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Funetional Stimulus in Reading

1

" Abstract

~ This report evaluates evidence that language ﬁgnstraintsfinfluencé the
functianal\stimulus in reading. Three possible Eypés\af influences are
discussed: influences on where the eyes are sent, aﬁ what region of text is

attended during a fixation, and on what aspects of the text within this

region are attended and used for reading. While there is evidence for

contextual facilitation in reading, it has not yet bzen shown that this is

due to chaﬂgga in what aspects of the text stimulus are being‘éerceived_

1
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Funcetional Stimulus in Reading

2
Language Constraints and the Functional Stimulus in Reading

In the struggzle to understand how perception takes place in a‘
particular task such as reading, two primary questions can be asked. First,
what “is serving as the functional stimulus for the perception, and second,
what 1s the nature of the perceptual activities by ?hich the use of this

stimulus information ylelds its effects? The first GfétHESE'quégtions;is .
the most directly émpifigal iﬁ nature. ;f empirical data can spéaify the
-Eunctiaﬁal étimulus;fgf percepticn under Eergaiﬁ conditions, then the task

5

-of understanding the‘'mental activities of pe%ﬁeptién under those conditions-

ey

can be addressed more profitably. Without good evidgyge about what ;Eff
actually serving as the stiﬁﬁlus, furthéf theorizing about percgpguél
activities is on somewhat shaky ground, being based on unsuppﬁ%éed
assumptions concérning vhét agpects of the visual 1nfafmsfian are actually
being used. |

_The pu:p95373f the present paper is to consider the nature of the
functional stimulué in reading; that is; what aspects of the text stipuius

requires that a distinction be made between visual information and

: coﬁtgxtugl infarmagion- This 18 a caméén distinction in Ehé literature, but
the boundary between the two categories vézies-depending on the author”s b
gpuf%@sés and ﬁhea?étical inclination. For the present paper, we will adopt

‘ a ﬁgre extreme position than is usually taken. We use the term gis%;;
égﬁgggggigg‘ta refer anly_tagthe visual Charaﬂte:istics of the :éit that a:ei

évailabie'dufing a particular fixation daring reading; Contextual :
, g
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information refers to all other information the feééef has up to that point

whigh places constraints on what the pfé;ently gg&iféble visual information
might be. This contextual information mighg havé\been gained from earlier
portions of the text of simply be avallable frgm prior knowledge of the
;anguaga, the nature of passages, the authar’sfwfiting style, the tople
being discussed, and so forth. X

The particular question we wisﬁ to address!is Whéthﬂf contextual
information pfcéuces zhangesiin what visual information 1is acqéifed and used
for readiﬁgféutiﬂg a fixation; .that is, whegher contextual information
influences the functigﬁai stimulus. - This ié treated as an empirical
question. We conslder to éame ﬁegree the’evidence from tkéks Lhaﬁ do not
involve garmal reaﬁing, as well as studies of reading i;selfi We evaluate
the evideﬁﬂa for the ffequen;ly made claim that ccntext#al information
influences what ﬁ;sual information is attéﬂdeé to and used‘ﬂuriﬂg:;eadiﬂg!
‘The assumption that such influences exiét has beenuﬁfcminEﬁt in gﬁéﬁ
regding jiel§ for decades. The primary concern has been with the way
contextual information influenceg visual ?tGEéEEiﬁ?gi-DiffEfént thgefistg
have provided different passiblz explanatione (for example, see Goodman,

1967; Hochberg, 1970; Neluser, 1967; Rumelhart, 19 7). This assumed use of

3 -

contextual information to control what serves as the functional stimulus in
reading 1s often spoken of as an example of higher-level processes -

influericing lower-level processes.

s



o ) lus in Reading -

Studies Involving Tasks Other The

There havé been many studies which t ntextual
facilitation of perception in tasks usin ) stimali (eig.;_ 
;éitgrs,iwafdé and sentences). iTwa tEype .reh deal with
perception»af language in ﬂGiSé.Sﬂd.pEfQ: v .nted language presented

tachistoscopleally.

Perceiving Language in Noise

\Hnst of this research has been done with auditory pfesegtatipn of
language. Hillgr,'Heiéé, and iighten (1951)5 for iﬂstancé, asked subjects
to identify words presented in noise and found that the amocunt of
information ﬁécessafy for word identification was a function of the uumger

of possible alternative words that could occupy that location in the

language. As the range of alternatives decreased, more ncise could be

correct identification to occur. For example, the word trees was readily

identified in the sentence Apples grow on trees, even wheﬁ the nolse level

. préséﬂtéd with that word was very high. The authors interpreted this result
as indicating that the contextual environment in which a word is presented
allows -the listener to limit the fgnge of alternatives, éhus facllitating

_ the perceétién of the word, éossibly'by allowing its identification with
less scimﬁlus i;farma;icn_ Miller and Isard (1963) further extended these
results!by demaqgt:at%ﬂg that both semantic and syntactic infc;péti@n can
produce such a context effect. Thus, the context péavides multiple sources
of information that can 1iait;pqtential word alcérﬂatives! This_warE made .

.k
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'Lt clear that under impoverished stimulﬁsféaﬁdiﬁi
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vy

ons/, 1isteners can and do

: ] /
use contextual information from their conceptual and linguistic knowledge to

interpret what they hear. A related finding usiﬁé visual noise in reading
was reported by Sawyer (1971). She showed that grammatical constraints

influented subjects” ability to read blurred parts of sentences.

-

Co

perceiving Briefly Presented Words

, T o -

- . o L i )

Another -line of research demonstrating contextual facilitation of word

recognition has involved subjects in identifying words pféggnﬁedAvefy
briefly, using either a tachistoscope or computer display to control tha

length of the stimulus presentation. O“Neil (1953) and Rouse and Verinis

(1962) shéwédlthat preceding a to-be-identified targeé wotd with a context

word, which 1s associatively related ta‘it, made it possible to identlfy the

target word with shorter presentations. Samuels (1969) made this same

 demonstration and alsc showed the influence of word familiarity usiﬁg

£

semantically related adjective-noun pairs: Tulving and Gold (1963) extended
this finding to more normal language materials. They found that preceding
the presentation of the target word with a sentence, which the target word

would then complete, tédﬁcéd the presentation time necessary for accurate
iiéﬂtifigatian of that word. Iulving,éhandIEE, and BaumslA(IQSA) E#ggésted
that in this taslk, gources of stimulus information from the word are

interchangeable with sources of cﬂnteitugl information. Morton (1964) toock
this loglc one step furthg:i claiming that a reader utilizes some available
contextual information to preaict the target word, thus allowing the reader.

to use fewer visual cues.to pérceive the wérdi' Jacobson (1973) demonstrated
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the same facilitatlon in oral reading and visual masking tasks, and even
demonstrated an effect using cross-modal presentation (context presented
aurally, target word, visually). |

In a manner similar to the reseafchsan the perception of language in
nolse, these and many other studies have shown that under iﬁPOVEfished
stimulus ccnditiops alpéfson useg contextual information to aild word
identification, and that with greater :ontexéuai constraint a target word

‘can be idertified with less stimulus information.

