘ ’
“"relatlonshlp between f1eld art1culat10n and read1n° ab111ty.

Past research has 1nd1cated that f1eld—1ndependence—depen—;

o B ‘rm“

B } From the perceptual analys1s performed hEre, there was very 11tt1e

ev1dence co suggest that f1eld—Indepcndence—dependence was related Tl R

.;to the perceptual component of read1ng prof1c1ency (at least on

L - it

the eye’movement measures used“to"descr1be read1ng proflclency 1n

th1s research) Although there may ‘be communallty\on other mea7‘
- : 1 ) . e

Sur8b between those leanlng towardnhlgh read1ng pr0f1C1ency “and"

fleld 1ndependency, eye movement data 1n th1s study revealed 11cc1e
LA 3

- ‘] . o) o

evldence to demonstrate that good readers were*good readcrs becausecy—~;l~mm,;if

iﬁ

they possessed a. f1eld 1ndependent cogn1t1ve style. Naturally
.(Z'- . . 3 o
such an 1nfluence 1s 11m1ted to the eye movement‘data in thls;.;

- . a

\\Q\rtlcular study, but 1t does ra1se the questlon as to- what ‘is the:wj‘"

=]

Y

ERI
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”The medla element studled here was the dynamlc versus statlc'

< : ° . oo ‘ §
‘quallty of the med1um of telev1s1on. It had been purported in LM*'

i N B .. . . e

.

‘llterature w1th llttle Supportlve research that the dynamlc

qualltles of teleV1s1on~were‘a useful a1d 1n attractlng and maln—

B

.ta1n1ng attentlon to the screen. Gross (1974) and Allen (1975) ;;'*j°~'

belleved in the essentlal 1nformatlonh—‘relay1ng nature of the
EE™ ! . 'o .‘- . | . . Lo o

code of 1nstructlon.. Studylng the dynamlc verSus stat1c quallty

; was essentlally an 1nvest1gatlon 1nto tbe.code of the med1um of

~ T clee 3 e oL e

o

telev1s1on. RO AR : nT“.' .

+

It appears from the data thatvln a rather complex st1mulus

presentatlon the dynamlc mode.dldqprove to. be beneflclal 1n the

- ' . . e N
. . J . N 1 DA

«

v

slow—paced an1mated segment the stat1c presentatlon lead'to more';,*;

rtlme belng spent on the target words. In another segment 1n whlch
. ;‘ o B Yo

e RERUE RS- F ' ro .
f_sentences were formed 1n a left—to—rlght manner by meanq of an1—'

. ; A, _ _ S
matlon, left—to—rlght scann1ng pattcrns were relnforced PR Lot

A’ u o -

,’generally, the_v1sual cuelng characterlstlc of dynamlsm w1th1n"“
// 3 H :'. ] , ‘ K
N AL PR T A AT . :
sthe4med1um:of telev;sronzd1d,not,reSult_ln;many,s;gnlf;cant,\ TR

“ 2 - . . RIS o -

@

1ndices of th1s research‘ “The aud1tory component of the stfmull';'M

R - - doo

o

- may have d1m1n1shed dlfferences, for ds Mock (1975) 1nd1cated the'yf'

Voo . . . .
st . A X o ) . N e . .

- . ) . A . [‘

ERI!
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auditory channel is a very strong cue as to; where Lo look

1 C © -

HThc generdl lack of s1gn1f1cant flndlggs 1n intcractlon thh

o

M

or, f1eld—1ndependent dependent groups. ?Information‘as to wheredw

signlflcant d1fferences and lnteractlons d1d in. fact occur as a:

i
o : KA . s

i-of”instructional‘assistance to particuIarfviewers,*Bf‘ﬂlﬂ"

‘=3.4x3yfmeans'of eyeumOVement'research; to furtherﬁinvestfgaten‘ ‘

dlfferences in’ perceptlon between good and poor readers.a{-* T

.

The results suggest that readers were only d1frerent1ated

DR R ‘ . _
1n the presence of part1cular qual;tles of a st1mulus segment.
o @ T a o ’ ~

As Rayner (1975) and Conant (1965) belleved 1t would appear that . ?Lv‘;“m

z R .
<. -

patte’rn”é".’ o Lo

"g: Questlons whlch come to m1nd as-a result of the.analysls e

include the follow1ng Was supplantatlon respons1ble for matchlng

..,

the eye ‘movements of poor readers w1th those of . good readers?

