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• Absttact

Three experiments were conducted with the primary pwpose of investigating the

ability of right brain-damaged (RBD) individuals to use contexmal infornlation -- at the

level of the single sentence, in terms of the integration of infornlation between clauses,

and at the level of a minimal discourse (Le. two sentences) -- in the resolution of

ambiguous pronouns. The investigation was extended to a group of left brain-damaged

(LBD) and non brain-damaged (NBD) individuals. Four additional smdies investigated

and found no age effects in the use of contextual infornlation in pronoun resolution. The

results of the experiments with brain-damaged subjects were contrary to initial

expectations. Ali three experiments were consistent in demonstrating that the RBD group

was influenced by cont~xtual infornlation in a manner similar to that demonstrated by

bath the LBD and NBD grou.l's. The results are discussed in ternis of the distinction

between automatic and effortful processing.
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Résumé

Trois expériences furent faites dont le but principal était d'enquêter sur la capacité

d'un groupe de cérébrolésés droits (CLD) à utiliser une information contextuelle -- au

niveau d'une simple phrase, en fonction de l'intégration de l'information provenant de

diverses propositions, et au niveau d'un texte minimal (i.e. deux phrases) -- pour la

résolution de pronoms ambigus. Cette enquête fut aussi dirigée sur un groupe de

cérébrolésés gauches (CLG) et sur un groupe de sujets contrôles. Quatre autres

expériences ne révélèrent aucun effet de l'âge sur l'emploi de l'information contextuelle

pour la résolution de pronoms. Les résultats des expériences avec les cérébrolésés furent

contraires aux prévisions initiales. Les trois expériences furent uniformes àdémontrer que

le groupe CLD était influencé par une information contextuelle de façon semblable aux

groupes CLG et contrôle. Les résultats sont discutés en fonction de la distinction entre

traitement automatique et traitement conscient.
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Chapter 1: Introduction

Since the IIÙd nineteenth century and the early observations of Marc Dax and Paul

Broca, il has generally been accepted that the left heIIÙsphere is dOIIÙnant for speech and

language in most right-handed individuals (Joanette, Goulet & Hannequin, 1990). The

prevailing position at the lime also attributed virtually no contribution of the right

heIIÙsphere to language processing. While this position has dominated until most recently,

il is worth noting that sorne individuals at that lime, including Paul Broca, attributed a more

significant role to the right heIIÙsphere in language processing (Joanette et al., 1990). Most

notable among these was John Hughlings-Jack5On who, based on observations that many

aphasie individuals preserved intact automatic speech, proposed that "...the right is the half

of the brain for the automatic use of language, the left the half for both the automatic and

the vo1untary use" (Hughlings-Jackson, 1915, p.82). Since these early observations, the

importance of the right heIIÙsphere te language processing has become increasingly

recognized and more defined. While it is still maintained that the left hemisphere is

dominant for language in most right-handers, it is now clear that the right heIIÙsphere

exerts an important influence on the communication process --ranging from semantic and

sentence level processing skills to discourse-Ievel phenomena.

The present set of experiments 50ught te more clearly define the role of the right

hemisphere in language processing. In particular, the ability of right brain·damaged (RBD)

individuals to use contextual information to re50lve ambiguous pronouns was investigated.

The motivation for the specifie line of inquiry followed should become obvious in the

pages to follow. Briefly, the existing literature documenting the language profIle of RBD

individuals has found processing deficits over a wide range ofdiscourse level phenomena

-- at the level of narratives, non-literai language, and humor. As will he elaborated upon

later, a recurrent theme that has emerged from these investigations is that the nature of the

communication deficit exhibiled by RBD individuals relates te their difficulty in interpreting

linguistic entities within the situational and discursive context of an exchange. Thus, this
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investigation attempted to methodically test this position and help to clarify the possible

levels at which difficulty in the use ofcontextual infonnation might exist The investigation

was extended 10 the left brain-damaged (LED) population and a group of non brain­

damaged (NBD) conttols.

Note that postulating a deficit in t'le use ofcontextual infonnation as the underlying

source for the discourse level deficits exhibited by RBD individuals, necessarily

presupposes an important role for context in discourse processing. Indeed, support for the

notion that context is important to discourse processing can he found when we consider its

important influence in many aspects of language processing. Thus, the following review

will frrst discuss the literature documenting the role ofcontextua! infonnation in normal

language processing, with particular emphasis on its role in anaphor processing. This will

he followed by a discussion of the use of contextual information by left brain-damaged

individuals. Interestingly, while the specific issue of the use ofcontextual infonnation in

language processing has ooly recently evolved within the RBD literature (and, as will he

expanded upon later, has only really hecome a directly tested hypothesis in a limited

numher of studies), it has been the focus of an abundance of research aimed at the LBD

population. Fina!ly, the results of studies investigating the language deficits following

right brain-damage will he discussed, with particular emphasis on how these results speak

to the issue of a possible underlying deficit in the use ofcontextual infonnation.

1.1 Contextual influences in language processing

The influence of context on nQDDallao&uaee processina:

In recent years there has heen considerable interest in the role that contextual

information may play in nonnallanguage processing. Early investigations (e.g. Bransford

& Johnson, 1972; Dooling & Lachman, 1971) in this area explored the effects oftopics on

the recall of ambiguous passages. Bransford and Johnson (1972), for example, presented

2
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subjeets with passages sueh as in (1) with either no topie. a topie before. or a topie after the

passage.

(1) The procedure is actually quite simple. Firsl you arrange things inlO düferenl groups depending on
their makeup. Of course. one pile May be sufficienl depending on how much there is 10 do. If
you have 10 go somewhere else due 10 Iack of facilities thal is the nexl slep, otherwise you are
prelly weIl sel Il is imponanl nollO overdo any panieuiar endeavor. Thal is, il is beller 10 do
toc few things al once than toc many. In the short run this May nOl seem imponanl, bUI
complications from doing 100 Many cao easily arise. A mistake cao be expensive as weil. The
manipulation of the appropriate mecbanisms shouid be self·expianalOry, and we need nol dwell on
il here. Al flfSl the whole procedure will seem complicated. Soon, however. il will become jusl
another facel of life. Il is difficulllO foresee any end 10 the necessily for this task in the immediate
furure. bul then one never cao tell.

IoDie before sentence: The paragraph you will hear will be aboul washing clothes.
Ilmi:- after sentence: Il May help you 10 know thal the paragraph was aboul washing clothes.

Subjeets were required to reeall as mueh of the passage as possible. They found that reeall

was signifieantly better when the passage was preeeded by the topie than when the topie

followed the passage or when there was no topie. Bransford and Johnson (1972)

interpreted these results as evidence that contextual information plays an important IOle in

guiding language processing. The authors argued that the topie was useful in setting a

eontext by whieh to interpret the subsequent passage.

Tyler and Marslen-Wilson. in a series of studies. have also found evidenee to

suggest that eontextual information is used to guide language processing. They found that

a semantie eontext eould bias subjeets' reading of syntaetieally ambiguous clause fragments

(Tyler & Marslen-Wilson. 1977; Marslen-Wilson & Young. reported in Marslen-Wilson &

Tyler. 1987). The stimuli in their study consisted of a biasing eontext clause (2a or b)

followed by an ambiguous word pair (3).

(2a) If you waik toc near the runway...

(2b) If you've becn trained as a pilOl...

(3) ...Ianding planes...

The ambiguity of the word pair was sueh that it eould be interpreted as either the Adjective

type ("landing planes are dangerous") or the Verb type ("landing planes is dangerous").

3
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The sentence fragments were presented ta the subjects auditorily. Following presentation

of the sentence fragments, a probe word ("is" or "are") appeared on a screen. The

appropriateness of the probe word depended upon the biasing context. In the exarnple

given above, "are" would be consistent with (2a) and "is" with (2b). The subjects were

instructed to narne- the probe word as quickly as possible. Narning latencies were recorded.

The results indicated that when the probe word was inconsistent with the bias set up by the

context clause, narning latency was significantly slower than when it was consistent

These results suggested that sernantic context was influential in determining syntactic

structure.

The results of another set of experiments by Marslen-Wilson and Tyler (1980) lend

further support to the importance ofcontext on language processing. Subjects were

required to detect a target word in three types of stimulus sentences: 1) Normal Prose, in

which both a syntactic and interpretative (sernantic) analysis of the string was possible; 2)

Syntactic Prose, which consisted of a string of words for which syntactic StruCturillg was

possible but the interpretation of the sentence was s;:mantically anomalous; and 3) Random

Word-Order Prose which consisted of an unstructured list of words. The position of the

target-words in the test-sequences was also varied in order to track the development of

sources ofcontextual constraint across the sentence. Exarnples of the stimuli used are

found in (4), (5), and (6) (target word is underlined):

(4) Normal Prose:
(The church was broken into last week.)
Sorne Ihieves stole rnost of Ihe kalloff Ihe roof.

(5) Syntaetic Prose:
(The power was located into great water.)
No buns puzzle sorne in Ihe Wul off Ihe text.

(6) Random Word-ClrderProse:
(!nto was power water Ihe great Iocated.)
Sorne Ihe no puzzle buns in Wul text Ihe off.

In the fll'St experiment, a lead-in sentence (in parentheses in the above exarnples)

was used and the results were as expected. Reacticn times were faster to target words in

4



• the Normal Prose than in Syntactic Prose condition, and faster in Syntactic Prose than in

Random Word-Orcler Prose conditions. Ofparticular interest was the finding that target­

word position had no effeet in the Random Word-Orcler Prose condition, yet did affect

reaction times in both Normal Prose and Syntactic Prose conditions. Under both

conditions, there was a trend for reaction times to decrease as the target-word moved from

tirst to ninth word position. However, the difference in reaction times to target words

found under Normal Prose versus those found under Syntactic Prose remained just as great

at the beginning as at the end of the sentence. It was hypothesized, therefore, that the

Normal Prose condition provided an advantage over the Syntactic Prose condition due to

the interpretative analysis of the sentence possible under Normal Prose. Moreover, since

the fust few words of an unerance are not sufficient in providing the same degree of

interpretative power as would be obtained in the latter part of a sentence, the facilitation

must have been provided by information contained in the lead-in sentence.

ln order te cheek this hypothesis a second experiment was conducted that used the

exact same stimuli except that the lead-in sentence was onùned. The result of this

manipulation, in terms ofreaction times, was to effeetively elinùnate the early advantage

under the Normal Prose condition. These results thus provide support for the notion that

discourse context is influential in the processing of sentences. Cole and Perfeni (1980)

corroborated these findings using a word nùspronunciation deteetion task. They found that

reaction times te deteet a nùspronounced word were faster when the mispronounced word

was predictable from the preceding context

The results discussed thus far provide evidence for the influence ofcontextual

information in language processing. However, an important theoretical issue concems the

question ofat exacdy what point in language processing contextual information is used.

Contextual information could be used to direct initial processing decisions or instead may

only be used following an initial commitment te a certain line of processing. With respect

to the laner possibility, an interesting question concems whether it is used only following

5
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the completion of an initial analysis or whether it is used earlier on in the analysis to guide

processing operations. This question is relevant to the debate concerning the issue of

whether the language processing system is modular (e.g. Alnnann, 1987; Fodor, 1983;

Forster, 1979; Frazier, 1987; Marslen-Tyler & Wilson, 1987).

Advocates ofmodularity (Fodor, 1983; Forster, 1979) have argued that the levels

of analysis involved in language processing are tota1ly autonomous in that processing first

occurs within a particular level of the language system (for example within the lexicon or

syntax) and is not int1uenced by information higher up in the system (such as contextual

information). Fodor (1983) has referred to this notion as "informational encapsulation"

and has argued that a system is encapsulated in the sense that it does not have access to

facts that are available to other systems. Interestingly, with respect to the influence of

context on syntaetic processing, however, Fodor (1983) does accept the possibility that the

proposal of modularity can be maintained while acknowledging sorne limited interaction

between the syntactic parser and what he terms the "context analyzer". He explains that it

is possible that during the processing of a sentence, the parser provides the context analyzer

with information conceming the particular analysis it is engaged in. The context analyzer

can then use this information to determine whether or not the particular analysis is

consistent with the facts provided by the context. li the analysis is consistent, the context

analyzer can signal the parser to continue with the analysis. li it is not consistent, it can

signal to the parser to abort that particular line of analysis. The crucial point to note is that

the context analyzer cannot suggest a particular analysis to the parser, but rather cao only

determine whether or not a particular parse is compatible with the context. In this sense,

the notion of modularity is maintained in that contextual information does not guide parsing
\

decisions.

Opponents of the modular view of language processing (most notably Marslen­

Wilson & Tyler, 1987), on the other hand, argue that the levels of analysis involved in

language processing are strongly interactive. In particular they propose that contextual

6
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infonnation can exert a top-down influence on language processing and in this way direct

the initial analysis. With respect to the smdies just described (i.e. Tyler & Marslen-Wilson,

1977; Marslen-Wilson & Tyler, 1980), they have argued (Marslen-Wilson & Tyler, 1987)

that because of the early context effects demonstrated and the apparent speed of processing,

the empirical distinction between a modular model and an interactive model is difficult to

make.

Investigations into the effect of contextual information on lexical and syntactic

ambiguity resolution have attempted to distinguish the locus ofeffects. Not surprisingly,

the results have been mixed. With respect to lexical ambiguity resolution, until recently,

the evidence provided by a number of studies (for example, Foss & Jenkins, 1973;

Swinney, 1979; Tanenhaus, Leiman & Seidenberg, 1979) using a variety of

methodologies, supported the "post decision hypothesis" (Swinney, 1979). This

hypothesis maintains that all meanings of an ambiguous word are initially accessed and

contextual infonnation is used only to choose the appropriate meaning following initial

lexical access.

Mo~ recently, however, the notion that contextual information is only used

following lexical access has been challenged (paul, Kellas, Martin & Clarl~, 1992) and

there is sorne suggestion that context effects may be modulated by lexical factors. For

example, Tabossi, Colombo and Job (1987) and Tabossi (1988) have demonstrated

contextual facilitation effects for the dominant, but not subordinate, meanings of

ambiguous words. In a cross-modal lexical decision task it was found that if a sentential

context for the dominant meaning of an ambiguous word was "sufficiently constraining"

(i.e. it highlighted a particularly remarkable characteristic of the dominant meaning) then

reaction rimes to a target word related to the dominant meaning were faster than reaction

limes to a target word that was either related to the subordinate meaning, or was unrelated

to either meaning (with no significant difference in reaction times to the latter two). If, on

the other hand, the context biased the subordinate meaning, both meanings of the

7
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ambiguous word were accessed, reflected in a lack of difference in reaction rimes to targets

related to either meaning of me word. Thus, it was concluded mat contextual information

can influence lexical access, under certain cïrcumstances. MacDonald, Pearlmutter and

Seidenberg (1993) have recently reponed similar evidence to suggest mat context effects

may be modulated by me dominance (or frequency) of meaning. They also found

contextual facilitation effects for meanings of ambiguous words that were of high

frequency, but not for mose oflow frequency.

The studies investigating me locus of context effects in syntactic ambiguity

resolution have been equally inconclusive. Two primary positions have been advanced.

One position maintains mat me initial parsing of a sentence is completely autonomous and,

therefore, uninfluenced by omer factors such as contextual information. The most weil

debated meory reflecting this position is mat of me "garden-pam" meory advanced by

Frazier and her colleagues (Frazier, 1978; 1987; Frazier & Rayner, 1982; Rayner, Carlson,

& Frazier, 1983). According to me garden-pam meory of sentence processing, me parser

initially commits itself to only one parse and me initial commitment to an analysis is totally

uninfluenced by omer considerations, including me use ofcontextual information. The

meory maintains mat contextual information is only used following me initial parse, to help

recover from misanalyses.