Generalizing to Reading

It 1s but a amall step from this body of research to guggéstxthaﬁ in
normal reading p eople may be able to "trade off" these sources of
information in their Péfcéptiﬂn‘ﬂf text. When the reader is about to
encounter a given watﬁ, the contéxtugl inférmaéi@n is already in mind, so it
seemsiquite ;éaséngble to believe that éfficienéy miébt result from ma&iﬂg
full use of Ehis infafmatiaﬁ in thé identification of the next word, thus
reducing the amount of ﬁisual inf@rma;igg that 1s féﬁuifed from the word
itself. There are twolfeasaﬁs why this might be seen as contributing to
-efficlency in reading. First, a reduction in the amQUﬂE;bfgvisual analysis
of the %afd.may be a means of reducing the number of mental operations -
ngedgd in its identification, thus praviding a time savings, Tﬁis agsumes,

of course, that putting available caﬂtextual information to use for word

idEﬂtifigatian purposes is cognitively easier or faster than acquiring and‘

i

using additional visual inf@rﬁati@ni =Secapd, usiﬁg tha mind—camputér‘s
analcgﬁ;jwhich is so common in cognitive psychology today, we might suppaée.
) |
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that the slowest aspect of mental computing is the I/0 (input/output)
§2tivitg; Thus,.QEEfating on information that is already in the mind may be
subs;antiall& faster than taking in new information. If this were the case
(as it t?picall§ is with computers), then efficiency could be gained by
utilizing existing information (contextual information) as fully éé possible
and depending minimally on the acquisition of information from visual

I3

stimuli.

E

Several mechanismsnhave beenéprgpased in the literature by which this
sort of efficlency in reading might be achieved, each. attempting to éﬁplain
how the reader succeeds in depending more Heavily on contextual information
inAQfder to reduce the amount of visual information that must be extracted
from the text itself. Neisser (1967) ané Levin énd E&glaﬂi(1970) suggested

an analysis-by-synthesis approach (also see a description by Wanat, 1971;

4

and a recent-summarization by;%abef; 1978) patterned after work on the
undérataﬁﬁing of oral language by :ailé and Stevens (1967). Goodman (1967)
proposed a mofe-extreme version in which readers were dészribed és making
specific g ~gges about the words yet to be visdall§ Eﬁﬁéuﬁteféd; with
minimal visual information then being used simply to confirm or disconfirm
thesé guesses. Ezégnkie and Rayner (1976) suggested that such guesses may
not be necessary and that tﬁe reader simply may' take in iﬁ§gfmatian from a
word over time as needed. Such visual information was thought to be used in
cgmbiﬁgfion with contextual {nformation as it was acqﬁitéd, in sa@éthing

. 1ike a ﬁ;ggfiminatiﬂﬁ ?EE; seeking a unique reading of the word. Once a

decision ‘was made, the aéquisitiﬁﬁ of new visual information could be

&
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terminated. Brown (1970) suggested that the acquiéiﬁian of visual
information from a word may occur in a fixed sequence, which he called a

"noticing order.” More gross visual aspects are acquired first, for

terminal letters. Finer details indicaﬁing:internal letters would Dﬁ%g be
aéquized later. :Again the pracéés of aéﬂuifiﬁg‘ViégaliiﬂfOfmatiﬁn éoulé be -
discontinued once the word was ;dentifiedj thus pfédﬁeing the desired
afficieney in visual gtgcéssingi

‘Such proposals depict the reader as not wasting ﬁracessing time on ;he

anaiysis of visual detail that is not needed for discflmiﬁatiﬂg between
pa;sible alternative words permitted by the context. This is very much a
¢ .
“tap—ﬁawn“ approach to thinking about pérceptign'during_Feadingi Perception
1s conceived of agliévolving the»juéicious’pasitianing of the eyes héséd on
Vong*srkﬂé%le;géraf what is likely to be present next in the text, Qith |
péthapﬂ some gross visual cues from the.visual %etiphery to help iﬁ tﬁis
decfsion (Hochberg, 1970), and as involving an.extreme attégticnal
- selectivity during fixatiﬁﬂg, that is, chaﬁsing;té attend to those aspects
a% a word which are likely to be uséful in ﬁaking the decisioms involved in
; effigignt identificatiqn or confirmation. Under high=language~constraint
égndiﬁions, one éauld expect that much of the visugi detail of the text.
Awauld never be cognitively encountered by the reader since that detail is
not needed uﬂéeé such conditions. Either the eyes wauid»akip over it

.gadpletely (that is, firxations would be far enough apart that this

particular visugal pattern would never occupy a retinal leocation that permits
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i
detailed resolution), or it would\he glven oniy cursory visual analysis
(Ehat i3, altheugh it may occcupy a retinal reglon where  the detail could be
resolved, in fact the .reader effectively ignores it).

It is important to mote that the research basis for this position
lafgély involved perception under impoverished stimulus conditions. When
people are égtémpting te identify words from insufficient visual
informaﬁion, théyxafésablg to use informatiaﬂ from the gaﬁteﬁt to helpf In
such a task it seems likely that subjects, if they are to perform
adéquagelyj-aré)féfced to adept a sﬁrétégy that maximizes thg use of
nonvisual information. Subjects could use contextual information to narrow
the rgﬁéé of possibilities, or use ‘1t to aid in determining which aspects of
the stimulus to-attend to. The sophistication of the visual system in

ne has

m\
[n]

accomplishing this task is attested to by the conacious experienc
in a tachistoscopic task. With no contextual information, a 40 msec.

presentation followed by a mask can leave one with Ehé'fEEliﬁg of having
simply EEEQ a smudge, or perhaps a. letter or two. An appropriate canﬁéxﬁ
produces a d ras ;ic improvement Qf clarity. There is a feeling of having

. clearly geen.the word, and there 1s a remarkable impro ement in the aceuracy
of the fepafci
In the normal reading siﬁyéticn; hovever, people are seldom faced with
inadequate stimuli. fhe’text is ;yﬁicaily clear and 1s constantly present
for observation. Thus it is quite possible that the-tyges of strat%gieé
that are so useful in the impoverished Séimulus\situétian are unnecessar&

and not employed during normal reading. 1Is there any evidence that certain

-
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aspects of the avallable visual information are ignored during the reading
of elear, perslstent text?
There are two lines of research that suggest that certain stimulus

information 1s not utilized in making word identification declsions: errors

in oral reading, and proofreaders” errors.

Oral Reading Errors
As people fé;d orally, they occasionally make errors, sometimes
words, and sometimes replacing text words with other words. These
. replacements have been of particular interest and have been dubbed "miscues”
by Goodman (1969). Miscues are taken as an indication of which aspects of
the text were actually used iﬁfche word iéentificatian prg;eaé gnd, hence,
as a rather direct indication of the detalled aspects of the reader”s
pefiépt%?liaﬁd linguistdic processing. Many of these types of 'errors are
contextually appropriate; that is,rgiven the languagefup to that point, the
miscue tends to Sé an appropriate continuation of the sentence (thaﬁgh it
bmay not combine properly with text not yet encountered, of ;guése)i This
observation 1s taken as evidence thét contextual information was uséd in
identifying the words. Such errors often preserve aspects of the original
tggﬁﬂﬁﬂfd; such as initial letters, length, and so forth. This fact is
taken as evidence that such aspects of the original text were also used in
word identification. Those aspects of the piiﬂted word that do not jibe
with the spoken wn}d are asgumeﬁ to indicate aspects of the original

stimulus that were not used in the identification process. The very

4
b
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. yexistence of. such errors is taken as evi&eggeethet certain words or parts of
words are not perceived by readers. . : RV

Lee been done wi%h ;

It should be  noted that most of thie;mieeue eneljei,:

k o
P

- « _p“‘g' ., 7
. childred who are 1eerning to reea. It seenms quire peeeible rhet develoPing
=a + [ /
reedere have difﬁieulty ueing ell the eveileble infermetien at any given
e LR ;‘

memenr in nrder beth to achieve an underetending ef the meeeege of the text

3

~end preduee ; epeken vereien ef ir thet will be . eeeepteble to the 1ietener.

