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ABSTRACT

A list of 40 ambigwous Arcbic iords was preseied to
200 mative speakers o}Arabic tofmd out the biased reading of
each word Ten vords that exhibited response poiarity, i.e. high
degree of bias uowards one meaming as opposed 1o the other(s)
(>90%) , iwer embeclued in tem coherent episodes. Ecch
cpisoue represemtcd one ofeightpossible terta! cowditions of
disambigwaaticn depending o the pcsition of the ambigovs
fragirert, meGming bias, and tkae preserce 03 aEs;ce  ت
cistmRcig tcx! SErtences in the paailel er,7erimexta}
coaGitions wEr€ c5:5tcted in sacz a :ay iة c! they had tie
3ame umber o}woz:, :hae same mamaber fmurkEmes ه asd tk2ي 
same nmmber of trarsfomma!icns, to coatre:f@3 aase or diffic:lt

comprEhension. The episede ypes :ere 354ated so that eig#t
groaps (cata sets} eg::ivalent ir rke rmb2r and tygas f ت
cxperimemral conditioR5 iere ة created. TH;3 was meart to
controlfor any possible primacy effccs or irergrovز varicmce.

A BASTCprogram vrcy writter tO present the ata and to
measwre rcading time in mihiseconds. A sample of mative
speckers of Arcbic (n=80) randomly assiged to eight groaps
(for the eight data seus) were tested iwdiviaually ia a self-pcced
reading-for-comprekensioa test throrgh an iBM CompatibRe
Microcompwter.

Restlts iRdicate that !atercy in reading fo:
comprehersiot is higher i dislant %s. immicte
disaaabigration, fo? nor-biased vs. biased cases, cRd f5r
retroGctive vs. proactive cisambigt'atior. These results tend
cnphasize the roie fbia ia activaiing iaigher level koskedge
strctres that gwtide the process Gfcomprchersion. The vcryig
tatencies are explained in 1emms of the reader's attempt to
reconcile the maitained scenario with the conflicting
infommation presented in the aisarbiguatingfragment
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Results also showv that resolving lexical ambiguit
Ccwrs' within theframewvork ofa scenario element based on the
interaction of tert input, tert kowledge, and higher lcvel
knowledge. Incongruity beteen tertual irfommation and other
fextual or higker level infommation has adverse effects on
latencies in thE processing oflargwage daa. Implicationsfor
current models of lerical access ad language processing are
hrrwn, and a model is pruposeu on ihe basis of the
erperimcmtal fndings to cplain the matre of interaction
beteen higher and lover levels of irfommation The model
incorporates the process oflexical access and kowledge access
in a mon-modular jashion, which makes it applicable in the
domains of Arificial Itelligence (A)) and Natral Langwage
Processing (NLP).
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INTRODUCTION:

It is generally agreed that in language compehension,
people are seldom conscious of lexical ambiguity ad that on­
line disambiguation is rather automatc and effortless. Evidence
contadicting this commonsense conviction includes Hirst's (also
commonsense) remark that contrary to puns and double
entendres, which rely on making both meanings of an
ambiguous word kow to the listener, many jokes are based on
leading listeners to perceive one meanنng only at the beginning,
and then to become aware of the other meaning later (Hirst,
1988). Raskنn (1985) discusses the use of guistic اiص arnbiguity
in humor. Weiner & DePalma, (1993) describe a category of
riddles based ou lexical ambiguity, and use category theory to
illustate the function of the accessibility hierarchy in riddling.
They relate 1iddles to parallelism (i.e. the tendency to stay on
the same sytactic. semantic, and pragmatic track while
processig language). Also, Mohanty (1983) found that te
presentaton of a lexically or stnucturaل ly amnbiguous sentence
causes a sigifcantly geater nise in the rate of a person's
heartbeat compared to unambiguous sentences.

The aim of tis paper is twofold; first it aims to present
a critical review of the warious attempts in the psycholinguistic
literatre at characterizing the processing oF lexical ambiguity,
and how such atempts relate to the theory of language
processing in general, and the theory of lexical access in
particular. Second it attempts to present a more plausible
charactenization of the processing of lexical ambiguity tat takes
ito account the shortcomings of existng models and the role of
intersentential context in the process of rTesolwing lexical
ambiguity. This charactenization will be tested in an
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expenimental framework, and relevant implications for the
theory of language processing and lexical access will be draw.

ASPECTS OF THE STUDY OF LEXICAL AMIGUITY:

There are two aspects to the sNdy of amnbiguity; first,
stdyig amnbiguity in its own right with the aim of finding out
how ambiguous sentences are actally processed, whether the
difFerent senses of nة ambiguous word get activated
simultaneously or consecutvely, and the extent to which this
affects the complexity (the dificulty) of the sentence. This frst
trend subdivides into two major directions, theoretical and
practical; the theoretical direction has, more or less, the same
objectves outlined above. The practical direction, on the other
hand, is represented by researchers in the fields of Machine
Translation (MT) and Arificial Intelligence (AD), who aعe
plagued with the probler of ambiguity in their attempts at
developing workabie Natral Language Processig (NLP)
systems.

The second aspect of the study of ambiguity does not
deal wth the various types of ambiguity i their own right.
Rather, it ivolves the utilization of experimenting with
ambiguous sentences in formulating bypotheses about the
process of 1anguage comprehension. Obviously, the second
aspect of the stdy of ambiguity is essentially more relevant, for
the simple reason tat ifitis taken as a starting poirt, most of
the questons raised in the stdy of ambiguity for its ownright
will be answered more satisfactonily.

Two major issues regarding ambiguity have been
extensively researched; one is the relative difculty of defecting
andlo processing ambiguity at the lexical, suface stnucture and
deep stucture levels (e.g. Mackay, 1966; Foss, 1970, Mistler-
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Lachman, 1977, Hoppe & Kess, 1980). Many of the studies tat
tackled this point attempted to relate it to stages of the
comprehension process. Despite the intitive appeal of this
tend, it bas not yielded any reliable theory of comprehension
for two main reasons, Ramely, the sharp disagreement in
research reslts, and the cballeDge to surface/deep stnuctures as
psychologically walid notions. Most serious of aلl, in ry view.
is that the avid interest in this particular research trend has led to
the disregard for intersentential effects.

The second issue has to do withpsychological models of
processing ambiguous sentences. The cental question in this
regard has been whether aلl, some, or only one of the possible
meanings of a gven ambiguous word come to conscious
processing, in addition to the role played by context and/or
expcctaion in the resolution of ambiguity. More importantly, in
the case of multiple access, is the question how and when is a
choice made? This question is particularly relevant to MT and
NLP systems.

MODELS OF PROCESSING LEXICAL AMIGUTTY:

Three different models for processing lexicel
ambiguity can be distinguished; The Prior Search Model (Foss
and Jenkins, 1973), Which assumes that prior context somehow
detemines lexical access. The second model is kown as "The
Choice-Decision Model"( also labeled the Exhaustive Search
Hypothesis by Conrad, 1974, the All Readings Hypothesis by
Swinnney and Hakes, 1976, and Hirst 1987). According to this
model, a lل meanings of the arobiguous word are accessed and
checked against the context. Ln other words, all meanings of the
ambiguous word are accessed and processed to deterine their
compatbility with the contert. Thus the effect of context in the
interpretive process occuIs only after aلl readings have been
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accessed. According to Swinney ard Hakes 1976, prior context
"aids in the selection of an appropniate reading to retain from
those acCessed, but does not aRect the access process itself" (p.
683). The tird model is 1abeled the One Meaning Hypothesis
by Foss, (1970), the Garden Path bypothesis by Conad, (1974),
and the Ordered Search hypothesis by Hirst (1987). It assumes
that only the dominant readig is accessed and search for other
readings is initated only when the frst reading is found to be
contextally inappropriate.