In contrast to mis position, Altmann and Steedman (1988; Altmann, 1987, 1989;

Steedman & Altmann, 1989) have proposed a significantly more influential mie for

contextual information in early sentence processing. They have advanced me "Incrementai

Interactive" theory of sentence processing which views me "human sentence processor" as

having a "parallel, fine-grained, weakly interactive architecture" (Altmann & Steedman,

1988, p. 205). They have argued mat me processor is not strongly interactive in mat it

does not specifically direct syntactic processing by proposing a certain course of analysis.

Instead, they view the sentence processor as weakly interactive in that it evaluates analyses

mat have been automatically generated against semantic and contextual information. The

8



•

•

•

important point to note is that the processor is not predisposed to a particular analysis based

on contextual information. Note that this view is compatible with the notion of madularity

advanced by Fador (1983) in which he accepts the possibility of a "context analyzer". ln

terms of the sentence processor being described as fme-grained, it is argued that interactive

processing and, hence, the use of contextual information, can occur on very small syntactic

units (perhaps as small as the word). Finally, the human sentence processor is described

as parallel, thereby implying that altemate analyses of a sentence are offered in parallel, not

serially (as praposed by Frazier's (1978) garden-path theory).

It is important to note that bath the garden-path theory and the incrementai

interactive theory of sentence processing adhere to the notion of madularity within the

language system. The key difference between the two positions concems the point at

which contextual information cornes into play. The garden path theory posits a raie for

contextual information only following a completed analysis, to aid in the recovery of the

interpretation. In contrast, the incrementai interactive theory views contextual information

as being influential during the analysis -- not ta direct it initially, but to guide it before the

analysis is completed. Experimental evidence supporting bath positions has been found in

a number of studies examining the effects of manipulating bath intrasentential semantic and

pragrnatic information (Ferreira & Clifton, 1986; Rayner et al., 1983; Trueswell,

Tanenhaus, & Gamsey, 1993) and previous discourse on ÜlIl resolution of syntactic

ambiguities (Altmann, 1987; 1989; Altmann, Gamham & Dennis, 1992; Altmann &

Steedman, 1988; Crain, 1980 reported in Crain & Steedman, 1985; Clifton & Ferreira,

1989; Ferreira & Clifton, 1986; Mitchell, Corely & Garnham, 1992; Murray & Liversedge,

1993; Rayner, Garrod & Perfetti, 1992; Steedman & Altmann, 1989).

To surnmarize, a considerable amount of interest within the psycholinguistic

literamre bas concemed the influence ofcontextual information on language processing.

The evidence supports an important raie for context in language comprehension; however,

the evidence does not so clearly specify the point at which contextual information is

9
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influential in processing. The question remains as to whether it is used early to guide

parsing decisions (Altmann, 1987; 1989; Altrnann & Steedman, 1988; Steedman &

Altmann, 1989) and possibly even to direct them (Marslen-Wilson & Tyler, 1980; 1987;

Tyler & Marslen-Wilson, 1977) or during an off-fine process following an initial parse

(CHfton & Ferreira, 1987; 1989; Ferreira & Clifton, 1986; Frazier, 1978; 1987; Frazier &

Rayner, 1982; Rayner et al., 1983).

The influence of comext on anaphor resolution:

Anaphora may be defined as, n ••• the relation between a 'proform' (called an

'anaphor') and another term (called an 'antecedent'), wherein the interpretation of the

anaphor is in sorne way deterrnined by the interpretation of the antecedentn (Lust, 1986,

p.9). Types of anaphoric forms inc1ude lexical replacement (e.g. The Buick is on the

street. Thar car still looks brand new), repeated forms (e.g. Tom went to the store. Tom

bought sorne bread), pronominal forms (e.g. Sally is in the school play and she is a

princess), and verb-phrase ellipsis (e.g. Someone had to paint the room so Tom did~,

among others. The resolution of aIl types ofanaphors requires the listener or reader to

replace the form with a representation of the antecedent to which it refers.

Anaphora is important to discourse processing in that it is viewed as an important

linguistic device for achieving cohesion. Cohesion, as defined by HaIliday and Hasan

(1976), n ... refers to the relations of meaning that exist within the text and that define it as a

textn (p.4). These semantic relations are necessary for the interpretation of the text (or

discourse). Given its paramount raie in establishing successful discourse, many

researchers have sought to identify the factors involved in anaphor reso1ution. Not

surprisingly, a large amount ofresearch has focused on the influence of discursive factors

(Le. those related to the use ofdiscourse and contextual information) on the resolution of

anaphors. Emerging evidence suggests that while specificaIly linguistic factors (Le. those

related to syntax and semantics) help to constrain and direct anaphor resolution, final

interpretation is often subject to contextual considerations. Before discussing the evidence
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related to the influence of discursive factors on anaphor resolution, a brief review of

specifically linguistic factors is in order.

With respect to linguistic factors, sorne generallexical/syntactic properties have

been identified as aiding in the resolution of certain types of anaphors. For example, in the

case of personal pronouns, knowledge of gender and number is often sufficient for

determining the correct antecedent On a more heuristic level, in the absence of other

sources of information, the noun phrase in the subject position of a sentence is often the

preferred referential candidate for an anaphor in the following sentence or clause. In fact,

this strategy of choosing the subject of the sentence as the referent results in correct

resolution approximately 90% of the time in written texts and 75% of the time in dialogues

(Hobbs, 1979). Along a similar vein, Sheldon (1974) has proposed the use of a "parallel

function strategy" in resolving pronominal reference which states that in the case of a

conjoined sentence, "...the pronoun in the second conjunct is interpreted as being

coreferential with the NP that has the parallel grammatical function in the frrst conjunct"

(p.280). Of course, more formal generative accounts have also been offered (e.g.

Langacker, 1969; Lasnik, 1976; Reinhart, 1983) which have postulated structural

conditions which permit and constrain pronominal reference. In addition to these

lexical/syntactic factors, a semantic factor, termed implicit causality, has also been

identified as influencing pronoun resolution. Given that this factor is directly relevant to

the series of experiments which comprise this investigation, it will be discussed in detail.

The notion of implicit causality relates to the fact that the very nature of sorne verbs

conveys attribution for the particular action or emotion stated by the verb. In a series of

sentence completion studies, Garvey and his colleagues (Garvey & Caramazza, 1974;

Garvey, Caramazza & Yates, 1976) found that when subjects were asked to complete a

sentence fragment of the form, NP1 V(ed) NP2 because Pronoun, the assignment of the

pronoun to either the first or second noun-phrase was largely determined by the verb used.

For example, the verb telephoned as in, John telephoned Bill because he... , consistently

Il
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induced such completions as• ...had good news. which clearly identified the cause of the

action. ta te/ephone. to the flTst NP. "John". On the other hand. with a verb such as

admired as in. John admired Bill because he...• completions snch as• ...was ajine ath/ete.

were consistently induced. In ws case the cause of the emotion was clearly designated to

the second NP. "Bill". Thus. each verb tested was identified as having either an NPI bias

or an NP2 bias. It should be noted that the bias implicit in the verb which assigns causality

to either the flTst or second noun-phrase was not found to be complete for all verbs studied.

Rather. the results indicated that the strength of the bias for any given verb should be

viewed as being along a continuum.

The strong influence of the implicit causality of a verb on the assignment of

referents for ambiguous pronouns was further demonstrated by Caramazza. Grober.

Garvey and Yates (1977) using a timed comprehension task. Pairs of sentences of the

form Cynthia sold the bike ta Maureen because she needed cash/cou/d pay cash were

presented visually ta a group of subjects. Their task was to decide to whom the pronoun

referred in each sentence. by vocalizing the name of the referent The stimuli were

constructed such that for each verb. the interpretation produced by the reason provided in

the subordinate clause for the action or emotion stated by the verb in the first clause. was

either consistent or inconsistent with the verb's bias. It was hypothesized that if the

implicit causality of a verb was an important factor in determining reference. then

vocalization latencies should be longer when the interpretation of the sentence was

inconsistent. rather than consistent, with the verb's natural bias. The results supported this

hypothesis. Vocalization latencies to the preferred referent were shorter when the

interpretation that was produced was consistent with the verb's natural bias than when it

was inconsistent with il. As pointed out by Vonk (1984; 1985b). the exact linguistic basis

for this phenomenon is unresolved (cf. Au. 1986; Brown & Fish. 1983; Fiedler & Sernin.

1988). However. the effect of implicit causality on pronoun resolution appears to be quite

robust (cf. Ehrlich. 1980) and has been confirmed by a number of studies (e.g. Garnham.

12
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Oakhill & Cruttenden, 1992; Grober, Beardsley, & Cararnazza, 1978; Lighl and Capps,

1983, cited in Light and Albenson, 1988; Vonk, 1985a; 1985b).

Returning to the notion that discursive factors (relating to bath linguislic and

situational contexts) influence anaphor resolution, it might be noted thal, at frrst glance, this

proposal seems trivial. Obviously context must influence anaphor resolution in that il is in

the context that the antecedent to an anaphor must be found. However, il is important to

realize that this is not what is at issue when discussing contextual effects on anaphor

resolution. Rather, the interesting question concerns how or if context can influence the

decision for a preferred antecedent, especially in the case of arnbiguous reference.

Bosch (1983) and Brown and Yule (1983) have addressed the issue of the

importance of context to anaphor resolution in terrns of "context models" and "discourse

representations", respectively. Both propose essentially the sarne notion. In particular,

bath view the participants of a discourse as continually deveIoping models, as the discourse

evolves, that serve to represent the environment in focus. The development of these

models is a function of the participants' background knowledge. Background knowlf'{jge

includes general world knowledge, sociocultural knowledge, stereotypes, the awareness of

a shared context, and interpretation of previous utterances. Speakers, therefore, when

using an anaphor, will do so upon considering the hearer's discourse model and will

choose an intended referent that is believed to be within the hearer's model. Similarly, it is

believed that hearers will also be operating with this strategy in mind, and resolve the

anaphor based on their present discourse modeL

Experimental evidence for the influence of discourse structure has been found. For

instance, it has been demonstrated that the notion of "focus", identÜied by Grosz and her

colleagues (Grosz & Sidner, 1986; Grosz, Pollack & Sidner, 1989) as relating to the

"attentional state" of the discourse participants, is a factor in constraining antecedent

choices. Focused (or centered) elements appear to be the preferred referents for anaphors.

For instance, Hudson, Tanenhaus and Dell (1986, reponed in Sanford & Garrod, 1989)
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presented subjects with a context-setting sentence like (7) followed by a pronominal

sentence as in (7a) or (7b). The referent of the pronoun was either the agent of the verb in

the context-setting sentence (as in 7a) or the patient (as in 7b).

(7) Jack apologized profusely ta Josh.

(7a) He had heen rude taJosh yestenlay.

(7b) He had heen offer.ded by Jack's comment

According to Hudson et al., the agent of the verb ("Jack" in the examp1e above) is the

centered or more focused element of the sentence, and therefore should he the preferred

referent for the pronoun. The results were consistent with this hypothesis. Reading times

were significantly faster to sentences like (7a), in which the correct referent was the

centered target, than to sentences like (7b), in which the correct referent was the non­

centered target (i.e. the patient of the verb).

Garrod and Sanford (1985, Experiment 2) found similar evidence to support the

notion that elements within a discourse focus have preferential status as referents for

pronouns. They used a spelling detection task to investigate the immediacy of interpretation

of anaphoric expressions in discourse. The fust experiment was concemed with the

interpretation of proper nouns and defmite descriptions. Subjects were presented with a

_teXt !hat included a "scene-setting" sentence which served to introduce the main character

(realized as a proper noun) and the secondary character (realized as a definite description).

The target sentences were constructed such that the anaphor was in the subject position,

and the verb was consistent with one character but not the other. An example of the

stimulus set is provided in (8).

(8) Tille: A dangerous incident at the pool.

Context: Elizabeth was a very inexperienced swimmer and wouldn't have gone inta the pool if the
lifeguard hadn't been nearby. But as saon as she was out ofher depth she swted ta panic and wave
her bands about in a frenzy.
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Target sentences:

(a) Within seconds Elizabeth jumped inlO the pool.
(b) Within seconds the Iifeguard jumped into the pool.
(c) Witlùn seconds Elizabeth sank beneath the swface
(d) Witlùn seconds the Iifeguard sank beneath the swface.

Follow on: She was lucky that he had been attending.

Misspellings: jumped - jimped; sank - senk

The authors reasoned that in order to determine the consistency of the verb to the subject,

resolution of the anaphoric expression with respect to the preceding discourse must first be

completed. For example, in the case presented in (8), the inconsistency of the verb

'Jumped" with respect to the subject "Elizabeth" can only be determined with reference to

the context, wbich indicates that Elizabeth is in the pool, and to world knowledge which

indicates that il is improbable for someone to 'Jurnp" when they are floating in a pool.

Subjects were required to indicate detections of spelling errors as quickly as possible. It

was hypothesized that if the anaphor was being resolved immediately with respect to the

preceding context, detection of verb spelling errors (as a measure of the ease with which a

word is recognized) should be faster when the verb was consistent with the subject of the

sentence (Le. the anaphor) than when it is inconsistent with il. The results were in support

of this hypothesis and indicated that spelling error detection was significantly faster for

consistent than for inconsistent verbs.

A second experiment was conducted wbich investigated the immediacy with which

anaphoric pronouns were intel]lreted. Materials similar to those described above were used

except that a pronoun served as the anaphoric expression. The results were particularly

interesting with respect to their implication for the influence of discourse focus on

pronominal reference. It was found that the anaphor-verb consistency effect found in

Experiment 1 held only for the case where the pronoun referred to the main character of the

story. The authors intel]lreted tbis result in terms of focusing within the discourse mode!.

They pointed out that in tbis experiment, since the secondary characters wf:e not the

thematic subjects of the discourse, they did not warrant the special status of being in focus

15



• when a referent search was activated. Thus, a pronoun referring to a secondllI)' charaeter

was not immediately integrated with the contextual information provided by the discourse,

resulting in no effect ofverb consistency. The authors concluded, therefore, that the

irnmediacy of use of contextual information is dependent upen the elements in focus.

Furthermore, they suggested that different anaphoric expressions have different

requirements for the limits of focused information such that pronouns which appear to

serve a maintenance function and are clearly under-specified, require a much more limited

focus system than the more fully specified anaphoric expressions such as proper nouns.

Overa11, therefore, the results of Garrod and Sanford (1985) suggest that contextual

information can serve to constrain the pragmatic choices for antecedents, but that the

irnmediacy of use of context in resolving pronouns is largely a function of the elements in

focus.

The use ofcontextual information to constrain pragmatic choices for anteeedents

has also been found by Hirst and Brill (1980). They investigated subjects' abilities to

choose the referent of an ambiguous pronoun, when the preferred choice was largely

determined by the plausibility of the situation detailed in the sentences. They presented

subjects with leading sentences such as (9). Once the leading sentence was read it

disappeared from view and a sentence beginning with the pronoun "he" as in (9a) and (9b)

appeared. Subjects were required to choose the correct referent of the pronoun "he" by

pressing a response key corresponding to either "John" or "Henry".