Lo . ,h‘
: <« °

Was-it‘good readers; sampllng (Wlener and Cromer, 1967) of the

tithat’resulted in similarfeyermovementSmto;those;ofapoornem~

: ’fFHf:H_i ’readersfinfmanylinstances?“ Were the stimuli not exciting -enough .
- g o . ) J , i ' s
-.to; hold the attentlon Qf good readers’ Wereﬁsome of the segments.‘i-‘ R
J not v1sually complex enough to allow for differences-betneen the‘i(,
. - A L S RN

'twofgroups ? Rescarch questlons such as thése could ba examined

ERI!
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'related to the effects of dynamlc
to‘weaken'thefSupplantationyarguéf

L e .

The leSultS of th1s studylp01nt toward srlmulus—spec1f1c
qualltles of part1cular segmenﬁs that resulted 1n anyldlfferences

[ . | . .‘\.‘ .

—\

between the two reader groups.,\Further analys1s 1nto 1solated

elements of these segments would yield 1nformat10n as. to the

IR - \ ~

‘ onss1ble occurrence of common elenents thatcdlfferentlatedtthe
. - 4 .

s

{gfoups;; Knowledge such as th1s would be useful to 1nstruct10ual

3 medlamdes1gn9rs. .

‘.'Ut;llzlng eye movement research to. examlne the perceptual

"dlfferences between fleld 1ndependent and fleld dependent;persons.'

- -

5Slmllar to the results related to read1ng prof1c1ency, there

'.ex1sted rather segment—sPeclflc eye deement>d1fferences 1nvol—7'"f¢"'
1S % :
In,one-partlcular segment and

for Mbde—Average data, fleld dependents d1d pause s1gn1f1cantly

longer when on. target as. they made an attempt to decode the words.“*»‘

S L ‘ o e
These reSults were supported in the llterature by cla1ms of cogn1—’*
. B TN ‘ I\ ’ :
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dependents or bor1ng f1eld 1ndenendents7 Are the stlmull not\\v

o

o
"o
t

subJecrs (at least for one. segment and for Mode—Average data) seem

3 A
to support a f1eld 1ndependdnt sampllng process that suggests

o

;'that, characterlstlc to thelr style of processlng 1nformatlon, fleld

i . X Q : .
1ndependentu1nd1v1duals spend time comparlng target w1th non target

e L P RN
W . — -.__§_‘ . e . i

areas as they attempt to find mean1no inTa-s t1mulus complex.ga.°
e e - :

It appears from thls study that the‘task ahd 1ts 1nherent

.- s
P

‘71nd1v1duals possessed : Further study of these st1mulus—spec1f1c

[ -7\._.'

— . . . -

elements is. one d1rectlon where future research~could take amm.
'\ : ST - . _"_ _ - _ ETICT
.. Future Research T 3 et

. = - . A . C e
et e e L T S e . . BN :
T . - . v . s

VfOfﬂthe'questions,posed7by,this research;-the one'whieh'stands";‘

out Js that wh1ch asks whether eye movements arenstlmulus orf

person—spec1f1c. The research performed here d1d lend 1ns1ght 1nto

, ". * ; . \~-‘ E

the problem as main effects and 1nteractlons were txaml ed: -The 1

i Ve \. o

ddLa 1nd1cates tnat 1nd1v1dual quallties of each segment played a

" ~
i =

; ¥ ~ " .
large part 1n where the subJects were looklng\\\Further study*cf

\ - .;

- R

these stlmu_us spec1f1c elements is one dlrectlon where future

N __-.“_ . Dy v
. .-

researeh-eould takeﬁaim._ As Olson (1974) and othe*s suggested

ERIC’
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»

1More' knowle'p}ge should be ascertalned as- to the effects ‘ofl’ pec:Lf:Lc

~ .aa PN
‘\"

..‘ »*

0
. . . L
. \ . - » .‘\\

,;ellmlnat tng the \)o:.ce—over would Jno- doubt: y:Leld worthwhile
: The audltory

S

. Wl S les,

comronent-may'hav,e been the sole channel from where some of the

'vb-, v

o /,,subjects recé:l.ved 1nformatlon that ass:Lsted them 1n analyyzmgf.