EXICAL AMBIGUITY AND MODELS OF LEXICALة 
ACCESS:

Lexical access is usually defined as the process of
mapping incoming sensory simuli onto possible candidates in
the mental lexicon (see Tanehaus, Dell & Carlson, 1987;
Tanehaus & Lucas, 1987). Itis also presumed that the process
of lexical access involves retieving all phonologicaL, sytactic,
and semantic codes related fo a given lerical item. ln the case of
lexical ambiguity, however, the important question is how the
processor identifies the contertally appropriate lexical entry
from a nuber of possible candidates.

0ne renowed model of lexical access, the Autonomous
Modei, was proposed by Forster (1979). This model assumes
that lexical processing is an independent subcomponent of
language comprehension. According to Forster, langnage
comprehension consists of three component processes, lexical,
syntactic, and semantic. He postlated three corresponding
processors which Be labeled lexicaL, syntactic, and semantic
processors. He also assumed that these three processors operate
in a linear fashion. Perhaps the most serious (and controversial)
claim in Forster's model is the assumpton that lexical
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processig is data driven and unaffected by any ifomation
provided by the sytactic and semantic contexts. Thus, non-

- [exical infommation cannot influence the processes occumring
within the lexicon, and no cognitive penetration can take place
in the initial access of lexical enties.

Seidenberg & Tanenhaus (1987) propose a two-stage
model of lexical access i which all possible candidates related
to the sensory iput are activated in te first stage. They refer to
this stage as 'prelexical processing, and assume that contextلa 
appropniateress has no effect on the access process at tis point
In other words, the first stage is context-independent and
insensitive to semantic or pragatc interpretations provided by
the context. The second stage is called 'postlexical processig',
and it involves the wse ofcontextal as well as non-liguistic
infornaton such as pmagmatic sense and worid lowledge. The
major problem wit this model, as it is the case wit similar
mnodels, is that it does nOt present any clear-cut demarcation
between the to stages, hence, it provides no answer for the
long-standing controversy regardig te role of non-lexical
infomation on iitial lexical access. Labeling contextal efects
as 'post-access' effects does not resolve the issure in view of te
fact that some stdies reported contextal effects early i lexical
processing (see Seidenberg, Waters, Sanders, and Langer,
1984).

In contast with autonomous models oflexical access,
interactive models (see Marslen-Wilson, Brown, and Tyler,
1988; Marslen-Wilson & Tyler, 1980; 1983; 1987) assume that
different levels of processing ca operate simultaneously and
influence one another. Within this famework, contextلa 
infommation play a major role i the process of lexical access.
Various expenimental findings were presented in these and in
similar studies to counter the modular notions of speed and
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infomational Encapsulation and support the context-dependent
hypothesis of lexical access.

LEXICAL AMBICUITY AND MODELS OF LANGU8GE
PROCESSING:

Research in the area of natural languAge comprehension
started with fiagmemtary expeniments in free recall, prounpted
recall, and vord association With the advent of the
tansfommnatiora] theory of 1inguistics te sixties, research
attmpts focused on correleting ostensible siages of
comprehension wit the three levels of !anguage proposed by
that theory, namnely, the deep stuctre level, the surface
siructre level, and the lexicai realization level. Research in this
regard is best exemplified i theم works of MacKay 1966;
MacKey end Bever, 1967; Foss et a1968ل. , and Carey et . aل
1970). Also within the famework of the transfomational
theory, severدl stdies were udertaken to test the effect of
different sentence transfomations on comprehension time(e.g.
Clark 1965, and Johson-Laird, 1968).

Attempts to discover the constitents and stages of
comprehension are represented in the click-displacement, and
phoneme monitoring experimnents (Foder and Bever, 1965,
Ladefoged, 1967, Reber and Anderson, 1970). The basic
assumption of such expeniments was that the unit ofspeech
perception conTesponds to the constitent. A interesting
phenomenon kow as 'The Phonemic Restoration Efect' yas
characterized by Wanen (1970). Tbat, in my view, was the furst
serious attempt at charactenizing sentential context effects.

A commor factor among all the stdies cited above is the
disregard for intersentential contex efrects, or the
comprehension of discursive text It should be noted, however,
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that some of the studies tbat tackled sentence ambiguity (e.g.
Carey, Mehler and Bever, 1970 (pictorial context); Mistier,
1972) did include some attempts at charactenizing context
efTfects. The contexاs used, bowever, were either non-verbal,
partial, or unnatral. Moreover, the disambigating contexts
almost always preceded the ambiguous item.

The stdy of Kintsh (1974) presented a serious attempt at
the study of text comprehension. His theory treats the text as a
"supersentence", where the menلat representations of a given
text consists 0fa concatenaticn of propositions derived directly
from its consttuent sentences. Ths concatenation of
proposiions is called 'text base'. According to this theory,
different surface stnuctures, or texts, with the same meaning, can
be produced for any given text (for afll erplanation ofthis
theory, see also Sanford and Garrod, 1981). This notion of text
base and tansfomations is analogous to the relation of surface
stnucture and meaning in case gamar. Kintsh's theory was
criticized on several grounds including the fact that propositions
are hard to defne. Most important of all, this theory gives no
expLicit charactenization to what happens during reading. It
merely assumes that during reading, propositions are extacted
from the text (wit additional 'iferential' propositons, if
necessary). Perhaps the most serious trouble with the teory is
that it cannot handle complex materials, since it was iitally
tested using rather short passages, sometimnes single sentences.

L the seventies, a great deal of iterest was also
undertaken in the comptehension of stoties and how it relates to
text grammar (e.g Lackoff, 1972, Ruelhart, 1975, Thomdyke,
1975; 1976). t should be noted here that work on story
comprehension was mostly memory orented Also, stories do
not represent all types of discursive texts, since their stcture is
rather foratted and predictable.
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The late seventies and early eighties witessed a major
thuust of studies that tackled tHe semantic and pragmnatic eFfects
of grammar (see Dick1978: Forster, 1979; Givon, 1980; Kuno,
1980). Such studies yielded a number of functionalist models of
sentence processing based oD 'perfomance gramar'. One
famous model, the Competition Model, has prompted a
remarkable surge in experimental research, which continues wp
to the present time. lt is a probabilistic model of language
comprehension based on a fnctional theory of gammar in
iich the relationship between the underlying meanings and؟ 

intentions and their surface representations is stated in a direct
fashion (for a discussion of the iinguistic and psychologicel
assumptions underlying this model, see Bates & MacWhiney,
1981, 1982, 1987; MaeWhنnney, Bates& Kliegl, 1984;
MacWhiuney, 1990; Taman, 1993)

One of the long standing controversies 1
psycholinguisiic research, however, is whether 1angvage
processing is highly interactive or higkly specialized, and
whether lexical access is an autoromous or itegrated process.
According to the functioraList viewpoint (see, for instance,
Fillenbaum, 1974) 1anguage system is considered too
impoverished to function independenty. lt is also argued that
the stimuli we receive during langwage prcesses ame relatively
imperFect and inadequate, and therefore uneliable. This makes
it mandatory for a language processing system to allow other
sources of noniinguisiic kowledge, such as contextal ad ة
pragnatic information, to intervene.