16

(9)

(9a)

(9b)

John slOOd watching while Henry feU down sorne stairs.

He ran l,,.. a doclOr.
""

He Ibought of Ibe future.

The pragmatic plausibility of the information contained in the second sentence with respect

to the information contained in the leading sentence was manipulated. In some cases, the

pronominal sentence largely favored one of the two antecedents based on pragfuatic

reasoning. In this example, for instance, the preferred referent of "he" in (9a) is clearly
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"John" as it is more plausible that someone "watehing", and not "falling", is in a better

position to "run for a doctor". In other cases, there was no preferred referent as in (9b),

where it is equally likely for both referents to "think about the future". It was hypothesized

that if contextual information was influential in pronoun assignment, then referent selection

by the subjects should be a function of the plausibility of the sentences. The results were in

support of this hypothesis. Reaction times to choose the preferred referent were

significantly faster to sentences which highly favored a particular referent based on

pragmatic plausibility such as in (9a), than to those that were more ambiguous, as in (9b).

Light and Capps (1986) reported sirnilar results.

In line with the findings ofHirst and Brill (1980), Tyler and Marslen-Wilson

(1982; see aise Marslen-Wilson, Tyler & Koster, reported in Marslen-Wilson & Tyler,

1987) also found evidence to suggest that pragmatic inference based on the use of

contextual information plays a role in anaphor resolution. They presented subjects with

stimulus items consisting of a context such as (10) followed by a continuation fragment

(lOa, b, or c,).

(10) As Philip was walking back from the shnp, he saw an nId wnman ttip and fall nal on her face.

She seemed unable lO gel up again.

(10a) Philip ran lOwards...

(lOb) He ran towards...

(IOc) Running towards...

The sequences of sentences were presented auditorily to the subjects. Following the

presentation of the incomplete continuation fragment, a probe word was presented visually

and subjects were required to name il The probe words "him" and "her" were used for the

examples given above, with "him" being the inappropriate probe in all cases. Longer

naming latencies to inappropriate probes were expected. It is important to note that any

difference in naming latencies between appropriate and inappropriate probes required first

17



•

•

that the anaphor (the agent of the verb) was resolved. Otherwise, both "him" and "her"

would be equally appropriate.

The key difference between (lOa,b,or c) hinged on the type of anaphoric device

used. In (lOa), the device used was a repeated noun phrase. In (lOb), an unambiguous

personal pronoun was used. In (lOc), however, no explicit linguistic cues were used.

Correct resolution depended on pragmatic inference (i.e. determining the most likely

candidate to be running). The results indicated equally significant differences between

appropriate and inappropriate continuations in all three conditions and, thus, provided

support for the notion that pragmatic inference based on contextual information is used in

anaphor resolution.

Of particular interest to the issue of the use ofcontextual information in resolving

anaphors has been the mounting evidence ta suggest that contextual information may even

be used when the choice of the anteeedent may be constrained purely on linguistic grounds.

Hirst and Brill (l980), for instance, who, as just reported, found evidence for the use of

contextual information to constrain pragmatic choices ofanteeedents, conducted a second

experiment in which the referent was constrained on purely syntactic grounds. They

transformed the sentences used in Experiment 1such that the referent of the pronoun could

be unambiguously determined, while preserving the pragmatic plausibility of the sentences,

as in (Il).

(11) Jobn stood watcbing. He l'3D for a doclor after Henry fell down some stairs.

Once again, subjects were presented with a leading sentence followed by a pronominal

sentence and required ta explicitly specify the referent of "he". The resu1ts indicated that

the contextual information still had an effect, reflected in faster reaction times ta sentences

with stronger plausibility constraints, as in (lI) compared to those with weaker plausibility .

constraints as in, "John stood watching. He laughed with a vengeance after Henry fell

down sorne stairs".
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SiInilarresults were found by Stevenson and Vitkoviteh (1986, Experiment 2)

using materials adapted from Hirst and Brill (1980). In addition to manipulating both the

pragmatic plausibility of the sentences and syntactic constraints ( pronominal reference vs.

ellipsis) , they manipulated gender cues such that half of the sentences were unambiguous

based on gender. Examples of the type of stimuli used are provided in (12) and (13).

(12) Jane stood watcbing.
Henry jumped across a ravine and (he)
fell into the river. (Higb plausibility)

(13) Jane stood watcbing.
Henry jumped across a ravine and (he)
picked op sorne money. (Low plausibility)

The task was the same as that used in Hirst and Brill (1980). Consistent with the findings

ofHirst and Brill (1980), reaction times to assign the referent to sentences oflow

plausibility were significantly slower than to those of high plausibility, even when the

assignment was unambiguous based on gender cues. The authors interpreted this result as

evidence that assignment of a referent is delayed until contextual information/ollowing the

pronoun is integrated inta the discourse mode!. This view was also supported by

Experiments 1 and 3 of Stevenson and Vitkoviteh (1986). Both experiments compared

anaphor resolution in pronoun and elliptical sentences under two verb conditions •• verb

informative, as in (14) and verb uninformative, as in (15).

(14) Janewas lale for ber appointment with Sue and (sbe) burried ta get a taxi.

(15) Anna lent Felicity the steam iron and (sbe) forgot to give the insb'Octions.

In the informative verb condition, the information contained in the verb was sufficient to

disambiguate the referent based on general world knowledge (for example, a person who is

lale is likely ta he the one hurrying). In the uninformative verb condition, the verb was

neutraI with respect ta the conditions set up in the tirst clause and it was only by reading the

information following the verb that the preferred referent could he identifICd. Notice,

however, that in the elliptical sentences, the anaphor is also constrained by the syntax.
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Consequently, if assignment is immediate, there should be no difference in responses

between the infonnative and uninfonnative verb conditions for elliptical sentences. On the

other hand, if assignment is delayed, faster reaction times should be found to sentences in

the informative verb condition compared to those in the uninfonnative verb condition for

bath pronoun and elliptical sentences. Indeed, it was found that even though, in the case of

elliptical sentences, assignment was constrained by the syntax, reaction times to deterrnine

who was performing the action in the second clause (in Experiment 1) and reading times (in

Experiment 3) were longer for sentences in the uninformative verb condition.

Interestingly, the results from sorne of the studies on the effect of implicit causality

on pronoun resolution may also be interpreted as support for the integration of contextual

information following the appearance of a pronoun. The infonnation provided in the

second clause of the "because" sentences used in these studies (e.g. Cynthia sold the bike

to Maureen because she needed cashlcouldpay cash) must be integrated with the

information in the first clause in order 10 bath react to the bias of the verb (in terms of its

consistency or inconsistency) and to find the correct referent.

Finally, it should be noted that it is important to distinguish between initial

coindexation of a pronoun and final assignmenl 'The results of Hirst and Brill (1980) and

Stevenson and Vitkovitch (1986) seem to suggest that assignment is delayed until

information subsequent to the anaphor is processed. In this sense, contextual infonnation

following the pronoun is useful in the resolution of the pronoun in terms of integrating the

interpretation of the pronoun within a discourse mode!. However, whether or not

coindexation of the anaphor is initiated immediately upon encountering it is not specifically

addressed by their results nor can this possibility be discounted. In fact, there is sorne

evidence to suggest that, at the very least, the referent is activated very early upon

encountering the anaphor (DeI:, McKoon, & Ratcliff, 1983; Stevenson, 1986, reported in

Sanford & Garrod,1989; Tyler & Marslen-Wilson, 1982). Furthermore, due to the off­

line nature of the tasks using explicit assignment, it is possible that assignment is aetually
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completed, if possible, hefore the end of the sentence, based, for instance, on syntactic

considerations. According to this view, contextual information following the pronoun

may, therefore, have only influenced the actual response, resulting in faster reaction rimes

to referents that are contextually supponed, simply because "twO cues are hetter than one"

(as suggested by Garrod & Sanford (1985) concerning other results).

To summarize, it appears that a numher of factors are involved in detennining the

influence ofcontextual information on pronoun resolution. Cenainly, preceding discourse

structure may he involved in constraining anteeedent choices while information subsequent

to the anaphor may he involved in its full integration into the discourse. The question of

immediacy of contextual integration of an anaphor remains. Emerging evidence suggests

that resolution may he initiated immediately with the use ofcertain cues such as gender

cues, implicit causality, and discourse focus, but that the process may not he completed

until information following the pronoun has heen processed (Sanford & Garrod, 1989;

Vonk, 1985b).

The preceding discussion has focused on the influence of contextual information on

normal language processing -- ranging from the resolution of lexical and syntactic

ambiguities ta anaphor resolution. Interestingly, funher suppon for the importance of

contextual information on language processing cao he found in the literature on LBD

individuals.

1.1 Contextual influences on language processing by LBD individuals

It is well documented that significant linguistic deficits frequently emerge as a

function ofleft brain-damage. Interestingly, however, the functional communicative

competence ofLBD individuals in everyday discourse is often much better than would be

predicted based on their linguistic abilities. Left brain-damaged patients have been shown

ta he capable of using contextual information involving bath linguistic and extralinguistic

cues, as well as evaluations based on generai ward knowledge and semantic plausibility.
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Thus. one hypothesis that has been advanced to account for the apparent discrepancy

frequently observed between the linguistic and functional communicative abilities of these

patients is tha! contextual infonnation plays an important role in their communicative

competence.

Severa! studies have examined the influence ofextralinguistic cues on the language

comprehension abilities of LBD patients. For example, Wilcox, Davis & Leonard (1978)

have demonstrated that the processing of indirect speech aets by aphasic individuals is

considerably aided when presented in naturalistic settings as opposed te in isolation as in

standard test batteries. Pictures have also been found to aid in the interpretation of

utterances by low comprehending aphasics by Pierce and Beekman (1985). In contrast,

however, other studies (e.g. Hough, 1990; Waller & Darley, 1978) have not found

pictorial contexts to be beneficial in the processing of text by aphasic individuals.

However, methodological factors such as the length of the experimentai stimuli have been

advanced te account for the discrepant results (Hough, 1990).

Studies investigating the use of linguistic contextual infonnation by LBD patients

have assessed the use ofcontextual infonnation present within the sentence as weil as that

contained outside the sentence boundary. With respect to contextual information contained

within the isolated sentence, it has been frequently demonstrated that comprehension of

sentences by aphasic individuais is better when the processing of the sentence is

constrained by the semantic plausibility of the events depieted (Caramazza & Zurif, 1976;

Deloche & Seron, 1981; Heeschen, 1980; Kudo, 1984). Forexample, Caramazza and

Zurif (1976), using a sentence picture matching task, found that the interpretation ofobject

relative center-embedded sentences by aphasic individuals was significantly worse for

reversible (e.g. The boy that the girl is cha.sing is taIl) and improbable (e.g. The boy that

the dog is paning isfat) sentences than for semantically constrained nonreversible sentences

(e.g. The apple that the boy is eating is red). As weil, comprehension of target words by

aphasic subjects has been found to be facilitated by the inclusion of semantically related
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words within the sentences (e.g. "You see a cat that is jurry" versus "You see a car tOOt is

nice", target =cat) (Gardner, Albert & Weintraub, 1915; Clark & Flowers, 1987).

Similarly, Pierce (1982) has demonstrated that the processing of tense and word-order by

aphasics is aided by the existence ofredundant markers (e.g. "already" to signify past

tense).

Conceming the use of infomlation contained outside the sentence boundary,

converging evidence from a number of studies suggests that the interpretation of sentences

and paragraphs by aphasics is influenced by preceding linguistic contexts (Cannito, Jarecki

and Pierce, 1986; Friederici, 1983; Germani & Pierce, 1992; Hough, Pierce & Cannito,

1989; Pierce, 1988; PierCe & Beekman, 1985; Pierce & OeStefano, 1987; Pierce &

Wagner, 1985; Waller and Darley, 1978). Waller and Darley (Experiment 2,1978), for

instance, found that aphasics' comprehension of paragraphs was significantly improved

when preceded by a short context of two or three sentences that stated information

concerning what was about to be described. In contrasl, however, Waller and Darley

(1979) failed to find an effect of context for aphasic individuals in the processing of various

syntactically complex sentences that have been shown to pose problems for them (e.g.

passive sentences, sentences with "before", "after", "under"). A possible explanation to

account for these discrepant fmdings is provided by the results of Pierce and bis

colleagues. In a series of studies (Cannito el al., 1986; Germani & Pierce, 1992; Hough et

al., 1989; Pierce & Beekman, 1985; Pierce & DeStefano, 1987; Pierce & Wagner, 1985),

they have found evidence to suggest that the discrepant results may be accounted for by the

severity of the aphasic patients' comprehension deficits. In particular they found that only

aphasics with low comprehension skills benefited from the presence of a preceding

linguistic context (Cannito et al., 1986; Pierce & Beekman, 1985; Pierce & Wagner, 1985).

As discussed by Pierce and Wagner (1985), such a distinction may help to account for the

discrepant findings of Waller and Darley (1979) since the aphasies used by Waller and

Darley (1979) were quite high funetioning. In addition to the possibility thal the level of
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auditory comprehension affected the findings in the different studies. Pierce and Wagner

(1985) also noted that the contexts used in the Waller and Darley (1979) study were more

general in nature, whereas in Pierce and Beekman (1985) and Pierce and Wagner (1985)

they clearly biased a particular interpretation.

Another interesting finding derived from this series of studies relates to whether or

not the preceding context is only OOneficial to aphasic individuals when it is predictive of

the ensuing action. The study by Pierce and Wagner (1985), in which the preceding

context consisted of only one sentence suggested that contextual information was only .

useful when it clearly biased a particular interpretation. However, more recent studies

(Cannito et al., 1986; Germani & Pierce, 1992; Hough et al., 1989) have found evidence to

the: contrary. In these studies, the preceding context consisted of short narratives and it

was found that the interpretation of target sentences by aphasics was facilitated by

paragraphs that were both predictive and nonpredictive. The authors have argued that the

advantage in processing the target sentences gleaned from information contained in the

nonpredictive paragraphs is based on redundancy of information. Hough et al. (1989)

have proposed that both predictive and nonpredictive contextsprovide relevant information

that allow the listener or reader to familiarize themselves with the characters and actions

involved, tu such an extent that when the target sentence is processed, most of the subjects'

attentional resources can 00 directed towards determining the syntactic relationship among

the participants. However. when a sentence is presented in isolation or preceded by only a

single nonpredictive sentence (as in Pierce & Wagner, 1985), processing resources must 00

directed tu not only determining the syntactic relationship among participants. but tu

determining who and what islare involved.

The notion that redundancy of information aids aphasic individuals in processing

discourse was also advanced by Stachowiak, HuOOr, Poeck, and Kerschensteiner (1977).

They investigated subjects' abilities to choose a picture that oost depicted the iilterpretation

of an idiom presented in a narrative. Contrary to expectationl~, they found no difference
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• between nonnals and aphasies in their abilities to correctly choose the target picture. They

concluded that the redundancy of infonnation presented in the narratives facilitated

comprehension for the aphasies. Interestingly, Kohlert (1979, reported in Huber, 1990)

qualified this interpretation. He used the same stimuli as in Staehowiak et al. (1977) but

reduced the amount of infonnational content in the stories. As weil, one less foil was used

in the picture stimuli. The effect of these changes was that the number of errors made by

nonnals was reduced, but those made by aphasies remained high. According to Huber

(1990), therefore, it seems that redundancy only had an effect in that the narratives became

longer and more complicated and thereby induced more errors in nonnals -- thereby

lessening the gap between the scores for nonnals and aphasies.