In the teek ef reading’ el d it ie a requirement that one eey eemerhing;

Thus, evee when the pereeﬂ may be heving diffieelty, it ie erill necessary

to produce the eeet approprilate egeken 1eﬂguege poss 1 and ;he’reeder
deee rhie. Td gome degree, rhe’mieeueeziﬂ&iCEEe the basis éﬁ which the

ot ~
]

1enguege vas genereted. Tﬁtereetiegly, reedere end pertieulerly older

# £

readere, eeeeeienelly preduee a eynenym fer a wnrd rhet ie eetuelly in the/
rext., This weuld euggeet thet the meening of the text was perceived and

. thet a werd then was eheeen fer predu ion beeed etrictly on. the meening. o

= s
"

It eeeme likeiy thet the. vieuel ehereererieriee of the word we re ueed-in

e

- eanrext),-end rhen not eed in eelecting e werd fer preduetien. This peiére

fupjthe prnblem 1n the raek ef reeding eleud ef,trying-re.dietinguieﬁ het%een

. \

Hhet infermetien was used in unQeretending lenguage end ﬁhet iﬁfermerieﬂ B

_eeeme te heve been ueed in eeleeting the werde to eey (eee Allport, 1979
AL N \ )
. ;for a further di ':ienvef the dietinetion‘berweéh the uee of information

;fer-ugﬂEEetendiﬂg vs. préduction). 1t~is not known how accuratély the

N *
= =2 - - == =

miscue data ‘indicate what visual information the reader actually attended

[y
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0, or even what information might‘hséé been_ used by the same person for ' -

identifying the word had it not been for the require eént of pﬁoducing ad

\l'l‘

&

oral response. - Thus, althaugh the existence of miscues in oral reading ~CAIN

= =

) bg explained by a reader’s failure.ta atteﬂd to some, visual infarmation, . j
auch an*explanatian ig not required by it. ’
= ) - # ;
Pfagfréadera* Errors : . _ )

Angther source af eviience that parts of the téxtlstimulus are ignored

: _ I C . I, " i .
during réading comes from proofreaders” errors. . It is often difficult to,

find @értain‘gpelling and typographic E::g:g'in text. However, once théy'

;. aze seen, the errors are quite nbvigus- At “tfle same tiﬁe, it must be;n@ted‘

that other errors are nat=gn1yﬂtégdily per:eptiblg eq'segg,ﬁa “jump'aut*éat'
the reader under nafmal-feaéiﬁg conditions. A related ébsérvagiﬂnvcdmes :

from stﬁdiegh(égg-ﬂ Fritﬁi 1979; Smith'& Groat, 1979)‘wﬁere;gubjeéfs are

.asked to mark all 1n§tancea of a cértain letter in a paagagé. ‘Gertaln
_ N

l%tters,aIE“méfé 1ikely to be missed in some lacatiéné hE!saxt than i
_céhe:gi One reascnable explanation faf.th25§§ph3ﬂaﬁéna is ahat during-

-réading much visual infarmatiﬂn is not, needed and hence is not attended to,

o
]

and that "these feadiﬂg habits carry over in; ﬁther taakg invalving téxtual

i

In Eagt, with this‘

'ssumpﬁian, such tagka cdn be used to 1dentify which partg nf thé text ténd

< N LI w R s, =4
‘to be skipped over during féading. R
ol ; ) . :
N ,
! ‘%ﬁﬁ’f‘i x
) \ : ) ) L} -
= _ * = -
"’ é e a —l :Jf ;oL _
L = s 1’; 3 4
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- Again 1t must be recﬁgﬁised that such an explanation is not forced by
‘these ?Béﬂﬂméﬁéi: It see quite possible, fgr instance, that reading habits. .

r*:maf-iﬁterféré §i;ﬁ ;hesektgaks but not in the mannefg prnpgsed. The
- likélihgp; of finding‘anf;érnf or locating a letter in a specific location
'm;y well féfiggt'thécgéséiane has in decémpasiﬂg that por;io; of text into
1eﬁter'elémeéégrforféansiderggicﬂ!raghef than géflezting whgéher Q%inath
‘visual infdrﬁ§gi§ﬁ.f£6m,such iettegslis normally attended to an; uééﬂ in
reading;- i ; -
in tﬁié brief fé;iEH, we gavé;attempted to show that althaugh.theré are
'phénamena that are compatible with the natigg that certain aspects of

textual atimuli are being Eelectively ignofed dufing reading, thg evfden:e

far this pasitian is far f:gm canclusiﬁeg In order to study the question ‘
" more directly, methods are éeédéd for indiéating what éspeetajgf the
'§ﬁimulus aré=heing enczunteféd as people are in the act Qf réadiﬂg This is

%

le extremely difficult to aﬂhiEVE, but one passible Epprnach 1s described

=

later. - ’ .

N g : = * = i =

- Studies of Perception During Reading

- A'number of studies have been conducted that deal more.directly with

i

perception duting ;eading. In this section, the results of these studies
'aré examingd tg gsee, whether they pfovid evidence that readets usé different:
visual iﬁfnrmatian under different cgntextual :ﬂnditions, that ig, evidence-

" for Eﬂp“dﬂWﬁ cﬁntral over the fuﬂctiansl stimulus in’teadiagi Fifétg
héweve:; it isbnaégggafy tg’co's ider some agpects ﬁf percePELQn that might

*

;be influenced .by cantextual infarmatian.
- gy % T g
a e

b
b
N

oy et
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It -is obvious jrgmrtha outset thé; thé_péragptibn of meaning from text

‘at any moment is influenced by the meéning of the earlier portions of the

p§é$agé; EWe}dé'ﬁéé su;paselthat this_genétaiizatiaﬁ is in question. ,
Rather, h%ré:wé_éealAwith only Bnééa;peég éf perception: the questi;;bafé
Ehéifung;ional SEimﬁlus- Dées ggntextu#l informatiéﬁ influenc; wvhat aspects
L 2 7 N
of the. textual /timu lus are éncéungeféd‘and used during reading?
B } ! - '
There arefﬁt léast three ways 1? %hiéh such an influéﬁéé might oceur.

-

First, cgntexﬁﬁal iﬂformatian may influence, where .the eyes are sent for

fixacicns. Wherg the eyes are centefed dete:mines what visual information

is petentially availabl or use in reading. The greatest visﬁgi detail {s

/£ .

e 1 4

' anly availablg ffﬂm the small fegiun Df text that happéns to 1ie directly on

= *

.‘and afaund the fovea_v Visual acuity draps ﬁff raptdly in the more’

bl

'pEfipheral visual.areas; Saccnd cantéxtual'infarmatign may influence the

I"‘I"

-ggnéral si;g and lacation of the textual reginn attended to during. a

i

Vr-fixgtian_A Althaugh there are physialggical limits on the "level. cf détail

available ffnm diffgrent fetinal afeagi recent research has also’

demanstrateé that aﬁtent;an&l factaga decermiﬁeAwhether putentiglly
avaiiabie information 1s actually Percé;vej;ﬁ with the.eyés cénéeréé at the.
"isame locatiaﬁ, a subject is'quité ;aéable éf atﬁéﬁding ‘to differént visual
_régiaﬂg, thus influencing the 1ikelihaod that vigual patterns will be
détegted or ugsed from thesé different reginng (e s see Eﬁgel 19?6

| '"Raym;-f, Hccankie, & Ehrli‘r;-h 1973- -Speﬂing & Melchner, 1978). Thircf ,
researgh by Neisser and Becklen (1975) indicates that nar:awlng the regicn

8

within which visual infarmatian is used. ia prnbably not thé anly effect of
/\ - ;