Ln contast to te fnctionalist assumption, some
researchers (e.g. Chomsky, 1980) argue that language processes
can be regarded as a specialized multilevel system which is
difFerent and irdependent fiom the general cogitive system.
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Perhaps the most influential wvork contadicting the fmnctionaiist
view is Fodor's Modulanity Hypothesis (Fodor, 1983, 1985,
1987). According to this hypotiesis, stimulas inforation
passes through three distinct processing systems, namncly,
tansducers, input analyzers, and the cental system. He further
assued that input analyzers are 'ifomationally encepsulated'
by wirtue of beig reflexive, and that the 'arguage
comprehension mechanisu is functionally siirii a toت the
perceptal mechanism. The most impomant implication of this
iew is that modvlar processes are completely data-drivea, since
they resist the cognitve penetraton fiom higher centers. THus,
modular processes take piace during lexical access, ard cental
(cr Knowledge dniven) prcesses can intervene onث y 1ater

Tt should be noted here that, contedictory to this wiew,
the i feractiveم modeis of language rocessing ج allow for non­
modular processes to occur very early duning access cf lexical
items. Thus, the underiying mechanism for langage processing
is a general cognitive system in whicb various kids of
kowledge can ccmmunicate an interact wit one anotier.
Warious expenimental resvilts tai are ofen ited ir support of
the Modularity Fypotesis can be interpreted to support the
interaciive role of coniexta! infommcton. A good eiamp!e of
this is Dell's (1991) reinterpretation o£ the data ir Levelt et al.
{1991); the date wee taken to agree with the pred:ctions of a
tw٥ stage theory of lexical processing. but Del! et al. (1991)
discuss how the same data can be reconciled wit interactive
spreading-activation tEeonies of larguzge productior. RecenF
expeiimental resuits {e.g Beig, 1992, Walczyk et al. 1992;
Levelt et al. 1991) can also be iterpreted along these lines.
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RESEARCI PROBLEM AND STATEMENT OF
PURPOSE:

The issue of lexical ambiguity resoluton is closely
related to the notion of lexicAl access, which is in tumn related to
the phenomenon of language processing. Any attempt to
chamactenize lexical ambiguity whether for theoretical or for
practical purp0ses (e.g. automatic processig of natumal
language) should take into consideration the dyamic
relationship among these three phenomena. In other words, a
model of lexical disarbiguation that does not take into
consideraton the process of lexical access, and the nature of
language processing in general is likely to be extremely
inadequate. Conversely, models of language processing should
comnpIise an adequate characterizaton of lexical access, which,
in tum, can be best stdied in the framework of lexical
ambiguity.

One remarkable observation about the stdies discussed
above is the absence of itegraton between the various levels of
languAge amalysis. Despite the ititve relationship between
kexical access and language processing. both phenomena have
been tackled more or less idependenty. This is reflected very
clearly in the inadequate charactenization of higher level
infommation in lexical access. The bulk of stdies on lexical
access, as show above, were concemned with lexical decision
tasks or phoneme monitoring.

Also, stdies that attacked the issue of lexical ambiguity
resolution were limited to sentential context It goes without
saying that immediate context clues, such as semantc and
syntactic co-occurence restictions help resolve ambiguities
within a sentence. However, i the majonity of cases, the
sentential context is not sufficient, and ambiguities are resolved
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orly by extrapolating beyond sententiai context. It is tue tHat,
compared to lower level ,i fommatonح higHer level infomaton
canot be easily subjected to quantitative analysis, and that
explains te dearth of exgerimental research i that respect.
Another plague, in my wiew, is that experimental findings,
which are highly contradictory to begir with, are almost always
cited in support of one fheoretical model or another i steadت of
being utlized i the fommslation of a functiona! model that
stems fom sericus, target-oriented experimentation.

The iradegvacy ofexistng models shovs very clearly in
any attempt to agply 4emn i# RLR yst:=sة {see Hirst, 1987}. Ia
essence, psychciinguistic teory. to datE, has failed to present an
adctuate fumctonal model of lAnguage processing tat itegrates
stch aspects as lexical access and !eical and other tyes of
ambiguity in a dynamic relational fommat. THere is a pressirg
reed for a feasible charactenizatiom ofsuch phercmena in the
desig and implementatom of AI and MT systems, particulariy
ia the design of 1ezical data bases to interface with such
systems.

One important issue that should be addressed in this
endeavor is the ifegraticn and utilization o£ irfomation
obtained fom previous context (text knowledge), in additon to
the listenerlreader's expeience {world kow'edge). Afer all,
text is but a concatenation of sentences hat conbribute,
collectively and addatively, to the tansrission of a
commuaicative intent. A model that considers sirgle sentences
out of teir context woد ld faik to captre texta! and contextual
effects on the process of corprehension. Similarly, a mode! that
regards the readerlistener background kowledge as zilch,
would certainly fail to capture inforation highiy relevant to te
process of language understanding. Ft is through such clues that
an active process of infereR:ing is tiggsred, an actiwity
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indispensable to successfil discourse processing and text
representation. For a discussion of the important role of
inferencing in language processing see Gamham & Oakhill;
1992, Roller et ; ,.لة1992 Mondria et al, 1991; Hammadou,
1991.

A good model of language processing should then
incorporate an adequate charactenizaton of text and world
knowledge (TWK), particularly how and when such knowledge
is invoked and what effect does ithave in handling processing
difficultes such as stuctural complexity and lexical ambiguity.
La fact, tis issue has been addressed in te psycholinguistic
literatre, albeit unsatisfactoriy. In the late seventies and early
eighties, two mai theories were presented i an attempt to
cbaractenize kowledge access, namely, a text-based
propositional theory, best represented in the work of Clark
(1975), and Clark and Hawiland (1977), and a scenario-based
theory, best represented i te works of Schank and Abelson
(1977), and Chamiak (1984). This 1ast theory was developed
and tested i a computational famework as in the case of te
well-kown SAM program (Cullingford, 1978; Schank and the
Yale AI Project, 1975).

According to the text-based theory, kowledge plays a
limited role in the constnction ofmental representations. The
major problem that the reader encounters is linking together
text-based propositons, so the essental mechanism lies in usig
propositional argument repetiton as a means of cohesion. Ff,
and only if, argument repetiton fails, is background kowledge
invoked. That theory was tested mainly on reference, and itwas
criticized for overemphasizing the role of sytax. It was found
that, although syTtactic signals in a given sentence force the
reader to iook for antecedent to giveu ifommation, the reader
often seems to infer connections in te absence of appropriate
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given-new clues. It was also demonstrated that sytax is not
sufficient to block contert-driven checks for seuantic
relationships between what is curentiy being interpreted and
what has just been read.

In the SceRario Theory, on the other hand, knowledge
plays a major role in the comprehension process. According to
this theory, the reader has two different tasks to perfom,
namely, identifying an appropriate domain of reference (or
scenario) that conesponds to whatis te text is about, and using
the identified domaنn of reference to iterpret the subsequent
text. S0, whereas the sequence of action in the teRt-based theory
is [text---propositional episodes---(owledge)---interpretation),
the sequence in the scenario theory is [text---kowledge--­
episodes-interpretation]. In spite of the fact that this last theory
was tested in a computational fiamework it has been criticized
on various gounds, not least ofwhich is the questioning of its
psychological reality. L addition, it was not completely
successfil at the counputational level (see Arbib et al., 1987). I٤
should be mentioned here that some recent stdies (c.f.
Walczyk 1992; Beauvilai, 1994; Andrski, 1994) minimize
the role of scripts in the process of lexical access, but, again, the
expenimental task in such experiments, being word reading orج 

word namig, does not coincide with the nature of script
processing. Such findings are often cited in suppor of the
modularity theory.