An important finding in the literature regarding the abilities of LBD individuals to

process discourse has been the consistent demonstration that their comprehension of

discourse cannot be predicted from tests aimed at assessing sentence comprehension.

Numerous studies (Stachowiak et al., 1977; Waller & Darley, 1978; Wegner, Brookshire

& Nicholas, 1984) have found a dissociation between sentence comprehension skills and

discourse comprehension such that discourse comprehension may be relatively intact

although aceompanying syntactic comprehension deficits exist. Capian and Evans (1990)

specifically manipulated syntactic complexity at both the sentence level (using only

irreversible sentences) and at the discourse level. 'They were interested in the possibility

that LBD patients may respond differentially to stories comprlsed of complex syntactic

constructions versus those with more simple syntaetic constructions. They hypothesized

that if aphasies have syntaetic comprehension difficulties, comprehension of complex

stories should he reduced relative to comprehension of simple stories. Interestingiy, the

results did not support this hypothesis. While LBD individuals evidenced syntaetic

complexity effects at the level of the isolated sentence, they did not show any differences

between the processing of syntactically simple or complex stories. These results provided

strong support for the view that aphasie individuals may demonstrate sentence
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comprehension difficulties, yet still be capable of understanding language at the discourse

level.

Attempts to explain how aphasics are capable of understanding discourse

irrespective of sentence comprehension deficits have led many researchers to propose that

they retain the ability to extract the macrostructure of a discourse (which is based on more

heuristic processing related to general world knowledge) and, therefore, do not need to

engage in microprocessing (which is necessarily more specifically linguistic) (Huber,

1990). Evidence for the use of macroprocessing of narratives by aphasies is found in a

study by Huber and Gleber (1982). They investigated aphasics' abilities to order

scrarnbled sentences and pictures into coherent narratives. In the sentence arrangement task

they manipulated the cohesiveness (a microprocess) of the narratives such that there were

both low and high cohesion versions. They reasoned that if the patients were processing

the narratives based predominantly on their macrostructures then there should be no

difference between perfonnance on the low and high cohesion versions. The results

supported their hypothesis. No significant differences were found between the processing

of low and high cohesion versions.

The notion that aphasics retain knowledge of narrative macrostructure has also been

supported in a series of production tasks by illatowska and her colleagues (Ulatowska,

Allard, & Bond-Chapman, 1990; Ulatowska & Bond, 1983; Ulatowska, Doyel,

Freedman-Stern, Macaluso·Haynes, & North, 1983; Ulatowska, Freedman-Stern, Weiss­

Doyel, Macaluso-Haynes, & North, 1983; Ulatowska, North, & Macaluso-Haynes,

1981). These studies have consistently found that mild1y and moderately, but not severely

impaired aphasics have preserved knowledge of narrative structure as evidenced by their

use of essential "superstructure" elements (settings, complications and resolutions) in their

narrative accounts. These fmdings have been corroborated by Glosser and Deser (1990)

using similar narrative tasks. Differences that emerged between the narrative and

procedural discourse produced by aphasies and nonnals were more quantitative rather than
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qualitative in nature. Aphasies generally produced less discourse and the complexity of the

language used was reduced.

To summarize, there is consistent evidence to suggest that aphasie individuals use

contextual infonnation to process language. Factors that appear to modulate the degree of

influence of contextual infonnation include the leve1 of auditory comprehension exhibited

by the patient (low comprehenders appearing to benefit from its use but not high

comprehenders) and the amount ofredundancy ofinformation (Cannito et aJ., 1986;

Oermani & Pierce, 1992; Hough et al., 1989; Pierce & Beekman, 1985; Pierce & Wagner,

1985). It appears that redundancy in a context is important for aphasie individuals in

establishing a contextual model upon which the interpretation of utterances may be based.

Important as well has been the demonstration tha!, irrespective of sentence level

comprehension deficits, aphasie individuals may still be capable ofengaging in

macroprocessing and thereby satisfactorily comprehend (Capian & Evans, 1990;

Stachowiak et al., 1977; Waller & Darley, 1978; Wegner et al, 1984) and produce language

at the discourse level (Glosser & Deser, 1990; Ulatowska et al., 1990; Ulatowska & Bond,

1983; Ulatowska et al., 1983; Ulatowska et al., 1983; Ulatowska et al., 1981), consistent

with clinical observations.

It is interesting to note, however, that while LBD individuals have been shown to

be influenced by contextual information in many aspects oflanguage processing, there is

sorne suggestion that they may have difficulty in using linguistic contextual information to

resolve pronouns. Evidence for this was suggested by the results of Orober and Kellar

(1981). They investigated the sensitivity of aphasie individuals to the implicit causality of

verbs. As in Caramazza et al. (1977), they presented subjects with sentences of the form

NP1 Verbed NP2 because Pronoun Reason (e.g. John relephoned Bill because he needed

sorne inj'ormafion). The information provided in the subordinate clause was either

consistent or inconsistent with the bias of the verb. Only aphasie patients were tested and

they were required to answer questions which queried the referent of the pronoun in the
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target sentences (e.g. "Who rzeeded sorne iriformatiorz?'Î. The results indicated an effect of

irnplicit causality. More errors were made on inconsistent than consistent sentences.

Moreover, this result held even when the pronoun could be disambiguated based on gender

eues alone (e.g. John telephorzed Sue because he rzeeded sorne irzformatiorz); nevertheless,

fewer errors were made overall when the pronoun was unambiguous due to gender

constraints. These results paralleled the reaction rime data ofCaramazza et al. (1977) and

provided evidence that the semantic property of verbs termed irnplicit causality is preserved

in aphasie patients. Interestingly, however, the results also suggested that aphasies have

difficulty integrating the information between both clauses to resolve the pronoun. As has

been pointed out previously, in order to successfully resolve the pronoun in inconsistent

sentences the information in the second clause must be integrated with that of the first

clause. In this study the aphasie patients demonstrated considerable difficulty resolving

ambiguous pronouns for inconsistent sentences, responding close to chance (mean percent

accuracy = 53).

Difficulty in using linguistic context to resolve pronouns has also been suggested

by the results of a study by Chapman and Ulatowska (1989). They presented subjects with

short stories (four sentences long). The leading sentence ofeach story introduced two

characters of the same gender. Subsequent sentences referred to these characters either

through the use of a repeated noun phrase anaphor (repetition of the n:une) or a pronoun.

The plausibility ofevents involving the characters was also manipulated. An example of

the types of stories used is found in (16). :i

(16) The customer sbouted angrily at Ihe waitress Ihat tlie meal was awful.
The waittess/sbe was new at Ihe job and did not kno~·. how to respond. (Higb plausibility)
The waittess/sbe boped the food would be beuer next tiÎne. (Equally plausible)
The customerlsbe was still mad and Ihrew the food al tbe cbef. (Low plausibility),

Stories were presented auditorily and subjects were required to recall the story and verify

the participants in each sentence (e.g. "Who was new at the job and did not know how 10

respond?'Î. OveralI, aphasies were significantly better at assigning referents for repeated

noun phrase anaphors than for pronouns. As weil, responses were more accurate to high
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plausibility items than to low (percentage of errors according to plausibility: 22% - high:

37% - equal: 40% -low). The authors reasoned that resolution of the anaphor in high

plausibility sentences could be done based on the use of world knowledge in addition 10

eues contained in the text In contrast. resolution of the anaphors in the low and equal

plausibility conditions depended upon the use of the contextual eues of the text Therefore.

the authors interpreted the results as suggesting that aphasies have difficulty using

contextuallinguistic information to resolve anaphors.

It is interesting to note. however. that the normal subjects also had increasing

difficulty identifying the referents of pronouns as the plausibility of the situation decreased

(percentage of errors according to plausibility: 3% - high: 6% - equal: 10% - low). While

overall the aphasie group made more errors than the normals. it would have been

interesting to test for an interaction in order to determine whether or not the difference

between conditions .was greater for the aphasie patients. Perhaps aphasies were not

specifically impaired in their ability 10 use the linguistic context in order 10 resolve

pronouns when compared to normals. Unfortunately. the authors did not include the data

from both groups in the sarne analysis.

Thus. while LBD individuals have been found to use contextual information to a

considerable degree ta aid in language processing. there is sorne suggestion that they may

be impaired in the ability to use contextual information to support preferred referents

(Chapman & Ulatowska. 1989: Grober and Kellar. 1981).

1.3 Language d~ficits following right brain.damage

The two preceding sections have established that contextual information is

important in normal language processing (including anaphor resolution) and in aiding LBD

individuals to compensate for sorne of their linguistic deficits. The following section will
, ,

"

review the language deficits that emerge as a consequence of right brain-damage. Particular

emphasis will be given to detailing how the evidence suggests thalo contrary ta non brain-
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damaged and left brain-damaged individuals, right brain-damaged individuals have

panicular difficulty in using contextual infonnation.

The cUITent view of the communicative prome of RBD individuals is that, apart

from the existence of sorne subtle semantic deficits (Cappa, Papagno, & Vallar, 1990;

Critchley, 1962; Diggs & Basili, 1987; Eisenson, 1962; Gainotti, Caltagirone, & Miceli,

1983; Gainotti, Caltagirone, & Miceli, 1979; Gainotti, Caltagirone, Miceli, & Masullo,

1981; Joanette, Goulet, & Le Dorze, 1988; Joanette, Lecours, Lepage, & Lamoureux,

1983; Lesser, 1974; Villardita, 1987; Villardita, Grioli, & Qua«ropani, 1988; Weinstein,

1964) and subtle sentence processing deficits (Basili, Diggs, & Rao, 1980; Caramazza,

Gordon, Zurif, & DeLuca, 1976; Cavalli, De Renzi, Faglioni, & Vitale, 1981; Coughlan &

Warrington, 1978; Grossman, 1982; Hier and Kaplan, 1980; Joanette et al., 1983;

Schneidennan & Saddy, 1988; Swisher & Sarno, 1969; matowska & Baker, 1976), their

basic linguistic abilities at the levels of syntax, semantics, and pbonology are relatively

intact. The primary language deficits that result as a function of right brain-damage are

instead related to discourse level phenomena.

Narratiye deficits:

Significant deficits at the narrative level of discourse have been found to be

characteristic of right hemisphere damage. A consistent finding is that RBD patients are

deficient in their abilities ta integrate story details (Gardner, Brownell, Wapner, Michelow,

1983; Wapner, Hamby, and Gardner, 1981) possibly due to a deficit in the organization of

linguistic entities at this level (Hough, 1990). Such difficulty has been evidenced in a /

number of tasks. For example, RBD patients have been shown ta have difficulty

producing the moral of a story (Gardner et al., 1983; Wapner et al., 1981). Of the RBD

patients tested, 50% erred on the production of the moral as compared to 30% of the

normals (aged 45-65 years). However, it should be noted that an even greater percentage
'~',

(56%) of normal elderly subjects (aged 65·85 years) than RBD subjects produced errors on

this task. However, the nature of the errors produced by the normal elderly subjects was
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different from those produced by RBD patients. According to the authors, the most

striking difference was that RBD patients tended to be literaI in their productions of the

morals of stories (e.g. "take care of your tools"), whereas the normal elderly subjects

tended to personalize their accounts, while remaining moralistic (e.g. "if you keep busy and

active you won't become bored").

Difficulty identifying central themes of sto:"i.es has also been demonstrated by RBD

patients (Hough, 1990; Moya, Benowitz, Levine, & Finklestein, 1986), particularly when

events are presented in a noncanonical form -- for example presenting the central theme of a

narrative at the end of a story, as in Hough (1990). Hough (1990) has interpreted this

difficulty as evidence for an imIJairment in the use of the macrostructure of a story, which

is important in establishing global coherence (Kintseh & van Dijk, 1978; van Dijk &

Kintseh, 1983). It should be noted, however, that this interpretation may be challenged by

the resu1ts of Brookshire and Nicholas (1984). They found that in a task requiring subjects

to answer true or false questions about auditorily presented short stories, RBD patients

exhibited the normal pattern of recall by remembering the main ideas of the stories better

than the details. Although not directly stated by the authors, such a result would seem to

indicate a certain sensitivity to the macrostructure of the text A possible explanation for the

discrepancy in these results relates to the size of the subject groups used. In Brookshire

and Nicholas (1984) only five RBD patients and five normal controls were used. Perhaps,

therefore, the size of the groups may not have been sufficiently large to provide for

adequate statistical power to detect group differences. Also, as Hough (1990) pointed out,

the discrepancy in results may be attributed to the redundancy in the stimuli. She noted that

Brookshire and Nicholas (1984) suggested that their brain-damaged subjects performed

well because the text was redundant. In contrast, according to Hough (1990), the stimuli

she used were intentionally not redundant.

Further indications that RBD patients have difficulty appreciating the "gestalt"

nature of narratives has been found in their retellings of stories (Gardner et al., 1983;
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Wapner et al., 1981). Instead of paraphrasing the story being recalled as done by normals,

RBD individuals frequently repeated parts of the story verbatim. As well, the RBD patients

differed from normals in terms of their reactions to bizarre elements of the stories.

Whereas normal controIs, as well as aphasies, evidenced a puzzled reaction ta these

elements and either failed to report them, disputed them or normalized them in their reports,

RBD patients exhibited no reaction to their bizarre nature and included them in their recall

of the story, frequently trying to justify them. Another important characteristic to note in

the retelling of stories by RBD patients is the high frequency ofembellishments and

confabulations (Gardner et al., 1983; Herzyk, 1989; Wapner et al., 1981). This

characteristic has been noted in spontaneous discourse as well. It is important to keep in

mind that in Gardner et al. (1983) and Wapner et al. (1981), no formal statistical tests were

reportel1, therefore, interpretations of the results are based solely on descriptive measures.

It has also been suggested that RBD individua1s are impaired in the organization of

narratives. For example, using a story recall task, Gardner et al. (1983) found that RBD

patients made more sequencing errors than matehed normal controls, normal elderly

controls and aphasies. However, two points with respect ta this result should be

highlighted. First, the mean number of sequencing errors produced by the RBD group

(defmed as "each time a subject backtracks or violates the temporal order ofevents") was

relatively low (l.S). Second, the incidence of sequencing errors for the RBD group was

nearly equivalent to that of the normal elderly controIs (1.1). Since, as just indicated, this

set ofinvestigations reported no formal statistical analyses, there is no statistical evidence to

suggest that the number of sequencing errors made by RBD patients differed from those

made by normal elderly controls or, for that matter, from age matched controls (0.5).

The results of performances on more specifie tasks aimed at assessing

organizational skills at the narrative level have also been interpreted as evidence that RBD

patients have difficulty in appreciating the organization of narratives. In particular, it has

been demonstrated that RBD patients are impaired in their ability ta arrange sentences into
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paragraphs (Delis, Wapner, Gardner, & Moses, 1983); Gardner et al., 1983;

Schneiderman, Murasugi, & Saddy, 1992; Wapner et al., 1981). In Delis et al. (1983), for

example, subjects were fust presented with an initial sentence (in written fonn) which

provided an introduction to the general theme of the story. Next, they were provided with

five other sentences (also in written form) and required to arrange them into a story. The

results indicated that RBD patients correctly arranged significantly fewer paragraphs than

normals (mean percentage: 50 versus 83, respectively). The results of these studies,

however, should be contrasted with those of Huber and Gleber (1982) who found that

RBD patients did not differ significantly from normaIs on their performance on a story

arrangement task either when it was presented in pictorial or written form.