=

' - w7 ! '
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yftention. Their results auggaat that'aubjacta=aaﬁ*giva aEtaatianﬁta the
_ _ . Bug, 2 B 0 e

samé general area but respond to different aspects.of the atiauiua pattern

= - = ' fa

presented thera. Thus, ié may be that people can attentiaaéily selett

ce ain aspects of the stimulus aithin thé general a:ceadad region, and

T ’ 7 « ,f; ¥ ’
ignorte athar aspects. -~ , . : LS o e

s : Dﬁf‘purpaae here is to raviaw.atudiaa ia ﬁﬁiéﬁkralativaly akillada;ff

' oo s
readers are involved in the act. of faading‘ia af&af to determine whathéf
contextual information is influancing the thfaa diffaraat aapacta af

i

pafaepéian in reading juat deacfibad.; Eaaantially, thiE=fEViwafDﬂBiEtE af

= ;’ . ,-
an attamp; to evaluate evidence far tap*dawa caatrala on paraé;tiaa in
} : x’ ;

raading_ The regiaa baing attendad ta dufing a flxatian ia canaidafad i
: 1]

f

Zfifat, than the baaia fa: aye mo aat guidaﬁca, aad fiually-tha apaciiic

viaaal datail from the text that ;a uaad in taading.i Dafiai ive anawera are

&

not yet availabla for any af theae queatiana, but some avidanca is available

) aa each iaaua@

; <
The Text Re icm Attended
= =R T AL LL L . o . ] .
"Eye mavement facofda indicatie, with some. accuracy, ‘the 1aaatiana in the

text where tha“ayaa were cantared during aaading . However, thia alanE'daaa

. naé_i,dicata what fagian of text was baing percaivad during each of these

!fiiatiaaa a; even whether tha text was baiag seen at all, Viaian
rgaaa:éhera have studied the level of visual detail that can be perceived at -
' difféfan;'ratiaal 1oeatiana aad how this viaual éetailfiatataeta with other

fa atara such as the p:aaanaa of athaf ‘stimuli at specific lacatinna in the
.

viaaal field (e.g., see Eauma; 19?3) Ihia‘raaaarchvcan 1ndieata what

o
'
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visual infntmatign is patencially available trgm a passage when the eyes are
'centefed-at“a speewflc location, but it dees ngt indigate what regian within:

. this area 15 actually attended CQ dufing a fixatian in reading, or whether

the attended region vsries frum fixsti@? ta figgtian. ‘This requires

i

research with Subjezts who are acﬁuall§ engaged in feading a péssaga. Such
* investigatian is still in its infancy, but researﬁh techniques are now

- available which make ic passible (e,g.r see Hchnkie, ZQIa, Walvgztnn &

/  Burua, 1978; Rédef, 1973).

&

In genefal fesearch canduzted thus far seems to indicate that the .

; regian sttendeﬂ ta duting a fixation 1s influeﬁged hy thé reading task

it

itselfi HQWEVEI thgre is ﬁat ye clear gvidence that the sizg or lacatian
) i’

nf this rggign is varying frgm fixatiﬂn to: fixatiﬁn on the basis af

i

egntéxtual factors. o

4

During feading, ‘one daes‘nat have the impreasian af getting méaﬂiﬁg

~ from the text: on the 1ings abave.and bélgw the line being :ead althaugﬁ

& o
- - %

words on theae lineg afe ffequently within visual regigns wheré they cuuld

be ideatified if desifed. I several gtudiea (e,g. Willnwa, 1974)

4

xtraneous seitual materials hsvé been placed between the lineg af text and “f

evidenﬂe has been. praduced that such materialg are perceiyved and influencé

e

: what is retained frnm the text. Thig rése&rch had not yet beén done uging

4  eye mﬂvemEﬁt mﬁnitnring techmiqueg to. determine whether Eugﬁﬂextrgnenus

=

a ials are Eﬂmetimes direetly fixated. Also, the mat fisls have .

_ ffequently been priﬂted in ways thst might be Expected to Ettfaﬂt attentian.

' For exampié, they have been pfinted in a. diffgrent colﬂr and with differen: '




" the one being read. . ..

-primafily on and to the right of 'the center of viaian.r Whether this‘diffefa
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A o
.

épatiﬂg patterns frém the rést ﬂf‘thé text. :Thusj it is still not éleaf

whether, 1n narmal reading, infarmatian is acquired fram lines nthev that

# . -

= T i

MECﬂﬂkie and Rayner (1976) demonstrated that skilled teadets use

11tt1§ if any, visual information more than fcu; letter pasitians to the

'léft of the fixatiaﬂ point (the 1etter on which the . eyes are centered in the

L

: text) during a fixation in reading. Presgnz reseafgh is being cnnductéd‘in

H

our 1abaratary to determine whether infarmatign iz even pickéd up that far
. ag

‘to the Jleft of the fixatian paiﬁt. “Bouma (1973) hgs shown that words can be

identified when presentedkfatthet to the lLeft than this. Thus we seem to

o

'Vhave alalear examplé of Stténticﬂal selectivity occurring éuﬁing feading.

=

- fof eb;ew readers, who fead from fight to left, or whether it chanées wien

the reader Eékéé‘fég' ve (leftward) mavements dufing feading are.
interegting quegtiang needing study-
Thereﬁis alsu ‘some evidence that a regian Qf text tends not- to be given

éttéﬂtiﬁn on two Euccessive fixstians- This is in contrast to SmithL

i

(197l) guggestian Ehat Ehé pérgeptual apan 1s wide enaugh to permit the same

ward to be aeen on several fixatians, thua cantributing tn accuracy 'of i

B
_ *
i

1dentificaticn. Iﬂ one study (HECﬂﬂkiE, Note 1) pairs of wurég were

L

Sentgn:es were written in which either ward wasg apprapfiate (e.g;r John did

Ce - . ]
not gtare his tDElS in the garagg because it ====- ;pg,much)i“ College
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"students then read ;hése\sen;en:es from a caﬁputérﬁcantgnlled cathode-ray
tube (CRT) as- their eye movements were ‘recorded. During each forward eyé
movement, the éfit;cal letter differentiating the two words was switched;

that is, the word 1§3ksrég§:§resent during one fixation, the word leans -

‘dufing the next, leaks during the next, ett. Thus, the wérd was_aiffgreﬁt

fDn suc:ESSive fixatigﬂg. If the word in the critical location was

1dentified on ‘two fii tians, some difficuity should have been encountered.

‘The results indigated that thé subjects were -ent rely unaware that any

change was taking place ‘in the displdy, and’ their gye movement féEQfdJ
‘ \. o

: 3hﬂ§§d no evidence of disruption from the display changes; ‘that is, there
. were no differences between change and no ghange.canditiaﬁs in mean fixation

,durations, saﬁc&dEVIEﬂgths, or number of reg ive gye mavementg. Subjects
o % ¢ -

cauld generally repart what word they saw in the aentence. We Eéﬂd to -

believe their rgpafts bggause in the gentencea where EhE critical word was
_ 4 R
- not ehanging (ane of the wgrds was cgntinuausly present) the subje;c;ware=
very accurate at’ sele:tiﬂg the wgrd that was pfeaent. Thus, 1t EeemS'likely

¢

that .once a rggian of. text has bEEﬂxpEfEeiVEd or read that region 1s not

[

.fecﬁnsidered during thé next fixatiaﬂ Evep thaugh it may 1ie well within the

visual area in which 1dgntificatiﬂn wauld be pasaible.
L 1€ :he text regiams attended on sug:gagive fixatians -are discfeté from