Since the resolution of lexical ambiguity necessarily
involves both texha] and as well as coTtexrtal kowledge, it
can be best explained in a model that is both text-based and
knowledge-based. Ln other words, we need to charactenize the
relationshp between word sense and conceptal mechanisms
(e.g schemA, scnipts, scenarios, plans) irvoked by te
processor's inherent capacities as well as its dynamic
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organization and re-orgAnization of iput ifomation Lexical
ambiguity is not necessarily resolved by infomation present i
the same sentence in which the ambiguous word occurs, as
assumed in the majonity of expeniments. Aso, ambiguity is not
necessarily resolved by subsequent context exclusively, asit
has often been assumned. In addition, disambiguating infomation
is not necessarily presemt in the iediate sentential context,
but it might be taceable in the distant preceding or subseguent
context. Above ,lهل bias towards one sense or another of the
ambiguous word can play a signifcant role i the process of
disambiguation; schizophrenia patients often interpret
anabigvous words only with their most feguent meaning. even if
the result is nonsense, whicH indicates that the most fequent
sense is psychologically distinguished (see Hirst, 1987)

Thus, there are four different possibilities of text-cortext
resolution of lexical ambiguity, these are:

1- Lmmnediate proactive disambiguation, in which the
disaubiguatng context iumediately precedes the
ambiguous word

2- Distant proactive disambiguation, in which the
disambiguating context precedes the ambiguous
word, distanced by intervening text.

3- Immediate retroactive disambiguation, in which the
i which the disambiguating context immediately
follows the ambiguous word

4- Distant retoactive disambiguation, in whici the
disambiguatiou coDtext follows the ambiguous
word, distanced by intervening text.

To my kowledge, the above possibilities and their perutations
have never been considered aلl together (see Seidenberg et al.
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1982; Ryder and Walker, 1982; Oden and Spira, 1983; Hirs4,
1987). If we take bias into consideraton, another set of four
possibilities will emerge. Thus, the present stdy will consider
eight different contextual disambiguation mechanisms (see
figure 1), wit the aim of charactenizing the role of contextal
infomation, and the way such ifommation is accessed and
utilized in on-Line comprehension.

Disambiguation

lmmmediate Distant Immediate Distantام م ار رم ،

+Bias -Bias +Bias -Bias-+Bias -Bias +Bias -B?

Figure 1-A :A Diagram Represeriing The Eight
Disambiguation Mechanisms.
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() ambiguous 1ord
@ biased disambiguating context
[ non-biascd disambiguating context

imterening text
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6 () D

7 ب# D..٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠٠........(")
8 D ()

Figure 1-B :A Scematic Representation of the
Contextual Disambiguation Mechanisms

STUDY OUESTIONS:

The stdy seeks to answer the main question of when and
how higher level (non-textal) inforation penetrates the
process ofcomprehension; is it accessed spontaneously, or only
when the process of comprehension stalls (i.e. when textal
input is insufficient or ambiguous)? Is it always present at
conscious level or is it accessed i a self-optimizing fashion?
This question gives rise to the following questions:

1- When an ambiguous word is encountered and the
previous context does not prowide any clue as to the
contextally appropriate interpretation does the
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2-

3-

4-

5-

processoT accEss single ج reading or muitipic
readings?
[f multiple readings are accessed, does the distance
between the disambiguAting context and the
arbiguous word affect the maintenance of those
readings?
If a singie reading is accessed is it a fتnction of bias
or dominant sense'?
If a single reading is accessed as a fincFon of bias,
whet effect does subseguent context hzve in the
ma:rien a ceت of this reAding?
I£ su3ت cg:2nt context is ircongruent vit a biased
reading, dces is نا iت voke E process of backtracking?

WORKRG KYPOT¥٤ES٤$:

THe present stdy presumes that higher Ievel (non­
textal) kowledge plays a aajor role in the process of
comprehension in general, and the process of lexical
disambiguaton in particular. Ft also presumes that higher leve!
in@omnation penetrates the process of comprehension l}
through, and is nomally invoked with the miعimal textal input.
When an ambigous word is encountered, and the prewious
context does not provide any clue as to the cortextally
appropniate reading, an interpretaion is adopted as a function of
bias or fequency. Two possibilities might take place ir this
case, i.e. subseguert context nay be congnuent or iج conguent
with the selected readig. Lf subsequen context is incongnuent
with the selected reading, a process of backtackng will be
intiated. The 1onger the distance beteen the amnbiguous word
and the disambiguating context in this last case. the longer the
reading time.
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lt sbouid be ncted that if both readings are maintaited
util a disذ mbiguaiing context 1s encountered, or if no
macrotexta] or contextal infomation has been accessed, there
would be no difference between reading time in cases where the
disambiguating context conكms a biased reading oranon­
biased one. Moreover. reading timne for texts in which the
disambiguating context precedes or follows the ambiguous
word should be more or less the same.

METHOD:

Materials:

A list of 40 ambiguous Arabic words was presented to
200 uiversity stdents, a lل natve speakers of Arabic. They
were asked to use each word in a sentence. The List was
presented to them in wnitng, and their responses were tape
Iecorded. The respondents were instnucted to consider the words
in the hist, one by one, and to use each one in a sentence that
best expresses its meaning. Responses were then tabuleted
according to the senses of each ambiguous word, and the
number of respondents who favored one sense or the other. 10
words that exhuibited response polarity, i.e. higR degree ofbias
towards one meaning as opposed to the others) (>90%) were
chosen for the experiment. Respondents who participated in the
test for bias did not take part in the actal experiment.

200 Arabic text fragerts were then constructed, twenty
for each ambiguous word i accordance wit the expenimental
conditions utlined in figure l. The text fageDts coNstncted
for eaeh ambiguous word comnpnised a sentence in which the
ambiguous word was embedded a sentenee contaiing a
disambiguating context, and, depending on the expenimenلat 
conditiom (see fgurel), a tir sentence separating the
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ambiguous fagmnent from the &isamnbiguafig ccntext. THis last
sentence was alwaysneutral as faas ambiguiiy resoiution was
concemned. Its sole function was to distance the ambigvous text
from the disartbiguating context.

Depending on the segtence of the arabiguous fragment
and the disambiguation context, the presence or ebsence cf
distancing fagmeaf, an thae bias coRdtio:, eacl aabiguous
word appeared in eigiT evenimental conditicas comprisiIg tWo
or three fegmTerts ,tcge:57 غs تi ا fom a coherent =pisode (to be
used interchangeably with 'iR: ssctuنre'). 3emterces i te
parAiie] experimertsi ccnidoIs wer costucted in such a way
that ey had tie same number ofwords, the same sumber of
morphemes aiid the same number of trarsfoIlatons, to contro}
for ease or dificulty of comprenensiGn.

The fragent wnith the ambigvous word, tegether wit
the distarcig fragent were constucted in such a way tat
allows more than 250 Milliseccnds of Stirulus Onset
Asychrony (SOA) betxeen tie aتnbiguous word and tHe
disambiguating ccntext This was meant to ailow for lerical
access and lexical processing (accordig to the Autonomous
Models) to take place (for a discussion of the concept 0fS0A,
see Tanenhaus & Lucas, 1987).

For convenience of illustation aM example will be giveN
here in EnglisH (see appendi 1 for nة example in Arabic):
consider the English word 'fan', which has two different
meanuings, namely, the sense 0fan aتi propeller, and the sense of
a sports fan, for instance. Assumig tEat the reeder is biased
towards the first meaning, the eight expemiaental conditions for
the word 'far' can be illustated as foliows (refer to fgure L):
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1- "Never mind the fans,"/ He said after thinking for a
while/ "We can always tm on the air conditioning unit".
(6iased, distanced, retroactive disambiguatoM).

2- "Never miad the fans,"/"We can always tm on the air
conditioning unit". (biased, retroactive, non-distanced
disamb:guation).