It is also of interest to note that Delis et al.'s (1983) interpretation of their results

may be qualified by observations by Joanette et al. (1990) concerning the nature of the

stimuli used. Delis et al. (1983) used three types of paragraphs in their task -- spatial,

temporal and categorica1-- and predicted, based on the knowledge that RBD individuals

often exhibit visuospatial difficulties (Benton, 1985), that they would be more impaired on

the spatialparagraphs than on the others. Contrary to their expectations, however, it was

found that the RBD group were most impaired in organizing the sentences for the

categorical paragraphs, followed by spatial and then by temporal. The authors offered no

explanation for this finding. However, Joanette et al. (1990) offered an interesting

explanation by suggesting that the different types of paragraphs place different demands on

the subject They explained that the temporal paragraphs are the simplest because correct

organization may be done on the basis of lexical knowledge (e.g. knowing that "morning"

cornes before "noon"). The spatial paragraphs are more difficult than the temporal ones

because they require an understanding of the whole sentence in relation to the various

prepositions used. Finally, the categorical stories are probably most difficult because they

require the subject to use inferential information based on the sentences in order to impose

sorne organizational structure (e.g. knowing that more familiarity between a dog and its
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master is depicted by the sentence "The dog accepted the caress" than by "The dog is

beginning to stay in the same room as its master"). This explanation of the differential

difficulty exhibited by RBD patients with the various types of paragraphs is very plausible

given the apparent ciifficulty RBD patients have with making inferences (Brownell, Potter,

Bihrle, & Gardner, 1986). Evidence for such a deficit will be expanded upon later.

In light of this qualification, a pressing question regarding the contention that RBD

patients have a reduced sensitivity to the organization of narratives concems whether

observed deficits at this level are not instead a function of impaired processes required to

impose structure on narratives (such as ability to generate inferences or to relate linguistic

entities to one another). At present, the answer to this question remains unresolved, but

clearly warrants further attention.

Schneiderman et al. (1992) attempted to qualify the nature of the narrative deficit

exhibited by RBD patients in story arrangement tasks. They noted that a possible reason

for the discrepancy in results between Delis et al. (1983) and Huber and Gleber (1982)

relates to the issue of macrostructure. They observed that Delis et al. (1983) used an initial

sentence to set the theme of the story, whereas Huber and Gleber (1982) did not

Schneiderman et al. (lçn) proposed, therefore, that RBD patients differed from normals

and LBD controls in their use of this information, indicating that the deficit lies in the use of

the macrostructure of a text. To test this hypothesis they compared the abilities of RBD

patients, LBD patients and normal controls to arrange sentences into stories under two

different conditions·· Theme and No Theme. Under the Theme condition, the initial

sentence served to provide a summary of the story to be arranged. The results indicated

that there was no significant difference between groups in terms of percentage correct under

the No Theme condition. However, under the Theme condition, the RBD group performed

more poorly than both the normal controIs and the LBD group, who did not differ

significantly from each other. Thus, it appears that the story arrangement task was equally

difficult for RBD patients, LBD patients and normal controls in the absence of structural
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• cues. However, when cues concerning the organizational structure of the story were

available (in the form of a theme-setting sentence), RBD patients, unlike normals and LBD

patients, were unable to utilize this information. These results thus supported the

hypothesis that RBD patients were impaired in their ability to use macrostructural

information (consistent with the view of Hough (1990». It should be noted, however, as

Schneiderman et al. (1992) pointed out, that the proposal of a deficit in the use of

macrostructural information is quite general and needs to be more precisely defined.

However, at the very leas!, these results once again suggest that at sorne level RBD patients

have difficulty in using contextual information to process language.

Finally, with respect to narrative level processing deficits, a selective difficulty in

the processing ofemotional components in linguistically based tasks has also been found to

be characteristic of right brain-damage. Deficits in this domain have been demonstrated at

allieveis of language processing -- ranging from the level of the word (Borod, Andelman,

Obier, Tweedy, & Weikowitz, 1992) to that of the sentence (Borod et al., 1992; Cicone,

Wapner, & Gardner, 1980) and finally to the narrative level (Bloom, Borod, Obier, &

Gerstman, 1992; Brownell, Carroll, Rehak, & Wingfield, 1992; Gardner et al., 1983;

Ostrove, Simpson, & Gardner, 1990; Rehak, Kaplan, Weylman, Kelly, Brownell, &

Gardner, 1992; Wapner et al., 1981; Wechsler, 1973). Interestingly, the deficits exhibited

by RBD patients with respect to emotional components of narratives do not appear to be

absolute. For example, Wapner et al. (1981) found that although their RBD subjects were

not able to attribute the correct emotions to the characters in the stories, given a particular

contex!, the emotions they provided were, in fac!, plausible. Similar results were found by

Cicone et al. (1980) using a picture task. In contrast, Rehak et al. (1992) found that RBD

patients were equally capable as controls at judging the emotions of the characters in the

stories they used. Rehak et al. explained that the discrepancy belWeen their fmdings and

those of others (e.g. Cicone et al., 1980; Wapneret al., 1981) may be accounted for by the

fact that in their stories one main character was developed throughout the Story, perhaps
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• allowing the patients to focus more fully on the protagonist's feelings. Ostrove et al. (1990)

also found that RBD patients differed from normals in their assessment of how the person

in the story was feeling, but only in being "overly positive" in their attributions of

emotions.

ln terms of discourse production, the analysis of the performance of RBD

individuals on productive narrative tasks has also revealed characteristic deficits. The key

finding among ail the studies which specifically assessed the verbal expression of these

patients is that while the number of words used by RBD individuals is not significantly

different than that used by normals, the content of the narrative is considerably

impoverished (Bloom et al., 1992; Diggs & Basili, 1987; Joanette & Goulet, 1990;

Joanette, Goulet, Ska, & Nespoulous, 1986). Specifically, the number of propositions

produced by RBD individuals is considerably fewer than that produced by normals

resulting in what has been described as "empty speech" (Diggs & Basili, 1987).

To conclude, the tentatively emerging view of the narrative abilities of RBD patients

is that they have difficulty in appreciating the whole of the narrative and in integrating the

various elements of the discourse. Such difficulties are manifested in an impaired ability to

extraet the moraIs of stories, identify central themes, appreciate emotional elements,

organize sentences into paragraphs and appreciate and react appropriately to noncanonical

elements of stories. It should be noted, however, that to view RBD individuals as

presenting with an absolute narrative deficit would be misleading for, among other things,

they have demonstrated a sensitivity to the canonical aspects of story processing (Rehak et

al., 1992; Roman, Brownell, Potter, Seibold & Gardner, 1987) and conversations (Rehak,

Kaplan & Gardner, 1992). For example, Roman et al. (1987) have found evidence to

suggest preserved knowledge for scripts (routine sequences of steps for a particular

activity) in RBD patients. Similarly, Rehak et al. (1992) have found that RBD patients do

not differ significantly from normals in the processing of "structural" aspects of narratives.

For the canonical stories they used (i.e. suspense stories as opposed to surprise), the RBD
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patients were efficient at remembering details and predicting outcomes indicating that "...by

no means have they (RBD patie~ts) lost the ability to use a story framework in making

sense of a text" (Rehak et al., 1992, p. 331). Note that these results challenge the

contention that RBD patients are impaired in their use of the macrostructure of a story

(Hough, 1990; Schneiderman et al., 1992). Perhaps the difference lies in the "familiarity"

of the story framework -- more familiar canonical stories (e.g. a roller coaster collapsing)

and routinized scripts versus novel stories.

As weil, it is important to emphasize that many of the studies identifying narrative

deficits in RBD individuals are either descriptive in nature (e.g. Gardner et al., 1983;

Wapner et al., 1981) or have heen challenged by contradictory results from other studies.

11Ius, it is clear that the details characterizing the processing of narratives by RBD

individuals require further specit1cation and refinement Additionally, questions

concerning the possible nature of the deficits (for example, difficulty using contextual

information) must be more formally addressed.

Deficits jn the processjml of non-litemllanllualle:

Indirect speech acts involve statements or questions whose meaning is not intended

to he the literal meaning of the words chosen. For example, when a person says to

another, "Can you pass the salt?", the true intent of the question is not to query the other

person's ability but rather to request, "Please pass the salt". Accurate interpretation of an

indirect speech act requires that the listener he sensitive to certain factors involved in the

communicative exchange. In particular, a sensitivity to the situational and linguistic context

is needed. Moreover, the listener must he able to interpret what is said in light of these

factors. Given the narrative profile of RBD individuals detailed above, in particular their

apparent difficulty in appreciating the "gestalt" nature ofdiscourse, it is not surprising that

RBD individuals have also been found to exhibit an impairment in interpreting indirect

speech acts (Foldi, 1987; Foldi, Cicone & Gardner, 1983; Heeschen & Reisches, 1979,

reported in Foldi et al., 1983; Hirs!, leDoux & Stein, 1984; Molloy, Brownell & Gardner,
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1990; Weylman, Brownell, Roman & Gardner, 1989). The most consistent fmding among

these studies was that, in judging the appropriateness of a response to an indirect request

(Foldi, 1987; Hirst et al., 1984) or in choosing an appropriate continuation following an

indirect request (Weylman et al., 1989), RBD individuals showed a significant tendency to

favor the literai interpretation over the non-literai one. Importantly, Weylman et al. (1989)

demonstrated that the impairment did not exist solely at the level of interpreting visual

representations (e.g. pictures or videos) as in Foldi (1987) and Hirst et al. (1984). Due to

the possibility of visuo-spatial difficulties in RBD patients (Benton, 1985), results based on

pictorial stimuli frequently entail the extra confound that a particular deficit may he

attributed, at least in part, to the nature of the stimuli. Weylman et al. (1989) averted this

possibility by using auditorily presented material (Task 1) supplemented by a written

version (Task 2) and still found that RBD patients preferred the literai interpretation of the

indirect requests. Therefore, based on results using both pictorial and written stimuli, there

is converging evidence to suggest that RBD patients have a tendency to prefer the literai

over the non-literai meaning in the interpretation of indirect speech acts.

Verbal irony is another form of non-literai language whose interpretation requires

the listener to integrate knowledge of the situation with the actual utterance used in oroer to

accurately interpret intended meaning. Verbal irony differs from indirect speech acts

mainly in that verbal irony hinges on the use of "affective content" (Molloy et al., 1990).

So, for example, sarcasm as a form of verbal irony, may arise when what is said is

inconsistent with a particular action (e.g. Saying, "You're a great tennis player", when the

person clearly is a poor tennis player). Note, however, that interpretation of an utterance as

sarcastic depends upon the relationship of the people involved. If the two people involved

in the conversation are friendly, the above utterance may he interpreted as joking or as a

white lie. In other words, accurate interpretation of verbal irony depends not only upon an

appreciation of the situational contex!, but also of the relationship hetween the people

involved in the verbal exchange (Molloy et al., 1990). Kaplan, Brownell, Jacobs and
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Gardner (1990) investigated RED individuals' abilities to deal with verbal irony. They

presented subjects with shon vignettes detailing a situation (such as a golf game) and the

relationship between the participants (friendly or hostile). A target utterance (e.g. "You

sure are a good golfer") ended the vignette and it was either congruent or incongruent with

the situation depicted. The subjects were required to assess the intent of the utterance. It

should be noted that the possible effect of intonation was controlled in this study. The

target utterance was produced with no change of inflection for the sarcastic situations. The

authors hypothesized that RED patients would have difficulty appreciating the relationship

between the discourse participants in evaluating the intended meaning of utterances. The

results supponed this hypothesis. When the target utterance was congruent with the

situation depicted, there was no difference between the normal controls and the RBD

patients. However, when it was incongruent with the situation depicted, RED patients had

significantly more difficulty than normaIs recognizing the intent of the speaker as joking,

sarcastic, or a white lie relative to the relationship of the participants involved in the

exchange. SunHar results were found by Brownell et al. (1992).

Metaphors and idioms constitute the third type of non-literallanguage that has been

investigated with respect to right hemisphere processing. In view of their difficulty in

interpreting indirect speech acts and verbal irony, one would expect that RBD patients

would sitnilarly have difficulty with the processing of metaphors and idioms. In point of

fact, research i!l this area has been equivocal. Sorne studies have, indeed, produced results

to suggest that IŒD patients are itnpaired in their interpretation of metaphors or connotative

aspects ofwords (e.g. Brownell, Potter, Michelow & Gardner, 1984; Brownell, Simpson,

Bihrle, Potter & Gardner, 1990; Bryan, 1988; Gardner & Denes, 1973; Winner &

Gardner, 1977) and idioms (Myers & Linebaugh, 1981; Van Lancker & Kempler, 1987).

On the other band, other studieshave found no difference between normaIs and RBD

patients in the appreciation of the /Ion-literaI meaning of such utterances (e.g. Staehowiak et

al., 1977; Tompkins, 1990; Tompkins, Boada & McGarry, 1992). Discrepancies among
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• the slUdies may he attributed to a number of factors. First, many of the slUdies used

pictorial stimuli; the subject was required to point to the picture that hest went with a

particular metaphor or idiom. Obviously, possible visuo-spatial difficulties may have

contributed to difficulties using pictures. Joanette et al. (1990) pointed out another

important factor that one must consider when using pictorial stimuli -- the "degree of

plausibility" of the picture depicted. They noted that for sorne non-literaI expressions the

literaI and non-literaI meanings are c10sely related; whereas for others they are not. They

drew from an example found in Stachowiak et al. (1977) to illustrate their point. For the

expression "the others strip him right down to his shirt" (translated from German) the

metaphoric meaning of "take all of somebody's money" is close to the literaI meaning. In

contras!, for an expression such as "he filled his soup with pieces of bread" (translated

from German), whose metaphoric meaning is "he got himself into a nice mess", the literaI

and metaphoric rneanings are not obviously related. Joanette et al. (1990) cautioned,

therefore, that "...idiomatic expressions do not all have the same stalUs when their literaI

meanings are represented in pictures" (p. 185).

A second factor that must he considered when attempting to account for discrepant

results found in the literature on rnetaphors and idioms concems the use of "frozen

metaphors" (Le. common expressions such as "have a heavy heart"). Frozen metaphors

are arguably part of semantic memory (Joanette et al., 1990) and, therefore, may he

processed differently from truly non-literaI language. Such an observation may help to

account for the discrepant findings in Winner & Gardner (1977) hetween the pieture and

explanation tasks they used. Contrary to the findings with the picture task, when subjects

were asked to explain the meaning of metaphoric expressions, RBD patients were similar to

normals in providing rnetaphoric as opposed to literaI explanations. However, such an

account fails to explain why Myers and Unebaugh (1981) and Van Lanclœr & Kempler

(1987) found RBD patients were impaired in their comprehension ofidiomatic expressions.

Presumably frozen idiomatic expressions should share a similar stalUs in semantic memory
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(although difficulty may have been related to the task of picture matehing as in Winner und

Gardner (1977». It should also be noted that Myers und Linebaugh (1981) addressed the

discrepuncy between their results und those of Stachowiak et al. (1977) by pointing out that

the meaning of the idioms they used were explicitly explained in the text; therefore. better

performance by the RBD patients in the Stachowiak et al. (1977) study may have been

related to the redundancy of information present

Another possible explanation to account for the discrepunt findings among studies

concems on-line versus off-line tasks. Tompkins (1990; Tompkins et al., 1992) has

argued that the findings of Impaired processing by RBD individuals of metaphors und

idioms using off-line tasks may reflect other Impairments such as allocation of attentional

resources, rather than a true deficit in the appreciation of non-literal meanings. In a lexical

decision task, Tompkins (1990) found that prlme words related to either the metaphoric or

literal meanings of the target words were both useful in prlming responses by RBD

patients, thus demonstrating a sensitivity to the metaphoric meunings of the words.