= 5 B

Vnng annthér, this wnuld suggest Ehat the varigbility typically presen; in

the 1engths of sgeggdés dqring reading may be :ef;egting.a similar

o

variability in the size of the text reglons being attended to during

different fixations. Thus, the distance the eyes are gsent for a saccade in’
: - SRR ’ - o :

u ’ o . . - s
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reading-mai féflécé‘hﬂw fér to the right of the fixation point * reading was

| v
aunnenaful (McConkie, - 1979 MnCnnkie, Hngabnnm, Wolverton, Zola, & Lucas,

19?9)! This npéculatinn nppearg to be feneiving some Suppnrt frnm a seri,s
of studies presently beifg conducted by a member of our :nnearnh grnup-
H(Hngabnam, knﬁe 2). 1In these studies,'gubjents read a nasnage from a'CRT as

their eye movements ate being monitored. During occasional saccades the
text isnréplaned with a linnﬁnf};fs. Tnus, the téxt is gone when the eyen
.stop for the next Eixatinni When this happens, the snbjnntn tank is to

fepnrt tha last few wnrds they remember reading, tn indinatn anything they

&

can say abnut the next word (e.g., its iifnt letter or approximate length),

and to guess what the next word might be. The nesnlts indicate that subject

can sometimes report the word to which their eyes are being sent (about 30%°
of the tlme), but they véry seldom report the word to the right of it.
Thun, it appeafn that Enmetimes féaders-have-nnnugh information about the

wnfd tb which tnnir eyeg are being sent for the_ ‘next’ fixatinn tn bé Eblé to

‘identify it. if nneded but mnst of . the time this is nnt the nasn-i

%
Thiz then lendn to the quegtinn that is of grent interest and that

cannot be ‘an nwered at chis time. ~Isgthe va:iability in cheﬂsine of the =,
.. Te gin ,pparently'attnnded to nnd inﬁernfeted dufingjn fixation related to
coatex 1 va ables? Investigating this questinn is one nf the planned

next stéps in our resnarnh-pfngram, but no conclusive answer can be’ given ..

.at this time. - _ -
Ty = .
é‘;,* . =
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Where the Eyes are Semt - o S
) ) \ , :

Speculations about the basis on which the mind dééides whe:e-ta gend

izheiéyea during reading have ranged over a wide area, from those suggesting
lirtle or no specific guidaﬁﬁe (Bouma & deVoogd, 1974; Shebilske, 1975) to
those suggeating that the éyes are sent preciseiy to locations based on

where the mgstiinfﬁrmative regions of text will be (Haghbefgg 1970; Smith,

1971)! Data presently béing énaly%éé from a‘study wevhave conducted provide
.evidence that the eyeégare being sent to rather spgcific.iacétiéns, butﬁthg:.
-data. provide no evidence csnéerﬁingithe_basis for' that guidaﬂcég As college.
étuﬂ%nﬁsZWéfE reading from a QRT, thé.géxt ﬁas shifted‘nn the écréén EWG_‘

letter positions to the left or right during certain:saccades. " This caused
_the eyes to stop for the next fiksticﬁ aE a 1écaticn ;vﬂ letter pasitiéﬁs

hway from that paint in thé text whére théy nufmally uﬁuld ‘have EtDppEd
The subjects fepgrted that they had not: béen aware that the ;ext had mgved
but thig manipulatign had a subatantial effg:t on theit eye mavemgnt

patte%ns. When the text was Ehiftéd to the 1&ft, causing the eyes tu stap

o=

; tqg IEEEEE pgsitiuns farther alnng the line than thgy natmally wauld hEVE, a
1afge number af short regressive mnvements Qf about two to thfée lettér

positiona 4in ;2ﬂgth were pfadugedf °simila: ghift to the right Eeducéd the "

\

“normal number of regressive mévements,by‘onégﬁalf sndﬁpfaduced an.inetgasé

3

i

in short forward saccades. Thus, the eyes seem to be sent to a rather )

,spegific location in the text'during a saccade 1in reading; expefimentaliy

= . L]

displacing that location by Just two letter pusitians cleafly affe¢ts the

x

person”s :eading-behsvigf.

k]

e 3 B ’ . !
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There is alsa einsiderabléievidencé indicating that the eyes tend to be

-

ent to some regians in text rsther than GEhefs during reading (Levy—Sahaen

B

b’,;g » 1979; Rayner 1978) .Rayne: (1,' ) and Abrams and Zuber (1972)

* found a tendencé fer the eyes to avoid being centered in empty spaces,
including the apacea;@ggween sentences. Rayner and McConkie (1976) reported
a relation between the length of a Qard and the pfobability‘;E.fixating a
letter in the word. G’Eégan (1979) Eas demonstrated é tendéngy to send the

eyes farther when the next word is a longer word and‘a!tendéﬁcy to skip?the

L

word Egg in one syntactic frame (but not in another). ‘He also reported
g;eatef.teﬂdéﬁcy to fiiéte'a particular region 1f it c@étainéd a three-
;1EE;er verb than if it contained Ehé,WdeiEEE: All these results ipoint to
the existence of some sort Qf control Qéteye movements in réadipg (éhgugh
reading is still poss ible inzéhe‘agsenée:ﬁf;thisicantrﬁl; as’déiﬂﬂséracéd by
Ecuﬁa.;ﬂééVcagd; 1§?4). ﬁcweve:; this %iﬁe %f rgsegrchrlgavés mQEQSt; be .
:digzavéféd about zﬁgitules énséhich Eﬁis énntﬁél is ﬁaéed; and even about
thé;degree to Hhich it is based on contextual versus ?isual 1nfafm§tians,ﬁ
One reasonable passibility; stated mcst cléarly by Hachhefg (1976), isé

&

that 1n same way the mind avnids sending the eyes to regions where thg

language is highly’ ptediccable becauge such-fegians aré télativély o
.ﬁninfarmétive. instead the eyes are-sent ta more infafmative reginnsi Ihus;

the feade: 8 kngwledge of the language and cf ‘the tnpic bging digcussed may

be brought in;n play to-aid pe:gepnian’by guiding the eyes In a manner that

contributes to efficiengya 0“Regan”s. the=skipping effect could be seen as

an example of this. . ) ) T | '
B . H : B * " El B & ¥

o Nt
Y
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! Zola (Note 3) has attempﬁéd to test this po ossibilit ty in a recent study.

‘He!identifiéd seven- or eight-letter nouns that could be highly constrained

An passagé contexts by siﬁgle preceding seven~ or elght-letter adjectives.
éi' r instance, in a paragf&ph cancerning a movlie theater, the word buttered

can make it highly prabable that the next: word will be Eggcgrn. fZala wrote
ﬁ;/ESD paragraphs, eégh)gnntaining one such target word, preceded iimédiétely
:‘ by its :Dnstraining word. These parégrapﬁs, up to the Earget-ward,vwere

given to 150 cnllgge sﬂudents who indicaied what the next fawiwafdsgwnufﬁ

prcEabiy;bg. Theaﬁatget wcré was given h§ at least E?Z of theigubjects-aﬂd

for many paragraphs, by 100% of them. A second version of each ‘passage was

=

algo prepared in=which the ﬂénstraining adjective was replaced by another

adjecrive of Equal 1éngth far instance, buttered pcpcgfn was replaced by

adequate popcorn, aptiﬂal illuaioﬁ by curiaus illusicn, etc. When given

these par&grapha up to the targét ward, gtudents guessed thg next wa:d leas

Y

than 152 of. the timE; Ihus, by the choice of an adjecthe in these

pa:agfaphs, the tafgeﬁ noun cbuld be ‘highly cnnstrained or leﬁ; with

’ caﬂsider§bly less constraint. In the high-cﬂﬂﬂtraiﬁt Eﬂﬂditi““’ the target‘
noun had practically na.inf@fmatian value- S o

Subje:ta then read IDG of chESE parsgraphg while their eye mﬂvementg

\

. were being recerded and the‘data ‘were analyzed tg determine th% frequency

Hith which the tafget noun was directly fixated undef high- and low-

cﬁﬂstfaint conditions. Zola found that subjectﬁ made fixatipns nn the

target noun over 96% of the time rega:dless of the level af gangtraint.