3- "We can always tum oa the ai conditioning unit"/ He
said after thinking for a while/ "So, never mind the fans"(
biased, distanced, proactive disambigudtion).

4- "We can always tm on the air conditioninguit / "So,
never mind the fans". (Biased, non-distance4proadie
disambiguaton).

5- "Never mنnd the fans,"/ He said after thikiag for a
while/ "We can always put ofthe mud wrestling contest".
{ non-biased, disuanced, rerdactive drsammhiguation).

6- "Never mind the fans," / "We can always put off the
mud wrestling contest". (on-5iused, mon-distanced,
reroactve disambiguaion}-

7- "We can always put off the mud wrestling contest" /He
said after tinلing for a whنle/ "so never mind the fans,"/.
{non-biased, distanced, proactive disambiguation)

8- "We can always put off te mud wrestling contest" /"
S0, never mind the fans." (non-biased, non-distanced,
retroactive disambiguaton)
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TABLE 1
The Rotation of the .Experimertai Conditions in the Eight

Experimental Groups.

SEN GROUP
1 2 3 4 5 6 7 8

1 1 2 3 4 6 ي 7 8
2 2 3 4 5 6 7 8 ١1
3 3 4 5 6 7 8
4 4 5 6 7 8 1
5 5 6 7 8 1 2 4
6 6 7 8 1 2 3 !4 5
7 7 8 1 2 3 4 5
8 5 6 6 8 1 2 3
9 5 6 7 8 1 2 3
10 1 2 3 4 5 6 7

Table 2
The Representation of Experimenta! Conditions in the
Eight Stimulus Groups.

Stimulus group/Episode

1/1 82 ٦p31 كي 6/4 5/5 4/6 3/7 1/8 1/9  ا1/
2/1 12 8/3 7/4 6/5 5/6 4/7 2/8 2ر9 2/14

3/1 2/2 1/3 8/4 7/5 6/6 5/7 3/8 3/9 3/1١
4/1 3/2 2/3 1/4 8/5 7/6 6/7 4/8 ١ 4/9 4/1
5/1 4/2 3/3 2/4 1/5 8/6 7/7 5/8 5/9 5/1
6/1 5 4/3 ر7 3/4 2/5 1/6 8/7 6/8 6/9  لا مد6/1

7/ 6/2 5/3 4/4 ,3/5 2/6 ١/7 7/8 7/9 7/1
8/1 7/2 6/3 5/4 4/5 3/6 2/7 ١ 8/8 8/9 8/1
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{Notice te equivalence of 'we can tumn on the air
conditioning unit', and 'we can put of' the mnud waestling
contest,

A simnilar set of stimuli was constucted for each of the
ten Arabic ambiguous words. TTe 80 stimulus episodes of the
ten words were then puti eight different groups in such a wa
that each of the eight experimental conditions appeared oبر]ر 
once for each word within each group. The episode types were
rotated so that the eight groups were equivalent in the number
and types of experimental conditions. This was meant to contro]
8r amy possible primacy efects or intergroup variance. Table  ل1
shows the rotation of the erpenimental conditions in the eight
epenmental groups. For instance, group four comprised
%Pisgdع ! i emperiental eonditon 4, eن soe 2  أماe متeper م
conoition 5, and so forth. Table 2 shows therepresentation of
expenmental conditions in the eight gronps. For instance
Penmeutal condition 1 (distant retroactive disambiguation-see؟ 

can be foud i episode one ofgroup one, episode to4 عما )ا
s0 ناP eieh4 cpisode three ofgroup seven and so for. T,مم 

tatle will be used as basis for statistical comparisons among the
vanous experimnental conditions.

Pocedure;

dingق of tis erpenimemwas to aeasure te reجم م و"" نة 
e tor we various experimental nisode

 جيلإ ة ةase »ع»#ة ء» "ث.ي3 ج.%;إ
time in milliseconds. The episode fiagments were fashed o٤ {jى 
computer screen one after the other in a 'reader controlled text
mindow' (self-paced reading task). A beep sound mnarked the end

cosisted of eieht modues, oneه Pisode The prograي" ي 
module tor each'experimental group.  ود
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respondents were not told that their teading was being timed. A
practice demo was given at the bgning of every session. The
demno did not include any of te actal stimulus materiais.
Respondents were allowed to re-run the demo until the
experimental task was fully understood

Pilot study:
A pilot sludy was conducted with the aنm of testing the

experimental apparatus, prepaning a set of instruchions, and
exploring amy difficulties that might anise during the actual
experiment Ten respondents took part i the pilot study. The
results of the pilot stdy showed that respondents might tend to
interupt their reading before the beep in order to ask the
experimenter for clarifcation. It was also foud that some
respondents might regard episode fiagments as urelated or
nonsensical. The most serious problem was mishitting, that is,
pressing the ENTER key longer than necessary resulting in
multple presentatios of fagnents. All these remarks were
taken into consideration when prepaIing the istuctions and the
apparats for the actual expeniment

RESULTS:
The data in the eight experimental groups were

rearranged and tabulated according to te eight
erperimental episode types (see fgure 1). For instance,
reading time for all istances of imediate proactive non­
biased disambiguation (type 1) were grouped fom
episode 1 of group 1, episode 2 of goup 8, episode 3 of
group 7, and so forth (see table 2). Table 3 shows mean
reading time in miiliseconds for the eight exprimentaأ 
tex٤ stnuctures, and figure 2 is a graphic representation of
the data in this tabke.
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Samnle:

The target sample size was 80ss, but 237 undergraduate
stdents at the Faculty of Education Alexandria University
participated in this experiment. Due to the circumstantal nature
of k.e expenimental task, the responses of 157 students were
excivded, either because they failed to follow the instuctions of
4he experimnemt, or failed to corprehend the expenimental
episodes, or because of mechanical problems in recording their
reSponses. In every case, altemaiive respondents were recnited
to participate i the experiment until the target sample size was
reached. Al! respondents were native speakers ofArabic with
womnaآ (or corected) wision, and all were graduates of
govermental secondary schools. Eacb respondent was
randomly assiged to one of eight experimental groups.

Apparats and erperimental task:

The stimulus materials were presented in an DBM
compatible microcomputer. Response times were measured and
recorded using a program writter in BASIC. Latency
measurements were accurate to withتn one milisecond.

Respondents were tested individually. Each respondent
was seated 50 cm from the computer screen. Helshe was asked
io rest the index fnger ofhisher dominant hand oa the ENTER
key of the keyboard. Respondents were told tatthey would be
presented with a wiitten episode that woلu d appear on the
screer in two or three istallments. They wvere further told tat
they could control the appearance of the episode fagments by
hitting the ENTER key. They were supposed to hit the ENTER
key after comprehending the fragmnent. A beep sound idicated
the end of the episode, thereon, they were supposed to stop and
paraplrase the whole episode to the experimenter. The
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Tab!e 3:Mean Reading Time im MilHiseconds for the
Eight Experimental Text Strucures.