.
’ :_. - .

than not the dynam:c st1mulus d:Ld not’ jmake a- dlfference +in _f{'xe. eye'_

. o

. .'.l"‘ -' - . RS .
“If an, asymptotlc level was\ reat_hed where the’dynamlc

r . st:Lmulus did not serve as a. cueing a:Ld

W

. N ' ) ﬂ- 32
" Further study of E\I:Ps as.the)c relate to cognlt:tve sty],e var:Lables

c . ' i v - . . .
- x- ~ ". . -

‘~ou0ht to; be‘ performed Resultant 1nformatlon w0uld be useful to

. a i B -

R > o o
’ 0 "..' . : ’.

'. cognltlve style. Other or an:Lsm:Lc var:Lables 1nclud1ng anxle‘ty, .
O .

stage oi\developmant ? la P:Laget: or Bruner), or- locus ,of control' _b

.\

Lo

could e 1ncluded in such 1nve3t1gations.\ — " VRN x

e ,C ',~ | ,___|__t .} Sl .\ S -

R Although many s‘tudles exlst in th:Ls area,.complete 1nformat1on )
r' . ) : L ; . . o . . !
L 2 - o - ‘

- concernlng eye movements and read:m,g has not_ been totally uncovered., -

i RS

\ - S M
" readers read" durlng saccadloy EMs.."Informat:Lon such_ as thls is

ERIC
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?useful :Ln :Lnt:erpruting reéul ts dlt:hough futhcr explql‘:atmn is A o
needed ‘in: t:hl., arc* t:o Subst:ant.iat:c “hle f;mdmg,s. o L
Notv‘sp'ec‘if'cally compared vax\:}ying rGSults--wcre acqulred D

et:ween, ALL, and: INIT dat:a._. What: happened t:o t:he at:t:ent:lon of_

o RN T

‘att:ent:.onal fact:ors and pacmg of a segment 1n n1nd c : } e
. ‘-_ - TR . . ; e ".A i :
L . K . - - c,' L o ' . X . i gv! :V, e,
f, Flnally,— sex’ dlff\erences as t:hey relat:e t:o eye movement:s, t:he g ;

i

rkelat:ed, effects. ‘ However,‘ 1t: was one of t:he few EM studles t:o have

]

. o .
A“"' ¢ - . . . ; s

R L

> Educatlonal Impllcat:lons
. . *r.“ e / ' tf/. :
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. 3 . " . ! .

”fstimuli, 1nstructional packages ¢an not only be designed so as to .'

.- v
Y . . .

C take advantage of these attention—getting and maintaining dev1ces,
s.,./~ ; ®

' but can also be paced according to the perceptual style of “infor-" L

vy . ~‘ - - - . H

mation processors. Although 1t was fOUnd that the dynamic mode SR
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7 - Y [

L for others, generally there were no_ significant differences due to
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‘Qmode. Information Such as this 1s useful to those who have only
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looked'at°mcvement on the scregn as'a positive characteristic of the .
. ’medium.m'Instructional_materials;designedlfor‘certain,individualsf

>
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o s might best be produced avoiding wqat may prove.'to be hindering - .
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- As the’ National Institute for- Eaucation Report (Gibbon et al ."' f;
SN 'l974) sugoested EM studies are a useful real~time indicator of‘thej?

v
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.a:perceptual processes of certain 1nd%yiduals.‘ Eye movement studies w ,7“

-
'. - te - -
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allow one to study the style of 1ndiv1dual processors and to nvese,
tigate, as in this study, the effects of these styles under tH ' fr“

1nfluence of certain env1ronmental factors. There are few dependent

S e
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1nd1v1dual differences. IndiVldual differences are a~maJor concern

: ..\,\ . R

R

'educators}asjthey'inwﬁnjgate‘ person qualities 1nteracting With

various3environments*and'instruct onal methods. Knowledge of infor—»
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