&
£

Thus, there was no observable téndency to.skip the target noun when it was

o

5

=
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of eye mevemeﬂES‘beeed enégeﬁguege eenetreinte_

’feeulting from earlier misreading, and that the eyee are then sent- back to

Functional Stimulus in Reading .
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almost completely spe ified by Ehe eentext. Fixation durations on the

1

target noun averaged about 16 msec. shorter in the high eeneEreint

preeeeeieg in some meneer. In this etudy,‘there eeemeﬁ to be no tendeney
for ekilledﬁeeedere to skip over e'highly_p d! ; el word as they were )
eeedieg_ Theee reeulte do not suppeft the h'petﬁeeie.ef highﬁleeel'eenerel
\\‘ Regreeeiée@eye movements have tjpieeily.beee believed to result from
B e 2 _ : ‘ i R
eemezeeﬁfeeien'en £§; part of Ehe reader, in which some pert of the text
reed eerlier was not correctly. identified (Huey, 1908/1968) Thus, it has

often been euggeeted that high level p:eeeeeee detect the ineempetibility

perform a reanalysis of.the earlier text to correct the misreading. This
wguld be en'eKEEPie of higﬁﬁlevel processes eeﬁereliing eﬁ eepeet of |

‘perception. Carpenter and Juet (1977 Just & Cefpenter in preee) previde

ne example ef indetermineey in the text etimuleting regressive mevemente-,

When the referent te a -pronoun was embigueue, the reader”s eyes tended to

regress to one of .the peeeible :efefente, mentiened eeflierII end the

! in rpretetien of the passage was theﬂ:generelly harmonious with that being

taken as the referent of the'preneun_ These reeeerehere'fepert that the

eyes tended to ge rether direetly to one petentiel referent or the other,

euggeeting thet the reader femembered rethe: preeieely the phyeieel location
L "

of the werdE, rather thenge tendeﬂey for the eyes to scan the text in eeereh

of an appropriate referent. Thus it is not clear that the-regression was
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i

stimulated by e\need tor gsearch for an‘app:epfiet referent; perdeée it
simply fefleeted the refeeent chosen together with Ehe fact thee the dheice:
awee'det entirely clear. The regression d;y have been the reeuitief the
referent ePeiee rather than being-iﬁveived in its cause. Cleefly\§§ie

- inEereeeing phenemeﬂen needs further inveetigetiena \

9n etediee mentioned earlier, Hegebeem has eiee collected some dete in
which the text was' meeked and remeved from the screen’ whiie‘the reedef was
meking a pareieuier regreeeive eye mevement (eay, the eeeend regeeeeien on
the eighth line ef text) The eebjeet then reperted the last wofd feedr‘\
Reletively few ef theee inetaneee heve been reeerded thue far, but the deéé
'ehech eeneieteht pattefni The wezd'thet the“eubjeete give is the last werd\'

fixated prief to the fegfe sion. Thus, the subjects have identified thie

-

wad: The fegreeeien i3 not being etimuieted by the eyee outrunning the

=

¥

miﬂd and heving £o go beek to some peint where word identifieetien feltefed.

In edditien, in thie study Eubjeece eften repert :he leet several wor rds
- read, eltbeegh theyiere only required to fepeft one. It ie of. intefeet that

no ineteneee havée been ebeerved:ehere‘theee reper;e-ehow eny ef the kinds of

feenfu e 182 OF ,iereedinge that are tyeieelly euggeeted to be the etimulue‘

for. reg:eeeive eye mevemente. Reeeereh is eenﬁinuing in the attempe te.

learn whet the etimulue for, regeeeeiVe ‘movements in reading 1s. ’ '

To date, our resear rch, whieh admittedly is far from previding fiﬁal

" answers on these queetieﬁe, has not menifeeted data petterne that require

the eemplexu high-level eye moverent eeﬂtrnl based on language eenetreinte

that, hee been common 1in reeding theeriee.

AR

sy . .
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A;;anaad Agpactaﬁaf the Yiauai Stimulua During Raading T

~and that attention 1is givan to a particular region of the text, the final

question concerns whether 1aﬂguaga aanatrainta influence: what aapaata of the

text are used in'raading; Thia ia, of course, a very difficulﬁ quaatian to

“study, pazaiaulatly with aubjacta actually angagad in raading a gaaaaga,'and

it requires extensive taaaarah,affart- Hawaver, a few initiasl abaarvatiana

A
&

can be madaiat this tima;

One paaaibility that has been suggested, particularly by Goodman -

e

(1967), is that tha reader anticipates tha text abaut ko ba ancountarad and

antiaipatiana, iThia aaggaatarthat tha;taxt is in some sense known before
the ayaa are sent to’it. If'thia were the caaa,”wa‘might(axpaat'that if the

taxt vere - auddanly to go blank auting an eye movement and the raadara were
EN-3
aakad what words were likely to come naxt, thay wauld regpond raadily and

- with a faiz dagraa of accuracy. in Hagabaam*a atudy,(ﬂata 2), which used

Ehia praaadﬁraj sub Jects fapaftaa with gfaatiaaqafacy a word na farther to

the figh; than that to which they were aanding their eyes on that eye™ |

movement, and uaually nat,éhat far. Fraquant prampting and ancaufagemeaE
)

vere raquirad to gat them to try ta guess the next ward whiah was aftan

ent. Ihay felt very unsure, aﬂé'in faaL

[7v]

wufd to Hhiah the yaa were being

tha aaau:acy of their guaaaaa was quite poor. Thus, the.data indiaafad an

*

impoftant diatinctian ba ' ﬂ ‘the words that,had been read, which the.

aubjaata fapartad with aaﬂfidahaa and high acauraay, and,chaaa that lay

o

%
s

&
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farther to the right, about which thz subjects were reluctant to guess. - The
readers did not seem to have active, conscious hygotheéesfcancéfning the

text that lay béyand the words -that had been read, even when they had been

or were about to be fixated. Althcugh this 1s not a critical test of

' severe zﬁnstraiﬁts'ﬁn any such thécfyg

Another :elevaﬁt abservatieﬂ comes from studies in which we have had

subj cts read sentencés cgntaining one of two words Ehat ‘differ by a single

letter at a given word positfon (the ;eaksé;gggg example has been cited

5 T

"earlier). In these sentences,® the disefimination betwveen two altérﬁative

readings of the sentence depends cn Ehé accurate idéntificatian of a singlé

1etter.. In many uf the sentences, the diszriminating letters a:e visually

=

quite gimilar’ in shape (e ges beans and bears) Yet subjects are very

accurate in répgrting what ‘the sentences actually say. If subjects were

al

] . « 7 o . ) 7 X 7 ' , . ,
. basing their reading on.-only parts of the visual information from the words,
it would seem likely that ﬁaré‘miéidentificati@ns would be observed in the

_ reading of this material. On the other hand, 1t may be that thé*ﬁetcEptual
. _ o )
system operates in a way that causes 1t to fogusfan the acquisition of

exactly those letters that are so cfiti:al to making the discriminations

‘between such posaible,al;ernative words. This passibility needs further

study.
A final set Qf Qbséfvaﬁiéns comes from a studf-by-Zala (Note 3),

previously mentianed in which the degree of :anstfgint af target nouns in

8

-short paragraphs was varied by manipulating the 1immediately préceding

s g s
e =

E ’i ) ) - . ﬁﬁg
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ad jective. THere were other conditions in this study in wvhich the target
. &

words were altéred in varlous ways in order to deeermiﬁe whether such erfefe

‘wbuld be disruptive to reading. Four experimental ‘conditions hed epelling

errors of differing severity. A eentrel eenditlon had no epelllng errors.