N Meanا Std.dev. Mioimum Maximumإ 
16248.040 869.2564 12601 17869
11958.2500 934.3916 10029 13968
14313.7800 872.9461 12128 i6003
10337.1800 900.4756 8890 1{989
13210.8600 939.6645 10129 14977
1I285.970 893.7741 9897 13620

1 837.129 ا}2308.1100 10837 13989
100 / 9381.8100 90.1362} 7889 12049

Figure 2: Raading tima in te eight
8xpErmentel crdrtions

180o0

160o0

8  ع14000
pاي ي$12000 لة 

1o0جي 
3

800o

€co
2 3 4 5 6. 7 8

Experimental conditions

57



According te table 3, the cight experimental conditions
rank order as foilows in terms of reading time;

1- Distant non-biased retoactive disambiguaton.
2- Distant non-biased proactive disambiguation.
3- Distant biased retroactive disamnbiguation.
4- Distant biased proactive disambiguaton.
5- Lmmediate non-biased retroactive disambiguation.
6- Lmmediate biased retoactve disambiguation.
7- ImnmNediate non-biased proactive disarnbiguaiion
8- Immediate biased proactve disambiguation

This mank order shows that immediate disambiguation takes less
timne than distant disambiguation. This is orly intitive by vimtue
of the 1atency created by the distancing text What we need to
kow, however, is te effects ofbias (biased vs. non-biased),
the direction of disambiguation ( proactive or retoactive), and
finally, bias and direction combined. To achieve this, a cross
companison betreen coresponding pairs of experimental
conditions was conducted in the following fashion:

Bias: 1x5; 2x6; 3x7; 4x8
Direction: 13; 2x4; 5x7; 6x8
Bias & Direction: 1x7; 2x8; 3x5; 4x6

Table 4 presents a comparison of means, standard
dewiations, and T-test results of corresponding text structue
types representing the effect of bias. As shown in thiج table,
reading time was signifcanty higher in conditon one as
compared to condition fve, in coRdition two as compared to
condition six, in condition three as compared to conditon seven,
and in condition four as compared to condition eight. T-test
results show 'that the differences between pairs of conditions
were statstically sigifcant at p<0.01, except i the case of
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condition two vs. condition six. !t should be taken into
consideration here that conditions 1,2,3 &4 represent the non­
biased condition, that is text stctres in which the
disambiguAting context supports the unbiased sense of the
ambiguous word, whereas conditons 5,6,7 & 8represent the
biased condition, that is text stuctres i which the
disambiguating context supponts the biased sense of the
ambiguous word. This means that bias plays an important role in
the access and utilization of both texta] and non-textal
ifomation.

Table 4
T-Test Results of Tet Stnucture Types Representing the
Efect of Bias.

Vaniable Mean Std. Dev. Tvalue/d.fإ٠ 
1 16248.0400 869.2564 / 99 [41.43
5 13210.8600 939.6645
2 11958.2500 934.3916 [99 [ 5.96
6 11285.9700 893.7741
3 14313.7800 872.9461 /99 [36.14
7 12308.1100 837.1290
4 10337.1800 900.4756 1 99 / 16.29
8 9381.8100 900.1362
() Singificant at P<0.01

P
$

$

#

• Table 5 presents a companison of means, standard
dewiations, and T-tes results of coresponding text stctre
fypes representng the effect of direction of disambiguation or
the sguence of text fagments. It should be noted that types
1,2,5 & 6 represent retroactive disambiguaton, and they
corespond respectively to types 3,4,7 &8, which represent
proactive disambiguation. Types, 1,3,5 &7 represent distant

59



disambiguation, whereas types 2,4,6 &8 represent immediate
disambiguation. As show in table 5, readig time is
significantly higher for retroactive disambiguation. T-test results
show that the differences between coresponding conditions
were significant at P<0.01, except conditions 2 vs.4 and5 vs. 7.

Table 5
T-Test Results of Sentence Types Representing the Effect
of Fragments Sequence.

ariable؟ Mean Std. Der. 1.£ T Valae [P
1 و

1 16248.040 869.2564 99 32.02 ] #

3 14313.7800 872.9461
11958.250 وي 934.3916 199 ١  ك14.63

4 10337.180 900.4756
» 13210.8600 939.6645 [99  ب إ14.59

7 12308.1100 837.1290
6 11285.9700 893.7741 [99 [26.14  ا+
8 9381.810 900.1362
() Singificant at P<0.01.

Table 6 presents a companison of means, standard
dewiations, and T-test results of corresponding text strcture
types representing the efRect of sequence and bias combined
This comTparison involves text types 1,2,3 &4 respective to text
types 7,8,5,&6. Resuits show that text structres wiu non­
biased disamabiguating context exhibit louger reading time
regardless ofthe seguence of text fagmdents. T-test results show
that he differences between corresponding conditions were
sigmificant at P<0.01, except condition 4 vs. condition 6.
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Table 6
T-Test Results of Sentence Types Representing the

- EFfect of Seguence and Bias Combined.

Variable Meaa Std.Dev D.F T Valae \k
1 16248.0400 869.2564 99 68.93 ١ ة
7 12308.1100 837.1290
2 11958.2500 934.3916 [99 ١ 22.05  إ#

8 9381.8100 900.1362
3 14313.7800 872.9461 \99 /18.62  ا٦٦ مى

5 13210.8600 939.6645
4 10337.1800 900.4756 [99 ١ 13.40

6 11285.9700 893.7741
(") Singificant at P <0.01.

Reading time for individual text fagnents was also
considered. Specifically, the reading time for fragments
representing the ambiguous stetch, the distancing text, and the
disambiguating text across the varicus textual conditions was
tabulated separately. As far as the ambiguous stretch is
concemned, there were five different conditions that can be
shown along with their mean readig times i table 7. Figure 3
is a graphic representation of the data in this table. Nobce that
the reading time of the amnbiguous fragmnent is higher when it
follows a non-biased disambiguating conteRt more so when it
follows both the disamnbiguating context and the distancing tert.
The latency measures for the ambigous fagments in iitial
position, and following biased disambigvaتit g contexts are not
significantly different.

61



Table 7
Mean د Reading Time for Ambiguous Fragments in the

Various Textual Condifions.

FrAgment Positiom
 د

Lital

Fiaal,
mon-distant,non­
biased
Final,
non-distant, biased

Final,
.d stantت non-biased
 د
FinaL,

stamt, biasedتة 
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Mean R.T.
4٢84.47 Msc.

5042.75 Msc.

4223.92 Msc.

.Mse5766.78م 
 يو
4328.02 Msc.



noted that :sambiguating fiagmerts are congrent wi!!: eitier
the biased or the non-biased interpreiation of the embiguous
fragmnent. Ia either case, the disambiguating fagmnent could
occur i inita! position, in fna] positon following the
ambiguous fragmnent only, or in final position foilowing both tHe
distancing text and the ambiguous fagment. This creates six
different contextal possibilities for the disamnbiguating
fragnent. However, since bias is neutalized in inital positior
by wirtue of the fact that the ambiguous fegment is notyet
encountered at that point, only fve contextual possibilities of
disambiguating fiagments were considered. I other words, the
mean readiag time of disambiguating fragmnent in initial position
is the average mean of text types 3,4,7&8. Table 8 shows the
mean reading time for disambiguatng fagents in the vanious
textal conditons. Figure 4 is a graphic representation of the
data in table 8.