Similarly, Tompkins et al. (1992) found that RBD patients were sensitive to the meanings

of idiomatic expressions in a word monitoring task. Her results suggested that, in fact,

familiar idiomatic expressions are "processed in a manner simiiar to discrete lexical entries"

(p. 634) -- an interpretation comparable to that provided for frozen metaphors. Given the

discrepant findings in the literature concerning this area, it remains unclear to what extent

the right hemisphere is involved in the processing of metaphors and idioms. Certainly, it

appears that the familiarity of the phrase is an Important factor in determining the presence

or absence of Impairments at this level in RBD patients.

Finally, it should he noted that sorne RBD individuals have been shown to exhibit

difficulty in the interpretation of proverbs (Hier & Kaplan, 1980). However, this difficulty

was not found to he characterlstic of all RBD patients tested. In fact, of the 32 RBD

patients tested, Il had scores that were higher than the mean for the normal contrais.
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Overall, there is cOllverging evidence ta suggest that the right hemisphere is

involved al sorne lever in the processing of non-literai language. A key aspect of this

involvement appears ta be related to the ability to appreciate the situational and Iinguistic

contexts in which non-Iiterallanguage must be interpreted. The evidence suggests that

RBD individuals have a certain deficit in this area.

Deficits jn the processjnl: of bumor:

Individuals with rigbt bemispbere damage bave been sbown to bave difficulty

appreciating bumorous material. Early indications of sucb a deficit were provided by

Gardner, Ling, F1amm and Silverman (1975). They found that in a task requiring subjects

to choose the funniest cartoon out of a choice of four, RBD patients reacted qualitatively

differently to the cartoons as compared to LBD patients and normal contrais. While both

brain-damaged groups were significantly impaired in their choice of the funniest cartoon

compared to normals, the nature of LBD patients' responses more closely mirrored the

normal pattern. RBD patients, on the other hand, produced "bizarre" responses to the

cartoons by producing extreme reactions -- either by laughing excessively or by not

laughing at all.

Since the Gardner et al. (1975) study, a number of studies (e.g. Bihrle, Brownell,

Powelson, & Gardner, 1986; Brownell, Michel, Powelson & Gardner. 1983; Dagge &

Hartje, 1985; Gardner, 1981; Gardner et al., 1983; Wapner et al., 1981) have sought to

qualify the deficit in processing humor exhibited by RBD patients. The results of these

studies have indicated that the deficit RBD patients have in understanding humor appears ta

be related ta a distinction between the formal aspects of humor (Le. recognizing

incongruency or surprise) on the one hand, and interpreting this incongruency within a

context ta arrive at humor, on the other hand. In particular. RBD individuals have been

found to be sensitive to the surprise aspect of humor. For example, when required ta

choose the punch lines to jokes, RBD patients were found to prefer the incorrect

nonsequitor endings -- those that were surprising but irrelevant to the body of the joke
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(Brownell et al., 1983; Wapner et al., 1981). Thus, it appears that while the RBD patients

are impaired in their ability te relate an incongruity to a context (which would result in

humor}, they are capable of recognizing that incongruity is a necessary aspect of humor

(Joanette et al., 1990).

Possible explanations for lan~ualle deficits followin~ ri~ht brain-dama~e:

As we have seen, the communicative profile of RBD patients involves a number of

discourse level deficits. While these discourse level phenomena are quite distinct, a

number of investigators have attempted to postulate a common underlying deficit to account

for the impairment at this level.

Gardner et al. (1983) and Wapner et al. (1981), for example, have suggested that

RBD patients have difficulty with what they term their "plausibility metric"; that is, RBD

patients are unable te assess the plausibility ofcertain elements in relation to the whole of

the narrative. In addition te an impaired "plausibility metric", it has been proposed that

RBD patients have difficulty using the context (both discursive and situational) in

evaluating linguistic entities. Cook (1989a) also supports this position and has argued that

the right hemisphere is fundamentally involved in interpreting language within a context

(see also Prather, Gardner & Brownell, 1989; Cook, 1989b) .

This proposed difficulty in using contextual information folle.--. '!; ;ïg'lt brain­

damage may have consequences for the ability to make inferences, since this ability

presumably requires an appreciation ofcontext Indeed, a deficit at this level has also been

proposed to explain the narrative difficulties exhibited by RBD individuals. However, it is

not clear that "pure inferencing" deficits, in terms of an absolute inability te generate

inferences, exist in this population. Consider, for example, the study by Brownell et al.

(1986). They presented subjects with two sentences which were te be read as a unit and

required the subjects to accept or reject an inference based on the presentation of these two

sentences (e.g. Sally brought a pen and paper with her ta meet the famous movie star. The

'ôTticle would include comments on nuclear power by well-known people). The sentences
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were constructed such that when read together they encouraged a particular interpretation,

deemed the correct inference. However, when one of the sentences was read alone it made

another interpretation more likely, resulting in an incorrect inference. For instance, with

reference to the preceding example, when a person meets a movie star with a pen and paper

the most common inference is that the person wants an autograph. This sentence occurred

in both the fust and second positions an equal number of times.

Results indicated that the RBD group had more difficulty than normals on the

inferencing questions. However, upon closer inspection of the data, it was found that the

inferencing deficit could primarily be accounted for by a tendency of the RBD patients to

accept false inferences as true. When looking at the responses to correct inferences, no

obvious deficit on the part of the RBD group was evidenced. Moreover, it should be noted

that RBD patients demonstrated a tendency to make more errors, on both correct and

incorrect inferences, when the sentence containing misleading information was in the fust

';;position. As noted by the authors, such a finding suggests that RBD patients may simply

have more difficulty than normals in rejecting an initial interpretation. This inability of

RBD individuals to reject contradictory elements has been observed previously (Wapner et

al., 1981) and appears to parailel apparent sentence processing deficits observed by

Schneiderman and Saddy (1988) who found that RBD individuals had difficulty

reassigning the syntactic status of a word, as weil as the results of Ulatowska and Baker

(1976) who found that RBD patients had difficulty rearranging words in an anagram task to

forrn a different correct arrangement, once a fust solution was found.

Similar results to those of Brownell et al. (1986) have also been found by

McDonaid and Wales (1986). Using a recognition task, they also found no difference

between RBD patients and normals in the acceptance of ttue inferences, but more of a

tendency for RBD patients to accept false inferences as weil. The authors addressed the

possibility that this pattern of responding was indicative of a possible positive response

bias, but dismissed it claiming that a positive response bias would be reflected in higher
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correct responses as weil. Further evidence for intact inferential abilities in RBD patients

has been found by others as weil (Brookshire & Nicholas, 1984; Joanette & Goulet, 1987,

cited in Joanette et al., 1990; Tompkins, 1991; Tompkins & Mateer, 1985).

Overall, it appears that RBD patients have preserved inferential abilities, at least at

sorne level. Joanette et al. (1990) have suggested that inferencing difficulties by RBD

patients emerge only when many possible interpretations are contained within the context

Such an explanation is consistent with the findings of Tompkins and Mateer (1985) who

found that RBD patients only exhibited inferencing difficulties when the paragraphs upon

which the inferences were made contained conflictinglinconsistent information (e.g. a

paragraph detailing the unhappiness of a boss because of declining sales which concluded

with the statement, "They're [his employees] doing a wonderfuljob"). When the

information was consistent and redundant, no inferencing difficulties were found. This

notion that redundancy of information affects inferencing abilities was also supported by

the results ofTompkins (1991), who found that semantic redundancy significantly

improved the ability of RBD individuals to infer emotions.

SummlUY:

Over the past thirty years, the task of more precisely defining the language deficits

associated with right hemisphere brain-damage has been the primary purpose of a number

of investigations. The compilation of results of these studies has suggested a

communication profùe of RBD patients that is characterized by the existence of discourse

level impairrnents - primarily in the processing and production of narratives, interpretation

of non-literallanguage and appreciation of humor - with seemingly intact syntactic and

phonological skills accompanied by subtle semantic and sentence processing deficits.

These investigations have been crucially important in empirically establishing the

existence oflanguage deficits in RBD patients and, thereby, alerting language researchers

to the important role of the right hemisphere in language processing. Moreover, based on

the results from studies investigating a number of different discourse level phenomena (e.g.
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narratives, non-literaI language, humor), a recurrent theme bas emerged that has provided

insight inlO the nature of the communication deficit exhibited by RBD individuals. The

common thread among most accounts is an apparent difficulty in appreciating the gestalt

nature of discourse and, relatedly, in interpreting Iinguistic entities within the situational

and discursive context of the exchange.

Ril:ht bmjn-damal:e and pronoun re.soJution:

Il is surprising to note that, given the important role that pronoun resolution plays in

discourse processing and the existence of discourse level deficits as a function of right

brain-damage, little research has been conducted on the ability of RBD patients to resolve

pronouns. Lesser (1986) touched on this issue and found that RBD individuals were

impaired in their ability ta identify the correct referent of a pronoun in coordinated

sentences linked by "and he" (e.g. Tom lent Jim sorne money and he bought a car). The

pronoun in the second clause was thought to be disambiguated by the semantics of the

verb. As such, Lesser argued that difficulty in pronoun assignmentreflected a semantic

impairment. However, given the apparent difficulty of RBD individuals in using

contextual information, it is equally likely that the semantics of the verb were understood

by the patients and that the difficulty lay in using the knowledge from the first clause in

disambiguating the pronoun in the second clause.

A more recent study by Brownell et al. (1992) found that RBD patients were indeed

capable of resolving pronouns in integmting sentences. The results also suggested that

they depended upon this linguistic ability to a greater degree than did normals. Subjects

were auditorily presented with vignettes such as (17) and required to evaluate the meaning

ofresponses such as (l7a), (17b), (l7c) or (l7d). Note, "Rick" is represented as a 10­

year-old boy. Note, also that "he" is unambiguous based on gender cues.
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(17) Mr. Perkins is happy with his wife. She brought home his favorite ice cream for dessert. As she
is serving Ihe ice cream, Mrs. Perkins notices that their son Rick is no longer al the table. Mrs.
Perkins asks her husband, "Where did Rick go?" Mr. Perkins replies...

(17a) "He's getting himself chocolate syrup from the pantry." [plausible, with pronounl
(17b) "There's chocolate syrup in the pantry." [plausible, wilhout pronounl
(17e) "He's getting himself corree from the kitehen." [implausible, with pronounl
(17d) "There's coffee in the kitehen." [implausible, wilhout pronounl

Subjeets were given the following four ehoices as te the meaning of the response and asked

to ehoose one:

(18a) nota sensible answer ta the question
(18b) an attempt ta answer the question as asked
(18e) sarcastic and nasty
(18d) joking or in fun

Results indieated that when a pronoun was present in the response, regardless of the

plausibility of it, RBD individuaIs demonstrated more of a tendeney than normaIs to

interpret the response as appropriate (i.e. "an attempt to answer the question as asked").

The sparse evidence available, therefore, suggests that RBD individuaIs are able to

resolve anaphors when the resolution is eonstrained by linguistic factors. However, there

is sorne suggestion that if resolution depends upon the integration of contextuaI information

(as in Lesser, 1986), successful resolution may he impaired.
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Chapter 2: Statement of the problem

It bas been proposed that the underlying deficit related to the discourse level

impairments exhibited by RBD individuals involves their inability to effectively use

contextual infonnation to integrate linguistic entities and thereby understand the relatiom: of

utterances witlùn a discourse. As pointed out earlier, such a proposal necessarily

presupposes an important role for the use ofcontext in discourse processing. In support of

this proposal evidence has been reviewed that suggests that contextual infonnation is

influential in many aspects of norrnallanguage processing - ranging from the resolution of

lexical and syntactic ambiguities to anaphor resolution. In addition, a considerable amount

ofevidence has been reviewed which suggests, in conttast to the proposed deficit by RBD

individuals, that LBD individuals can, and actively do, use contextual infonnation to help

compensate for their linguistic deficits.

The identification of a common underlying deficit to account for a number of

seemingly different language related deficits is useful in furthering our understanding of the

role of the right hemisphere in language processing. However, while previous

investigations have been instrumental in identifying the possibility ofdifficulty in using

contextual infonnation to process language following right brain-damage, it seems that

precise tests of t1ùs hypothesis are lacking. Difficulty in the use ofcontextual information

has really only been invoked as a 10gica11y possible explanation to account for the language

deficitsidentified in RBD patients. Many investigations have simply assumed that because

success on a particular task requires a sensitivity to contextual considerations (e.g. the

interpretation of indirect spe<lch acts), failure on the task necessarily indicates difficulty in

using contextual information. It is important to realize that while this may he the most

likely explanation, it is not the only possible interpretation.

Based on the literature reviewed, not many studies have specifically conttasted the

performance of RBD patients under different types ofcontext conditions. Tompkins

(1990; 1991; Tompkins & Flowers, 1987; Tompkins et al., 1992) has been a primary force

48



•

•

•

in attempting to manipulate the use ofdifferent types of contexts by RBD patients.

However, of these studies ouly Tompkins and Flowers (1987) and Tompkins (1991) have

provided a strong test of the hypothesis. Moreover, the results of these studies have

suggested that RBD patients can use contextual information for certain aspects of language

processing. In Tompkins and Flowers (1987), for example, it was found that RBD

patients could use the information provided in a previous paragraph to facilitate the

detection of mood (e.g. happy, angry, afraid, no emotion) of auditorily presented

semantically neutral sentences (e.g. "What are you doing here?") compared to when the

sentences were presented in isolation. Similarly, Tompkins (1991) found that the use of

highly redundant story contexts improved the detection of mood to auditorily presented

semantically neutral comments (e.g. "1 should be there saon'? as compared to the use of

moderately redundant story contexts.

In contrast to Tompkins and Flowers (1987) and Tompkins (1991), the studies by

Tompkins (1990) and Tompkins et al. (1992), while involving the manipulation of context,

are not strong examples ofdirect tests of the use ofcontextual information by RBD

patients. Tompkins (1990) only looked at the influence of word primes in a lexical

decision task, although she did find an effect of context for RBD patients. In Tompkins et

al. (1992), white context was manipulated, il did not really factor into the interpretation of

the results and, therefore, was not a direct test of the use ofcontextual information by RBD

patients. Using a word monitoring lask, it was found that responses to target words were

faster when presented in idiomatic expressions (e.g. "rat" in "smell a rat") than in neutral

expressions (e.g. "see a rat"), when preceded by both contexts that biased the idiomatic

meaning (e.g. "My lawyer was studying my contraets. When he smelled a rat, he wamed

me") and those that biased the literai meaning (e.g. "My cat was hunting one night. Wheri

he smelled a rat, he attaeked it") for ail groups tested. Tompkins et al. (1992) interprete~

these results as evidence that the idiomatic phrase was being processed as a unit The point

to note is that the key distinction was whether or not the target word wasJll'Cstint in an
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idiomatic expression or a neutral one, not the type ofcontext preceding it. In fac!, the same

results would probably have obtained regardless of the types of preceding contexts used.

In this way, therefore, the results do not directly address the issue of the use of contextual

information by RBD patients.