In the minimal-error condition, the fourth letter of the target noun (elweye

B

a seven= Or elght-letter word) was fepleeedfby its most visually similar

. letter,:as determined .by vleuel eiﬂile%lty data collected earlier. Thus,

=

the emelleet'p oas ible ehenge pefmitted by the Englieh elphebet was made in

the most fedundent pert ef the Wofd' eerteinly this is lnfnrmetion not

needed for identification ef the word, especially under high-redundeney
conditions (Pilleburyi 1827)! Other error eeeditlene were more severe. In
the third condition, the'feu:th:lettef was fepleéedﬁbyliee most visually
dissimilar lettef from theleeme eetegery; where letters were eetegefleed ¥s

. 1
either ascenders, descénders, or others. In the feurth condition, the 7
fourth letter was repleeed by ite most similar letter, and the flfth letter
was replaced by a lett er from a different category. This error enndition

caused a small change in the external shape of the target word. And in the

© fifth eeﬁﬂltlen, the lnii:ie_lj fc)urtl;nj and final letters were replaced.

The study was done under the assumption that if a reader only attended
to that part of the visual stimulus that was necessary to select among

P . o . .
contextually allowable alternatives, then more visual information would be

’ nﬂeded frem'the tefget word, in the low-constraint eendltlen than in the

- high= cenetreiet condition. Under’ hlgh-eenetfelnt eoadltlone, relatively

little visual infermetieﬂ would be needed for word identifieet}bt:EF perhepe

Kb
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only word length and initial and final“letters. If this assumption were

#

correct, then subjects would not attend to other aspects of the visual

stimulﬁs; unneeded visual information would not be prézégéadg and errors -
_éhat did not violate the needed informatiom would have no effect g};?reading;r
Thus, uﬁdé; lower }isuagﬁgansﬁfaiﬁt, mnfé visual detail should be used in
'wardridéﬁtifiﬂaéian, gﬁé less severe erfars,shdﬁld cause difficulty in
reading.

The view_af perception 1in résdiﬂgvjust deséribéd ﬁauld suggest that
aﬁly:the most severe errors would affect reading under highiganstraigt
conditions Whéfe the target word could usually be identified on thé basis of
tﬁe péi@f context alone; less severe ‘errors would cause difficulty in, the
low-constraint cunditién; and the miqimalierrar_cpnditiﬁn woyld have no

, : . - ,
effect in‘éither caﬁditign, aince cbé lévei qf visual detall being changed
was Pr@babiy not needed for wa;d identificatian under gither candi;ian;

The task given to the subjects was simply to read the passages and

prepare to answer comprehension questions about them. The subjec s were

.

told that errors had been put in the text, but that their task was to ignore.
the errors and simply read for understanding. Subjeets were given pragtiﬂé
‘trials in which they read several parag:gphg that contained errors.

Thrgughnut ‘the study, a camprehensiﬂn test was admiﬂistered af&er each blggk
%

_of six paragraphs. The questions never involved ipfarmagian stated in

sentences containlng the errors. aubjects were not asked to Enmméﬂt about
the errors during the experiment. Thus an active effart was made to orient

the suﬁjeeté toward reading for retention and away from attending to the



Vi

errors. In fact, in each bleck of 72 linggg there were only 8 errors, 2 0f:

these being the minimal type. Thus,-errors were infrequent in the text.

not the case that small errors affected reading, only in the low constraint
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=,

[

The study iﬁvalved.zg college students .each féadiﬁg 100 paragraphs,
with each paragraph containing one target noun. . Thus each subject read 10

patagfaphg'undér each of the 10 conditions (2 levels of constraint by 5

levels of error). The eye movement data were examinéd in detail to

R

- determine whether Shevetfafs had an effect on fixation durations, saccade

lengths,. and f:eqﬁency of regressive movements in the area of the error, as

compared to the no-error control conditiaqns.

L
=t

The results do not aépeér Earsﬁppﬁét'thé description of perception in
reading given eérlier- As slready ipdicated;‘tthE was no ééﬂdeagy far“
subjects ta fiégte the target nouns less frequently in high— than low=-.
cgnsérainé candiéigns or to diffé:-in where they fixated the word. It was
c@néiticﬂi Even the'iig;éalie;;ﬁrs-aeemed to have an effect on éubjegts‘ g
reading behévipf, under ﬁéﬁy the high- aéd low=constraint conditions. there

15 no condition in which the ‘high-constraint paragraphs showed no effect of

errors, but the low-constraint condition did. Thus, it appears that under

both extfeieiy high- and low-constraint conditions, visual detail wég beiﬁé

" ‘encountered and used in reading that an information-theoretic~related

position would claim was not needed. More extreme errors caused greater

.disruption iIn éhe reading patterns, as might bé expected, and gsubjects in-

A\ M

.« the high-constraint éaﬂﬁitiena had an easier time dealing with severe errors

RS

¥

than subjects in’ the iaw@cangtfaint conditions. But it appears that:undéf

i
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even the highé%c constraint, the subjects were attending to a great deal of

the visual detail of the target naén,va; least frequéntly enough to produce °
mean differenceg in eye movement measures as compared to the no-error -

condition.

The results from Zola”s study appear to be yielding data patterns that

stand as a rather direct challenge to some common notions of top-down

influences ron the selection of visual information during reading., .This

study was sgecifieally-éesigned'ta provide the opportunity for contextual

5

iﬂflﬁénces on the functional stimulus to be manifeated in the data patterns.

Lo

However, no evidence hag been faund that tesde:g Encﬂuﬁtef more of the .

visual stimulus af a word when there is lgss cuntextual guﬂstraiﬂt on the

word; that they use only a small amount Qf the visual iﬁfgrmatiﬂn to verify

itheir hyputheses cancerﬂing the ward or that they ggplay some gort of

ngticiﬂg arder from' gr@ss~ta fine detail in theiwgrd that terminates whén

| !

guffic ent 1nfarmatian ‘has -been garnered to pefmit word idéntificatign given

the pfééent context. Rather,_it.appeafa that readers are responding to most

ﬁfgthgfiisual detail of the stimulus even undgf high 1anguage constraint

condjrions. Whethér they a:e consc i us of the prEEﬂﬂE of small errors that

B

argjaffecting thelr rgading is, af'caurseg another question requiring

further research, T ) _ BN -

i,!

Where 1is Cantextugl Facilitati@ﬂ?

_‘The conclusion that’ seems to be emerging from the research already

~discussed 1s that, whereas it @ay be passiblé for people to use contextual

informatipn to help-idehtif} a wgrd when the stimulus alone is. insufficient,

-
[l
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under adequate stimulus condi: >ns the stimulus is rather EULIY!USEda
Effigieneilis épésrentiy not gained by circumventing visual analysis. 1In

reading than hg?ing to depend too much on contextual information for word
"identification. ‘Recently, there have been suggestions 'that as ghildreﬂ
ﬁecéme béttef I%adéfg they depend iﬂferheav;lg on the visual iﬂfﬂfmgtiﬂﬂ\
frém the ééxt, fgther than cantextuai information (e.g., Perfetti & Roth; in

press; Sténcvich, in press).