Figure 4: A graphic representation of the data in table 8

7100

6800

٥٦ 6200o ت-6500
 ته
5900 ٦ت
5600 ر

5300

5000
1 2 3 4 5

Type of disambiguating fragment
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Fig. 3: Reading tme for the ambiguous fragment in the
warous contextual conditions

b= biased
nb= non-biased

nG=non-distanct
d=distencT

6000

5500

5000
c2
 ت
S 45oo
c2
 ه
c٦

4000 ,
 .صباتالا]
3oo بووثتيؤ زةAExi??k;g بؤؤؤ{ة ث±#رشت# {  قنةيهر

250o 1

E

final d bfinal d nbfnel nd bfnal nd,nbin:tia}

ambiguous fragment

sieifcant diferences were foud in the reading tme2لإ"م,م 
o±±he istanciag text i theم ht eeع different conterts, nanel

fagmen4 هob زمممت followiag 6eكد bigoه o"?s "e aا"لألأ 
4isarbigvating fiagmeat and following te biased
cisambiguating fragmeat The first context is represented in tex٤
types 1&5 (mean RT= 5212.1 Msc), The second context is

aented i0 ter 0pe 3 (eanR.T.=5415.1 Mse.), an «eعلإ؟؟ 
d context is represented in text type 3 (meanRT. =5553.1

Msc). '٠ ٠

The reading time of disambigating fiagnents in the
vanous contexts is partcularly important as far as the basic
assumptions of the present stdy are concemed. It should be
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showvs that !atency in reading for comprehension is higher in
distant vs. imnmediate disambiguation, for non-biased vs. biased
cases, and for retroactive vs. proactive disambiguation. These
results tend to emphasize the role ofbias in activating higher
level kowledge stnuctures that guide the process of
comprehension. One plausible explanation for the higher
atencies in the case of reLozctive disambiguation is that it
involves a process of backtacتk g, aricularly ز wHen the
disamnbiguating context confimms the non-biased reding. Tt also
indicates that -on-textual inommnstor is accessed eariy in the
process of ccmprekension This coRclusion contadicts the
pninciples of tke MVfo¢:Akarity Fypot:esis.

This observatoR is also conقmei i te analysis of the
efFect of bias, direction aad bias ard direchion combined in 4he
coRsponding text stuctres. In t!e case ofbias, episodes 1,2,3
& 4 were compared respecively with episodes 5,6,7 & 8. I
cpisodes 1,2,5 &6, and in the absence ofprevious context, a
scenario is irvoked as a fuتnctoa of the biased resdirg of he
ambiguious word. In the case of episodes 1&2, the invoked
scenanio is icoTpatible with the disambiguating context, and a
process of backtracking is consequeniy initiated. Fn the case of
episodes 5 & 6, on the other hand, theprovoked scenaric is
validated, and no backtracking is ivolved. THis explaias the
higher latency measures for episodes 1 and2as compred to
episodes 5 and 6. Ltenvening txt betweea the ambiguous word
and the disambigveiing context seemns to consolidate the
invoked scenario. For this reason, the difererce beteen
episode 1 and episode 5 is greater than the differerce between
episode 2 and episode 6. Moreover, tHe difference between
nIeans in this last case is sot sigaificant atp<0.01 (see table 4).

n the case of episcdes 3, 4, 7 & 8, a disambiguating
context is provided before the ambiguous word is encountered.
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Table 8
Mean Reading Time for Diambiguating Fragments in the

Various Textual Conditions.

Condition Fragment position Bias Tert Type Mean
RT.

1 Hnitial 3,4,7,8 يدا 5583.٤

2 following non-biased 2 6382.4
ambiguous
fragment only

3 following non-biased 1 6884.0
ambiguous
fragment
+ distance

4 followving biased 6 5625.
ambiguous
fragment only

5 following biased 5 5903.
ambiguous
fragment -}

distance

INTERPRETATION OF RESULTS:

It is presumed that relatve differences in reading-fo5-
comprehension time reflect corresponding differences in the
amount of cogitive processing in a given uصit of language data
On the basis of this assumption, reading-for-comprehension
time was analyzed for the eight text structre types involving
lexical arbiguity (see fgure l), in addition to the various
fagents within those types. PreLiminary analysis (see table 3)
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٨gain, a scemario is ivoked on the basis of this conText. Im
episodes 3 and 4, however, an ambiguous word is encountered.
Since the biased reading of the ambiguous word is incongrent
·ith the invoked scenario, thus domiRant reading is deactivated,
and a search for the congnuent reading is initiated. It is aiso
possible that a process of backtrackng :s initiated in an attempt
t0 reconcile the meaning of the aai'g17:s word with the
invoked scenario. Asa result, te .:c reading timne is
signifcantly higher in episodes 3 and 4 thzr i episodes 7 and 8
in which te biased meaning cf tie cmbiguous word is
congrent with te invoked scena=i0.

To test the effect of direction., eز isodes 1,2,5 &6 were
cor:pared respectively to episodes 3,4,7 & 3. On the whole, the
resclis of the p=esent experment show Aigher latencie5 for
retroactive tan for proactive disambiguation. However, oقN y
differences in te case of distant retoactive disambiguation are
statistically significant (p<0.01). One plausible explanation for
this is that wben a scenario is irvoked as a finction of the
biased reading ofte ambiguous word as i episodes 1,2,5 &6,
it remains tentative util validated or invalidated by subsequent
text, butwhen the disambiguating text is encountered frst, as in
episodes 3,4,7 &8, the transition between presumed and
confimed infommation is relatively smoother. Ln other words,
there is no conflict between higher level and iower level
infomation, particularly when the suoseguent ambiguities a eت
congnuent with preceding ifomation. Fowever, when a
conflict exists between higher and !ower level ifomnation, that
is when the relationship between the biased meaning ofthe
ambiguovs wOrd and the disarbiguating conteRt is incongnemt,
the difFerence beteen proactive and retroactive disambiguation
is no longer significant. This explains te statistically siتg aificant
diferences beteen episodes 1 and3, but not 5 and 7. Totice
also that provoked scenanios persist when reiaforced by
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distancing text. This explains te smaller differences beteen
proactive and retrGactive disambiguation in the absence of
distancing text The effect of distancing text is also affected by
bias; the difFerence beteen episode 5 and episode 7 is
statistically signuificant, whereas the diference between episode
2 and episode 4 isnot.

THe results of the effect of sequence and bias combined
(see table 6) also show that higher level infommation is accessed
early in the process of comnprehension, and that inconguity
between textal and non-textual infomation results inreading
latency since it ivolves a process of backtackng of some knd.
The results of analyzing reading time latencies for the
ambiguous fagent in the various contexts support the above
conclusion: the incongnuity between the scenario invoked by
non-biased disambiguating context and the biased reading of the
amnbiguous fagmnent results i higher laencies. Reading
latencies are even higher i this case when the ambiguous
fiagment is preceded by both te non-biased disambiguating
context and the distancig text, since, as mentioned earlier, the
distancing text reinforces the invoked scenanio. Because no
incongnity is involved when the ambiguous fagment follows a
biased disambiguating context, reading time in this case is not
sigificantly different fom that ofthe ambiguous fagment in
initial positon.

Results indicate that the reading timne of the distancing
text is not affected by the type of the preceding context
presumably because it is always compatible wit a yص scenario
that could be invoked by either the ambiguous fiagmnent, the
biased disamnbiguating context, or the non-biased
disambiguating context. However, distancing text has the effect
of consolidating the imvoked scenario and thus increasing
latency in backtrackng as mentioned earlier.
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THe analysis of reading-for-comprehension (RFC)
1atencies in the disambigvafing fragnent offers signifcant
results. It should be noted again that the disambiguaiing
fragaent could be either congrent or iconguent with the
biased. reading of the ambiguous word, ndة that i could occur  iح
iaital positon, in fnal position following te ambiguous
Sagmrent only, or in final pcsiiom following both the ambigrous
fragment and the distancing text. Resvls indicate that Higier
leve] ifoumnation penetrate the prdcess cf corpre'e.s:cr fom
the ,einning ة and tat bias plEysamajor role ia deciding ke
nature of noa-textxel iت fcmatioa. As sFaw ir TaE± 3, 5:gher
1atercies cccuتrrzd ia re-biased vs. bia3% cERte::is, and in
distant vs. immaesiate "ontexts. Disamrbiguisg ragmnents؟
exhibited the 1owest iaxeacy iz initiai positior, ar. tie higAesi
latency in distant non-biase contezts. Agzn, it can be assurred
that non-biased disambigating Fgmnerts tee loager # process
tecause tiey are ircongTuent witr an aLready i vokedت =cenario,
and that stancing &ت text reinforces tat scenanio. The vaying
fatencies cتa be explained in tems ofte reader's atempt to
reconcile the mnairtained scenario wit tae ccnfiictirg
iforEation presensed ir the disamEiguating fagrent. THe rank
order of RFC letercies in tabie 8 supports tis assumaption.