Another study that specifically manipulated the use ofa preceding context versus no

context in language processing was that of Schneiderman et al. (1992). In contrast to the

findings of Tompkins and Flowers (1987) and Tompkins (1991), however, RBD

individuals were found to be impaired in their use of contextual information 10 facilitate the

arrangement of sentences into stories. Similarly, Weylman et al. (1989) also found that

RBD patients were impaired compared to normals in their use of the biasing information in

preceding contexts to determine a literaI versus a non-literaI reading of an indirect speech

aCI.

In view of the paucity of research specifically addressing the issue of whether or

not RBD individuals are able to use contextual information to process language, as weil as

the existence ofcontradictory results, it is clear that more nsearch aimed at resolving !bis

issue is needed. Moreover, while a proposed deficit in the use ofcontextual information by

RBD individuals is intuitively appealing in explaining their communicative deficits, it is

important to qualify the nature of this deficit. For instance, interesting questions concem

whether the deficit holds at the level of the sentence (as in the integration of information

between clauses) or at the level of the most basic discourse -- two sentence passages. As

wel~ it is of interest 10 know whether there is a distinction between the ability to use

contextual information specifically stated in the discourse versus the ability 10 use

contextual information based on general world knowledge. Finally, another important

distinction relates to the ability of RBD individuals to use contextual information in specific

contrast to their more basic linguistic processing abilities (e.g. syntax and semantics)

which, apart from subtle incompetencies, appear largely intact.
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In an attempt to fonnally address these questions the following series of studies

investigated the ability of RBD individuals to resolve pronouns. The resolution of

pronouns was chosen as the linguistic process to investigate with this target population for

two primary reasons. The f!l'st relates to the fact that, as noted earlier, pronoun resolution

is important in discourse processing, and given that RBD individuals exhibit discourse

level impairments, it seemed a natural candidate for study. Secondly, pronoun resolution is

an interesting area of research with respect to the RBD population because, as we have

seen, it can he influenced by both linguistic and contextual factors.

Summary of the Droblem:

To summarize, the purpose of this investigation was to help clarify the extent to

which the use ofcontextual information in language processing is impaired as a

consequence of right brain-i"mage. The resolution of pronouns was used as the linguistic

vehicle by which to address this issue. The abilities of LBD individuals and non brain­

damaged controls, consisting primari1y of older adults, to use contextual information to

resolve ambiguous pronouns were also investigated. These two groups served as natural

control groups for the RBD group in order to discount the possibility that any effects found

were simply a result of brain-damage and/or aging. As well, the investigation of the LBD

group was interesting in its own right in terms of corroborating and extending the view that

contextual information aids language processing by aphasie individuals.
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Chaptcr 3: General methods and hypotheses

Three principal experiments were conducted. In aIl three experiments, subjects

were required to explicitly indicate the correct referent of a pronoun. Reaction times and

accuracy were recorded. The fmt two experiments explored the use of the implicit

causality of verbs by RBD and LBD individuals and non brain-darnaged (NBD) controls.

This property of verbs was chosen as a target of investigation for two primary reasons.

First, it has been shown to be influential in the resolution of pronouns by both NBD

(Caramazza et al., 1977; Garvey & Cararnazza, 1974; Garnharn et al., 1992; Garvey et al.,

1976; Grober et al., 1978; Light & Capps 1983, cited in Light & Albertson, 1988; Vonk,

1985a; 1985b) and LBD (Grober & Kellar, 1981) individuals and, therefore, it was of

interest 10 determine whether or not RBD individuals would also be influenced by this

semantic property of verbs. Second, and more importantly for the primary purpose of this

investigation, it aIlowed for discussion conceming the use of contextual information at the

leve1 of the single sentence, in terms of the integration of information between clauses.

This point will be elaborated upon in a moment

Thus, the first experiment addressed the resolution of pronouns at the 1eve1 of the

single sentence. The second experiment used stimuli consisting of two sentences and thus

addressed the abilities of subjects 10 use contextual information across sentences. The third

experiment also used sentence pairs as stimuli, but differed from Experiment 2 in two

important ways. First, in contrast to Experiment 2 (wherein the context was only

supportive of a preferred referent, but was not necessary for correct reso1ution), in

Experiment 3 successfu1 resolution of the pronoun depended upon the interpretation of the

1eading sentence. The two experiments also differed with respect to the type of contextual

information provided. In Experiment 2, the important infonnation that was supportive of a

particular interpretation of the pronoun was specifically stated in the context and was, for

the most part, a restatement of the disambiguating information found in the pronominal

sentence (e.g. Mark had an awful tennis serve and was a terrible ployer compared ta Paul.
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• Mark /ost ID Paul because he was apoor player). In contrast, in Experiment 3 the choice

of a preferred referent crucially depended upon assessing the plausibility of an action based

on a particular situation detailed in the context. The assessment of plausibility was based

predominantly on the use of general world knowledge. For exarnple in order to resolve the

pronoun "he" in the sentence pair, "Henry went ta the party while John stayed at the store.

He danced with sorne wornen", it is important to know that "dancing" is more likely to

occur at a party than at a store.

While specific hypotheses will be discussed during the presentations of the

individual experiments, sorne general expectations may be offered. With respect to the flrSt

experiment, an effect of implicit causality was expected for ail three groups tested.

Normally, this effect would be evidenced in slower reaction times and possibly more errors

to sentences in which the subordinate clause of the sentence (which contained the

disarnbiguating information) provided an interpretation that was inconsistent with the

verb's naturai bias. This "normal" effect of irnplicit causality was expected for the NBD

group. However, due to the necessity of integrating information between clauses for

successful resolution of the pronoun, it was hypothesized that RBD patients may not

exhibit the "normal" effect of implicit causality. This possibility was considered for the

following reason. A reaction to the inconsistency of an interpretation to a verb's natural

bias, in terms of a slower reaction time but a subsequent ability 10 successfully resolve the

pronoun, requires that the interpretation of the subordinate clause to be made in relation to

the event depicted in the first clause. Given a possible deficit in this ability, it was

conceivable that RBD patients would not react to the inconsistency of the sentences and,

thus not respond any more slowly to them. However, an effect of implicit causality may

still be manifested in more errars to inconsistent sentences, if the RBD patients were

choosing as the correct referent the preferred referent based on the verb's natural bias. It

should be noted aiso that, given the results of Grober and Kellar (1981), LBD individuais
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might also he expected to fail to exhibit a "nonnaI" effect of implicit causa1ity and thus

demonstrate a deficit in the ability to integrate infonnation hetween clauses.

The second experiment explored the use of contextual infonnation across sentences

in resolving pronouns. RBD individuals, given their apparent difficulty in using contextual

infonnation, were not expected 10 show any effect of contexl In contrast, both the NBD

and LBD groups were expected to show an effect of context, in terms of shorter reaction

times and possibly fewer errors 10 sentences which were preceded by a supporting

linguistic context than 10 those sentences presented in isolation. However, given the results

of Chapman and UJatowska (1989), which suggested that aphasics have difficulty using

contextuallinguistic infonnation to resolve anaphors, there was a pos;;ibility that the effect

of context would not he as great for the LBD group as compared 10 the NBD controis.

It was expected that the resul15 of Experiment 3, which investigated the use of

pragmatic constraints on pronoun reso1ution, wou1d confirm those of Experiment 2. That

is, both the NBD and LBD groups were expected to show an effect of context, while the

RBD group was not.

Four pilot studies were also conducted using only normal subjec15 (both younger

and older OOul15). The purpose of these pilot studies was twofold. First, they were

conducted in order to refine the construction of the stimuli 10 he used in the principal

experiments. Second, they enabled the investigation of possible age effec15 on the use of

implicit causality and contextual infonnation. It is important to note that the question of age

differences with respect to these abilities was not a primary focus of this research.

However, it was important to establish that performance on the tasks to he used was not

primarlly a function of age, as most of the individuals comprising the non brain-damaged

control group were oider OOults. Thus, prior to embarking upon the investigation of the

use ofcontextual information by brain-darnaged individuals in resolving pronouns, it was

first important to establish effec15 of implicit causa1ity and context with the oider OOult

group. If they did not exhibit these effec15, then the possible finding that brain-darnaged
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individuals (in particular RBD individuals) would not show these effects wouJd not he very

interesting, given that one might simpJy attribute a Jack of effect to aging. The set of pilot

studies will he presented and discussed prior ta the presentation of the three principal

experirnents.

55



•

•

•

Chapter 4: Pilot Study 1

The purpose of Pilot Study 1 was twofold. First, it was conducted in order to

establish the direction ofcausality of the verbs ta be used in Experiments 1 and 2. Second,

it was conducted in order to address possible effects of aging on the property of implicit

causality of verbs. Since older adults were to be used in the principal experiments, it was

important to establish that the" direction ofcausality of the verbs to be used was the same for

both older and younger adults.

Method

Subjects. Two groups of subjects were tested. The fmt group, the Younger Adult

(YA) group, consisted of 30 university students between the ages of 17 and 30 years. The

second group, the OIder Adult (OA) group, consisted of 30 elderly individuals with post­

secondary education between the ages of 60 and 80 years. AlI subjects were native

speakers of English.

Materials. The stimuli used were based on those used in the Garvey et al. (1976)

study and consisted of sentence fragments of the form NP1past-Verb NP2 because

Pronoun (e.g. Johnfeared Bill because he...). The verbs chosen were based on the results

ofGarvey et al. (1976) as well as those of Caramazza et al. (1977). In both these studies,

verbs were identified as either strong NPI type verbs or strong NP2 type verbs. NPl type

verbs were defined as verbs which marked the surface structure subject as the cause of the

action. Conversely, NP2 type verbs were defined as verbs which marked the surface

structure object as the cause of the action. Nine NPI type verbs (questioned, sold. lied to.

confided in, confessed ta. won. caUed, foUowed, approached) and eight NP2 type verbs

(blamed, punished, criticized, gave. feared, scolded, praised. envied) were selected.

Thirteen additional verbs (bored. interested, lost to • tailed. wamed, rewarded. amazed.

accused, trusted. admired, congratulated. encouraged, defended) whose direction of

causality was unknown were also used resulting in a total of 30 test verbs.
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Sixty test items were used (two instances of each verb); in one item of the pair both

NP! and NP2 were female and in the other item both were male. No grammatical cues

were availab!e to aid in the assignment of the referent Fourteen distractor items were also

used in which the assignment of the referent was unambiguous based on gender agreement

(e.g. John helped Susan because she...). The distractor stimuli were designed such that

the correct antecedent was in the object position as often as it was in the subject position.

Procedure. Subjects were tested in small groups. consisting of one to five

individuals at a time. As in the Garvey et al. (1976) study, they were told that the purpose

of the study was to investigate how people ascribe reasons for actions. The experimenter

read the sentence fragments orally to the subjects. The subjects were instructed to complete

the sentence fragment with a written response by providing a reason for the action or

emotion expressed in the fmt part of the sentence. They were encouraged to respond with

the fmt thing that came to mind and to respond as quickly as possible. No tirne limitations

were enforced. Ifa subject could not think of a response helshe was instructed to leave it

blank. Repetition of the sentence fragments by the experlmenter was allowed if requested

by the subjects. Occasionally, subjects would remark on the fact that the pronoun was

ambiguous. In those instances they were simply encouraged to complete the sentence with

the first response that came to mind.

ResullS

The responses were scored by two judges. Their task was to decide to which

antecedent (NP! or NP2) the prolloun was assigned based on the completion of the

sentence fragment provided by the subjects. If it was unclear as to which antecedent the

pronoun was assigned, the response was scored as ambiguous (A). An error (E) was

scored if the subject made an error in the completion of the sentence (for example, by

changing the pronoun to "they") or if the subject failed to respond. A response was scored

as illegible (1) if the judge could not read the subject's writing. In those instances where

the judges disagreed, the item was scored as ambiguous. The percentage of responses
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• across ail the verbs that were scored as either A, E, or 1was 13 for the YA group and Il

for the OA group. The percentage of dominant response (%DR) was calculated following

the formula provided by Garvey et al. (1976). The number of NP1 responses or NP2

responses for a particular item was divided by the total number of responses for that item,

less the sum of ambiguous, error and illegible scores for that item and then multiplied by

100.

NPl or NP2 responses

58

%DR=

total responses - (A+E+1)

x lOO

The calculations were done separately for the two groups. Of the 30 verbs tested,

25 had a %DR equal to or greater than 70 for both groups and were judged as being either

slrong NPl or NP2 verbs (see Table 4.1). This cutoff of70% DR was the same as that

used by Caramazza et al. (1977). For the remaining 5 verbs, for at least one group, the

highest percentage of dominant response, either for NPl or NP2, was less than 70 and so

these verbs were classified as neutral (see Table 4.2).

For the verbs used in the two previous studies (Garvey et al., 1976; Caramazza et

al., 1977) the percentage of dominant response was as expected, with the exception of two

verbs. In Garvey et al., the verbs blamed and gave were identified as NP2 verbs with a

%DR equal to 100 and 96, respectively. The results of this study found the verb blamed to

be associated with only a 65% and 59% NP2 DR for the younger and older adult groups,

respectively. Similarly, the verb gave was associated with,only a 37% NP2 DR for the

younger adults and a 24% NP2 DR for the older adults. It should be noted that in the

Garvey et al. study the verb gave was not used in a sentence completion task but rather in a

task requiring the subject to answer a question with 'because' (e.g. Why did the mather

punish her daughter?). The discrepancy, therefore, concerning the results with the verb
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Table 4.1

Percen\a~e of dominant response <DR) for strong NP) and NP2 verbs

S9

NPl Verbs
Younger
MuUs (YA)

OIder
MuUs (OA) YA-DA

•

•

• bored 98
questioned 80
followed 74
approached 84
sold 86
lied 96

• 10s\\0 100
confided in 87
confessed \0 97
won 92

• tailed 92
• wamed 81
• amazed 94
• interested 96

called 90

NP2Verbs

• admired 100
• trusted 83

punished 92
• rewarded 92

criticized 80
feared 83
envied 90
sco1ded 91

• congratu1ated 97
praised 80

• Verbs no\ tested in previous sludies.

100
85
79
94
89

100
100
80
98
96
90
70

100
98
92

100
71
95
86
77
73
95
87

100
84

- 02
- OS
- OS
-10
- 03
- 04

+07
- 01
-04
+02
+11
- 06
-02
- 02

+12
- 03
+06
+03
+10
- OS
+04
- 03
-04
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Table 4.2

% Domjnant Response (DR) for Neutra! Yerbs

Younger
MuUs (YA)

~ m
blamed 35 65

• accused 39 61
• encouraged 76 24

gave 63 37
• defended 70 30

'Vcrbs nOllCSlCd in previous slUdies.

OIder
MuUs (OA)

~ I:ill

41 59
67 33
59 41
76 24
67 33

60



•

•

gave may have been due ID the nature of the task. With respect to the discrepancy of results

with the verb blamed, however, no adequate explanation can be offered since blamed was

used in the sentence completion task. It should further be noted that neither the verb gave

nor the verb blamed was tested by Caramazza et al. (1977). These two verbs (blamed and

gave), as weil as three other verbs (accused, encouraged, defended) were those that were

classified as neutral due to their weak dominant response. Of the thirteen verbs used

whose direction of causality was unknown, six emerged as strong NPI verbs (bored, lost

to, tailed, warned, amazed, interested) and four as strong NP2 verbs (admired, trusted,

rewarded, congratulated).