Although the studies reviewed here call into question a common
explanation for the effects of contextual constraint on reading, at the same
< : z -

‘time they further document the existence of such effects. The queéstion .
still remains. How should we expléin the facilitation.that results from

contextual constraint ‘during reading? O“Regan (1979) has shown that under

some conditions the .eyes are sent farther when the next word is an article
(undoubtedly more predictable) than when 1t 18 a verb. Wanat (1971) has
found. that subjects spend less time looking at more constrained regions of

sentences. Zola (Note 2) has shown a shorter, fixation on a word when it 1is

more highly EQﬂSErEiﬂéﬂ‘by its context. How can we account for such

instances of facilitation if they do not result from reduced_percegtual
g t . L

- analysis? 7 E SR
One alternative that appears tempting is provided by recent reséafchaon

priming, which comes from studies dealing with semantic memory. This
_ T, .

research indicates that preceding the presentatian’éf a word with the
. B A 3 . = & -
presentation of a semantically related word reduces the time necessary to

&=
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make lé%iealvdecisigns abﬁgt.it (Meyer & Schvaneveldt2 13?1): In some way;=
the. agtivatiun Py~ duced by one word selectively fagilitaﬁes the processing
of a Eécaﬁd-felated word. Of particular interest is the :epnrt that the

- first word can have this effect evan"?hen iE has been presented ﬁpr such a

is not even awafe that a word was presented; that is, the priming word was

below perceptual’ threshold (Marcel &'Pattérsan,.1978);f Without the priming .

word even being identified in any normal sense, its meaning seems ‘to ‘have
been peréeived; and the arousal of that ieaﬁing seems to have had an’
influence on decisions abaut a semsntically related word presented later.

o

This research if replicated, suggests that the pét:&ptidn of words,
“ ineludiﬂg gaining meaning from them, can be a very direct sort of activity

and is nét éamething that might benefit from becoming entangled in dgéisiang
agau; what §15u31 igfarmatigﬁ to respond to (and in what atderi on the-é%sis
Qf-énnte;;usl;iﬁfarm&tiang | ‘

This body of researcg on priminé raiées%aﬂ,élterﬂatife way of

.conceptualizing perception in féadiﬁg that will iikély attract some

attention in the Future. Is it possible that at the beginni g of a
fixation, all the words that lie in a retiial region within which sufficient

visual clarity ig available for thelr idéntificatian rapidly arouse their

¥

!Wﬂuld need to be thought affagyselecting from among spa;ially tagged
semantic information, rather than from vigual patterns. The primary.task of

aétentignsi processes would not then be the analyses of visual information

short time that the subj&gt cannot indicate what the word was and sometimes

o
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in order to identify what word or words were on the page, but rather would -

be selééﬁiﬁg from those potential meanings, which are rather d;rectly s
gravided,=thé particular Qnéthhat will ﬂext.égnttibuée to the constructio
of dn underaténding of the message of thé\texfa From this view, contextual
facilitation effects may aid in the arousal of chcse meanings thrcugh
priming (Fischler & Blcam, 1979), and attentional selectivity would then be
gccufriﬁg with higher-level réprgsentatians, rathat(th&n at the level of
'Eviéual infarmsti@é.d Exploring this péssibility requires experimental
te;hniqpés ghét wili indicate whether readers are in some way respgndiﬁg to
-tﬁe meanings of words that lie outgide the tegiag‘being difééély atéepded to
dﬁring fixaﬁicnséj -
on this—way cf'gangégtualizing pefgeption during reading. We have
constructed senteﬁcés and‘stht paragraphs, in which elther Qé.tWD words .
cauld,bccupy particular ward pgsitigns-i Ihese two wétdgvdifferéd by only a
singlé letter. As subjects read the materiais ‘one of the words was present
for the first éD or 100 msec of each fixation. The text was then disrupted
briefly by presenting a 20-msec mask (a line of X“8) or by shifting the
entire line one let;er position to the fight sgd Ehenrretufn;ng it to its-

afigiﬂai position. When the otiginal text returned, a léttef had been

occupying that Iacatinn for the rest of the fixatian- éfter reading these

texts, the sub jects were ask&d-quegtions designed to reveal which word they

read in the senten§E’Sné¥gere then asked whether they saw more than one

) Lo A . , : o ,
¥
o 1
. . \
h f},h-
o e
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ﬁD%d- In th;s pilét work, sometimes'a aubjeez reported only the first word -
p?esented; sometimes only ﬁhe gecond wardifand's6metimas reported haying
seen both words. fhus, in some instances, the subjects seemed to have
amplayedithe meaning from that word early during the fixation and éametimes,
only later during ghé fixation. It daes:ﬂﬂt seem to be true ﬁhat the

méaninés of all words are settled upon during the initial few milliseconds
afia fixa;;an; nor that a change in ﬁeaning at some pnin; in the visual
»figlé willﬂbe detected. :

The pteliminérr results from this pilot study seeh to support the
position that infofmsticn from differené;ragians:af the visugl field ig used
in reading at different times during the fixation. Thus, if meaﬁings are
aroused rapidly at the beginning of a fixation, as the priming literatﬁre
might suggest, it still seems that the employing of these megningg for the -
purpogse of understanding the text ié an activity that takes place over the
time of thé fixation iﬁrscme sort of systematic fashion. In addition, theée
results suggest éhgt; given this way ?f Ehiﬂking about perception ié
. reading, one would have to conclude that meanings can be masked and changed
during a Eixatién‘withaut caﬁaéinus a@atenessrﬁhat such a change has -
aﬁcurréd. b |

Whether or ngt\a priming-based thenry of this sort can account_fo:
géﬁtéxtual facili;atian during normal reading is a question that will
requ uire considerable thaught and research in ngenulty. Perhaps most important
at the‘preseut time 1s the need for more careful studies thQExdagument and

descfibe the effegts of contextual constraints during readiﬂg. Only by

[

¥
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having a number of well-established observations about these effects will we

be in a position to select among alternative possible explénatiansg

' ﬁ@ﬁﬁlug ion

In this paper we have %EE&EPEE@ to révieé éhe evidence avallable to
support the naciaﬁ that the visual-information used in reading is a function
of the contextual infofmaEi;n available. Reéulté from studiéggﬁfilanguage
identification inxgaigg and of word identification from tachistoscopic
pr%BEﬁtatién clearly indicate that contextual information can be used ﬁa
facflitate word ideﬁtifigatianvundef inade&uate scimulés conditions.
However, the§é résu{ts do not pfavfdg strong evidence that such an
interaction is ccéurring during normal reading. Other fa;méicf évngnéé
using tasks more similar to reading (proofreading.errors and errors in
reading aloud), though compatible with this position, also do not require
it. | - , | : :

= .

Three aspects of perception were identified that might be affected by
contextual iﬁfﬂrm%Fiﬂﬂ: éhere the eyes are sent, the visual region a;tendéd
lta, and the visuai information within that region that is uséd‘fﬁr reading.
The studies conducted to date that in;EsFigaté perception during reading are
not défiﬁitive on these issues. Howeverj*theré currently appears té‘be_no
clear evidence that the ccntex;ual information envirﬂﬁmeﬁt exerts éﬁntfﬂi
over what visugl information is usedbiﬂ reading,. that is, over EhE:

functional stimulus. In fact, subjects appear to be responding to

considerable visual detall of words that are almost cnmpietelyfcgnstrained
£ I

L : 5 , Cod

by their prior context. From present evidence, it seems quitelpossible that

} - :
o4 ]
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contextual facilitation is not achieved by reducing the amount of visual

information a reader acquires from individual words.

L

20
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