CONCLVSION:
1he Tesults of the preseaE stdy indicate that resoiving

lexica! ambiguity occurs within the framework of a scenanio
elemeRtt based n ex٤ irpt, text kowvledge, and higier ievel
krowledge. lNconguity between textual iRformeticr and oter
textal or Higher level inforation has adverse efFects on
latencies ia the processing oflanguage data
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The prcess of lexical access can aiso be viewed from
this perspective; throughout the process of comprehension, the
processor has contimuos access to higher level (non-textal)
inforaton. Scenarios are created, modifed, or changed as a
result of a dynamnic process of resolving incongruities between
textual/textual, textualnon-textual, or non-textal/non-textual
iصfommation. Lexical access cannot be viewed independently
from higher level infomaton. Rather, it should be viewed as
integral eleunent in the dyamic chain ofinvoking scenarios,
integmating data fagments, and resoling conflict in the flow of
infomation in a horizontal (textual) 0r vertical (contextal)
fashion. In this way, lexical access could, depending on te state
of the processor, tigger, or be triggered by higher level
infomaton. Also, depending on the quantitatvelqualitatve
relationship between higher level and lower level infommation at
a given point in the process of comprehension, the process of
[exical access may involwe an exhaustive, random, or guided
search for lexical candidates. This might explain the
contradicting claims and epenmental fndings ofthe various
models of lexical access. However, it should be noted tat the
present results offer more support to Interactive Models than to
Autonomous Models of lexical access.

The invocation of initial scenanios and checking them
against subseguent text indicates that higher level kowledge is
accessed extemporaneously, and refers to both text kowledge
and world kowledge. The processor has contnuos access to
this type of kowledge. A scenanio is invoked with minimal ج
textual input, and other foms ofhigher level kowledge as well
as subsequent textal iمforation are utilized on the basis ofthe
invoked scenario. Wit te progress of text and depending of
the state of the processor, subsequent textual infomation has
three basii functons, namely, invoking new congnuent
scenanios, validatng and reiforcing active scenanios, and
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voiding active scenarios and activating altematives. It is to be
noted also that the process of 1owledge access is ifFerent
from the process ofkowledge utilization; whereas kowledge
access functions to ivoke iصitial scenarios, kowledge
utilization functions to integrate textal input with contextal
and pragmatic ifomaLion, and tg concoct forthcoming input.

Distancing text intervening betveen the ambiguous
stretch and the disambiguating text was found to reinforce initiلa 
scenarios. This indicates that iitial scenanios are not always
unequivocal. Ln the course of language comprehension, a
positive relationship is maintained between the quality of textal
infomaton available to the processor, and the quality of
accessed higher level kowledge. That is to say, when text
infomation is ambiguous, incomplete, or absent higher level
kowledge is only hypothetical, and wice versa. Also, a self­
optimizing relationship is held between textual iput and higher  ء
level kowledge; in the processor's attempt to interpret the Iinear
input of language data, the defciency of the input text is
counterbalanced by activating higher level schemata.

The results of the stdy also point to an inticate process
of interaction between difrerent levels of infomation. To
charactenize the natre of this process., we can assume that
counprehension takes place in a cyclical fashion, and it exhibits
a concatenation of six distinct stages, namely, (verification),
parsing, retrieval, constuction, integration, and projection.
Verification refers to checkiog the contents of the processor
against concurrent textal and contextal infomation. If the
processor is empty, or if the contents are already validated, this
stage is not invoked.

Parsing refers to the mechanical process of perceiving
and segmenting oncoming language data into process units, and
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TetievAi refers to accessing mental representations as well as
texfa! and cortextal infomation relewant to the process uait.
Constuctioi, on the other hand, refers to building grammatcel
as wel! as propositiona! (textal) units fiom the input text. It is
dunng these {ast two stages that the process of lexica} access
،akes place.

The process of integraticn refers to the establishuent ofa
dyamic !iak beteen textual-textua! textal-contextal, and
contexaF-contextal infomatoM. Tt is at this stage that
atempts at resoIwing incongruities take place, and, as mentioned
earlier, a processes of backtracking may be invokved. Fiaally,
projection refers to anticipahing stuctral as well as
propositoaal units on the basis of the data available to he
processor. Of course, subsequeni text may be congnuent or
incongnuent with these projections. Knowledge utilization is
assumed to take place during these last two stages. Figure5
illustrates the five stages of the comoprehension process. Notice
that higher level knowledge is available to the processor
throughout @he six stages.

Figure 5: A Poposed Model for the Interaction of
Figber and Lower Levels of lnfomatioD

lerical acccss
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[t shouid be noted that this modei combines somae aspects
of moduiarity with sors aspects of inkeraction, vhich rakes it
more more suitable, andpossitly more successfi, in Atfica}
Inteiiigence (AD) or Natrلة Larguage Processing (NLP)
applications than pureiy mo&uiar or extemely interactive
models.. It is modular in the sense that it proposes a
coRcaienatioR of discrete stages for the processor in which the
output ofa given stage can be tie irput for the next one. ٤tis
also interactive as it does nt assue any infornation
eneapsulation, and it afiows for interacticn betseen iigher and
iower !evl infoaatios Fy maiding higher lewe! krowlege
avaikabie to tie prGcesscr { ة {He Hims.
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Appendix 1: An example in Amabic of the stimulus
material

 نسوف ورائه/ من لاطائل فيما وتتك تضيع أن تريد لا كنت /اذا السائل ذلك -تجب١

 تقليه. م اذا جحد

(6iased, distaced, reIroactive disabigaation).

 تغليه. لم اذا يتحمد نسرف/ الثل ذلك تقب-٢
(6iased, reuroactive, mon-distamced disambigatio).

/ ورائه من لاطال فيا وقتك تضيع أن تريد لا كت قاذا/ تغليه لم انا يحمد موف-٣

 السائل. ذلك تجب
{biased, distaced, proactive disambiguation).

 السائل. ذلك تتجنب/ تقليه لم اذا يتحمد -سوف٤
(6iased, non-distamced, proacte disambiguatio).

/ ورته من لاطائل قيما رخك تضيع أن تريد لا ك /افا الائل خلك تجتب ه-

. تعطيه م اذا يشتم نسوف
(mon-biased, distaced, retroactive disambigation).

. تعطيه لم اذا يشتم فوف/ السائل ذلك تجتب-٦
(on-biased, non-distanced, reIroactie disambiguation)

/ وراته من لاطائل قيما وقتك تضيع أن تريد لا كت قاذا/ تعطيب م اذا يشتم -سوف٧
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 السائل. ذلك تقب
(non-biased, distanced, proactive disambiguatio)

. الل ذلك تتجنب تمطيه} لم اذا يشتم -سرف٨

(non-biased, non-distanced, relroactie disambiguation)
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Appendix 2: ٤ fis٤ of the stmulus words and their
meaning bias.

Word . Meanings Percentage of bias
fled ول 96

appointed 4
criticism نقد 100

cash 0
project مشروع 96

pemissible 4
choice خيار 74

best 22
cucuumber 4

easy مهل 91
walfey 9

uid وLi سائل 71
bepRar 29

preterce تقاهر 87
demonstration 13

width عرض 79
parade 21

century ترن 92
homn diacritics تنكيل8 76
fonration 24
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