No obvious age related difference in percentage of dominant response for the

various verbs was suggested by the results, although certain aspects of the results should

be noted. Differences betwe::n the %DR for the various verbs for younger and older adults

were calculated by subtraeting the %DR associated with a particular verb provided by the

OA group with the %DR associated with the same verb provided by the YA group. These

differences ranged from -10 ID Il for the NPI verbs and -5 to 12 for the NP2 verbs and

were calculated ID ensure that the groups did not differ widely in terms of their responses to

the implicit causality of the verbs. The important observation to note conceming these

calculations was that the verbs that emerged as strong NPI verbs or strong NP2 verbs, as

defined by a %DR equal ID or greater than 70, were the same across groups, with the

exception of three (which were hence classified &S neutral). Within the younger adult

group the verbs encouraged and defended were found to be NPI verbs with %DR equal to

76 and 70, regpectively. For tlle older adults, however, the %DRfor these verbs was only

59 and 67, respectively. The verb giive;oiimc: other hand, emerged as a stronger NPI

verb for the older adults (%DR=76), than for the younger adults (%DR=63).

Piscussion

As expected, support for the notion of the implicit causality of verbs, as measured

by percentage of dominant response, was found. As in previous accounts, this semantic
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property of verbs emerged as a continuous measure with the percentage of dominant

response for the verbs ranging from 59 ta 100. No obvious differences in the responses of

oIder and younger aduIts ta the implicit causality of verbs was noted. These results are

consistent with those of Light and Capps (1983, cited in Light & AIbertson, 1988) who

also found no significant difference in the abilities of younger and oIder aduIts to assign

pronouns to referents using the information provided by the implicit causality of the verbs.
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Chapter 5: Pilot Studies 2a and 2b

Pilot Study 2a

As has been reviewed, considerable evidence has accumulated which posits an

important role for contextual information in the resolution of pronouns (e.g. Hirst & Brill,

1980; Light & Capps, 1986; Stevenson & Vitkovitch; Tyler & Marslen-Wilson, 1982).

The primary purpose of this study was to further investigate the role that contextual

information plays in the resolution of pronouns by normal adults. More importantly, the

interesting question concemed whether or not preceding contextual information could

modulate the influence ofa linguistic factor -- the implicit causality of verbs -- in the

correct choice of an antecedent Specifically, it was of interest to know whether or not

contextual information could serve ID attenuate or possibly nullify this effect of the verb on

pronoun resolution. It was hypothesized that if contextual infè.rmation l'an serve to

constrain preferred choices ofantecedents, then when a context was provided that was

consistent with the disambiguating information found in the second clause, the consistency

or inconsistency of the interpretation established to the verb's natural bias should no longer

play a role. That is, the context should be sufficient ID override the effects of the implicit

causality of the verb. On the other hand, it was possible that even though contextual

information may be useful in assigning a pronoun, the bias of the verb would persist and

the effect of implicit causality would remain.

A secondary question relating to the effects of aging on the use of contextual

information was also addressed by Ibis experiment. There is sorne evidence to suggest that

older adults have difficulty making inferences (e.g. Cohen, 1979; 1981; Light, Zelinski &

Moore, 1982; Zacks, Hasher, Doren, Hamm & Attig, 1987; Zacks & Hasher, 1988) and

using contextual information in language processing (Hess, 1984; 1985; Hess & Higgins,

1983; Light et al., 1982; Simon, 1979). Such difficulties would necessarily he reflected in

problems using the information present in the leading sentence. Therefore, the second
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purpose of this experiment was to detennine whether or not older adults were as sensitive

as younger adults to the presence of contextual infonnation in the resolution of pronouns.

Method

Subjects. Two groups of subjects, different from those used in Pilot Study l, were

tested. The Younger Adult (YA) group consisted of 20 university students ranging in age

from 19 years to 32 years (mean age = 24 years). The Older Adult (OA) group consisted

of 20 elderly individuals with post-secondary education ranging in age from 61 years to 77

years (mean age = 69 years). Ali subjects were right-handed and their native language was

English.

Materials and Apparatus. The stimuli used in this experiment were very similar and

sometimes identical (except for the names), to those used in Caramazza et al. (1977) with

one alteration -- the addition of a leading sentence for half of the stimuli. The leading

sentence served to provide a context for the interpretation of the second sentence.

Thus, there were two factors that were manipulated in the creation of these stimuli.

The fust factor, Context, related to the presence or absence of a leading sentence. This

factor had two levels - context consistent (CC) and no context (NC). In the CC condition,

the infonnation provided by the leading sentence was consistent with the reason given for

the action or emotion expressed by the verb. It essentially provided a "restatement" of the

disambiguating infonnation present in the second sentence. In the NC condition, the

position of the leading sentence was marked by a string of X's. The second factor, Verb

Consistency, related to the consistency of the interpretation set up by the infonnation in the

subordinate clause of the second sentence to the verb's natura! bias. It had two levels ­

verb consistent (VC) and verb inconsistent (VI). The resulting combination of sentence

pairs was as shown in Table 5.1 (see Appendix A for a complete listing of the stimuli).

Notice that the VC and VI sentences remain the same across the different context

conditions for each verb1. It should also he noted that in the leading sentences both names

were always mentioned and the names were mentioned in the same order that they appeared
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Table 5.1

Examples of Stimuli for Pilot Study 2a

Note that the verb used in these stimuli, confessed, is a NPltype verb.

CC-VC Mark felt extremely guilty for cheating and desired to be pardoned by Paul.
Mark confessed to Paul because he wanted forgiveness.

CC.VI Mark knew that Paul was an understanding priest and would grant absolution.
Mark confessed to Paul because he offered forgiveness.

NC-VC XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Mark confessed to Paul because he wanted forgiveness.

NC-VI XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Mark confessed to Paul because he offered forgiveness.
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in the second sentence. Furthennore, due to the design of the slimuli, the subjects were not

able to develop a sttategy of simply referencing the pronoun with the fus! person

mentioned in the leading sentence. This is true since the flfSt person mentioned in the

leading sentence was the correct referent only half of the lime.

The mean lengths of the second sentences of the sentence pairs (i.e. the verb­

consistent and verb-inconsistent sentences) were matched in tenns of the number of words.

The mean lengths of these sentences were 9.05 and 9.0, respectively. It was important that

these sentences were rnatehed in tenns oflength since it was the reaction lime to these

sentences that was the crucial dependent variable.

Twenty-eight additional trials were included, the purpose of which was to

encourage subjects to read the leading sentence. On those trials, a leading sentence of a

similar syntactic construction to that used in the experimental sentences was displayed

followed by a sentence which was in the fonn ofa question2. These questions were clearly

indicated by a box surrounding them and subjects were simply required to answer the

question. Note that the questions were offset from the experimental sentences in this way

because the subject's task was slightly different when responding to the questions as

compared to when responding to the experimental sentences (i.e. answering a question

versus identifying a referent). It was, therefore, the intention that the box would alert the

subject to this change in task. The data for these flller trials were not included in the

analysis.

The sentences were divided into 4 blocks. Only one instance ofeach verb was

represented in each block and at least one instance ofeach combination (e.g. CC-VC) was

. represented in each block. The sentences within each block were randornly ordered and the

number of responses to the fust person mentioned versus the second person mentioned

was equally distributed across blocks. The order of presentation of blocks was

counterbalanced across subjects. Six practice sentences, representing the types of

sentences to be encountered, preceded the presentation of the experimental stimuli.
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The stimuli for this experiment, and for all following experiments reported, were

presented in the center of an mM computer screen using the Micro Experimental

Laboratory Program (MEL) (Schneider, 1988). First the leading sentence appeared. It

remained on the screen until the subject pressed a designated button on a response box that

was interfaced with the computer, at which lime it disappeared from the screen to he

followed by either an experimental or filler sentence. Below both the experimental and

filler sentences were the names of the IWO people mentioned in the sentence. Subjects

responded :'y pressing one of two other buttons on the response box. The buttons

correspondoo to either the [mt or the second person mentioned in the sentence. Ali

responses were made with a finger of the right hand. Once a response was made, the

leading sentence of the next sentence pair would appear. The computer recorded both

reaction lime (with a lime base of 0.001 seconds) and accuracy. Reading times for the

leading sentences were recorded separately from the reaction limes to the second sentences,

but did not figure in the analyses.

Procedure. Subjects were tested individually. Each subject saw all the stimuli.

Subjects were told that a sentence would appear in the center of the screen. They were

insttucted to read the sentence silently and to press a designated button on the response box

when finished. They were further insttucted that following the presentation of this

sentence would he one of IWO possibilities; either a second sentence would follow that

would he of the form "Anne defended Gail because she was innocent", or the form of the

second sentence would he a question. In the former instance their task was to decide to

whom the pronoun, "he" or "she" in the sentence referred. In the case of the questions,

their task was to simply answer the question. The questions were always about one of the

IWO people mentioned in the sentence (e.g. "Who was an experienced camper?"). In both

cases, the subjects were to indicate their choice by pressing the appropriate button on the

response box. Subjects were also told that at times there would not he a leading sentence,

but rather a string of X's would appear. In such instances they were insttucted to simply
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• press the button on the response box that erases the leading sentence from the screen and

continue with the task of deciding in the second sentence to whom the pronoun referred.

Subjects were further inslrUcted to read the sentences as a pair and to respond as quickly

and accurately as possible.

Results

The experiment used a mixed design with one between groups factor and two

within groups factors. The between groups factor was Group and it had two levels -- older

adult (DA) and younger adult CfA). The two within groups factors were Context, with

two levels -- context consistent (CC) and no context (NC) and Verb Consistency, also with

two levels -- verb consistent (VC) and verb inconsistent (VI).

Dnly responses to the experimental sentences were analyzed. Separate analyses of

variance with both subjects (FI) and items (F2) as random factors were performed on the

mean reaction times for correct responses and on the proportion of errors. Min F' values

were also calculated and are reported only when significant Extreme reaction lime values

within each condition (those less than or greater than the condition mean ± 3 x standard

deviation) were replaced by that value. The number of responses replaced was

approximately the same for ail conditions ranging from 1-2% for both the YA and DA

groups. Subjects of the DA group would occasionaily press the wrong bunon on the

response box and the response would not be registered by the computer. Such instances

were recorded by the experirnenter as mechanical errors and not included in the analyses.

The number of mechanical errors was minimal and accounted for only 0.5% of the total

number of possible responses.

Figure 5.1 shows subjects' reaction times to verb-consistent and verb-inconsistent

sentences under the two context conditions for both groups. Analysis of the data by both

subjects and items revealed significant main effects of Group [.El(l,38) =30.19, 11<0.001;

f7,(1,68) = 1457.50,11<0.001; mjn F'(1,40) = 29.6, 11<0.01], with the DA group slower

than the YA group across ail conditions, Context [.El(1,38) =67.81, 11<0.001; f7,(1,68) =
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61.31,11<0.001; min F(l,I00) = 32.2, 11<0.01], with reaction times to CC sentences

faster than to NC sentences for both groups, and Verb Consistency [El.(l,38) = 38.15,

11<0.001; E2(l,68) = 14.83,11<0.001; min F(I,103) = 10.68,11<0.01], with reaction

limes to VI sentences slower than to VC sentences for both groups. No interactions were

significant by both subjects and items.

Figure 5.2 shows the accuracy data for both groups of subjects. The analysis

revealed significant main effects, by both subjects and items, of Group [El.(l,38) = 4.23,

11<.05; E2(1,68) = 22.60, p<O.ool], with overal1 more errors made by the OA group than

by the YA group, Context [El.(1,38) = 7.16,11 <0.05; E2 (1,68) =3.94, Il =0.05], with

more errors made on NC than CC sentences, and Verb Consistency [El.(l,38) = 15.97,

11<0.001; E2,(l,68) = 8.57,11<0.01; min F(I,106) = 5.58, 11<0.05], with more errors

made on VI than VC sentences. In contrast to the reaction time data, the interaction of

Context x Verb Consistency was alse significant by both subjects and items [El.(l,38) =

8.25,11<0.01; E2(l,68) = 4.85, 11<0.05]. Tests of simple main effects revealed that there

was a significant effect ofverb-consistency at the level of NC [El(l,38) = 18.50, 12<0.001;

E2(1,68) = 13.15,12<0.001; min F(I,105) = 7.69, 12<0.05] but not at the level of CC

[El.(l,38) = .89]. In other words, for both groups of subjects, more errors were made on

VI sentences than on VC sentences when there was no preceding context. However, there

was no significant difference between the number oferrors made on .the these types of

sentences when there was a preceding context3.

A supplementary analysis was conducted to investigate whether the type of verb

(NPI versus NP2) interacted with any of the other factors (Le. group, context, verb

consistency). Since the pronoun in the subordinate clause occupied the subject position, it

was hypothesized that if the effect of verb consistency held only for NPI verbs, then one

couid argue that a parallel function strategy (Sheldon, 1974) was being used by the subjects

and not the implicit causality of the verbs. However, this hypothesis was not supported.

For the reaction lime data none of the interactions involving this factor was significant by
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Figure 5.1: Mean RT to VC vs. VI sentences by context
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both subjects and items (Verb Type x Verb Consistency 1El(I,38) = 29.37,12<0.001];

Group x Verb Type x Verb Consistency [fl(l,38) = 4.12,12<0.05]). For the accuracy

data there were no interactions involving the factor Verb Type.

Djscussjon

The results of this experiment provide evidence for the use ofcontextual

information in resolving pronouns. Furthermore, these results are in agreement with the

current view that older adults are capable of using contextual information and making

inferences for language processing (Belmore, 1981; Burke & Yee, 1984; Light et al, 1982;

Light & Albertson, 1988; Light and Capps, 1986; Till, 1985; Zacks & Hasher, 1988;

Zelinski & Miura, 1990) when the demands placed upon working memory are minimal.

Although, overall, the OA group responded more slowly and made more errors than did the

y A group, they demonstrated exactly the same pattern as the YA group.

The fact that reaction times were faster ta sentences preceded by a leading sentence

than to those that were not preceded by one argues for the notion that the information

contained in this preceding context was used in resolving the pronoun. Of particular

interest was the finding that while an effect ofcontext was present, it was not sufficient to

override the effects of the bias of the verbs, in terms of processing time. Regardless of the

context condition, reaction times to verb-inconsistent sentences were significantly slower

than to verb-consistent sentences. Interestingly, support for the hypothesis that contextual

infornlation can modulate the implicit causality of the verb was suggested by the accuracy .

data. For both groups of subjects, the effect of implicit causality found in the no context

condition was nullified by the presence ofa leading sentence. That is, under the context

consistent condition, there was no significant difference in the nurnber oferrors made on

verb-consistent and verb-inconsistent sentences. However, it is important to acknowledge

that there is no evidence to support the notion that contextual information was necessarily

used priar ta the initial coindexation of the pronoun. It is equally likely that it was used in
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• the recovery of the misassigmnent Therefore, the initial assignment could still have been

influenced by the implicit causality of the verb.

With reference to the emergence of a context effect in reaction times, one might

argue that the faster reaction rimes under the context consistent condition were simply the

result of activating potential referents prior to the task of having to select a referent. In

other words, by having the referent names already activated in working memory, it is

possible that the processing time required to select a referent when the situation arose was

simply reduced. Under this account, the actual semantic information contained in the

leading sentence did not serve to aid in the resolution of the pronoun.

Pilot Study 2b attempted to distinguish between these possibilities by adding a third

context condition in which the information contained in the leading sentence was unrelated

to the reason provided for the action or emotion in the second sentence. If, in fact, reaction

times were faster with a preceding context simply because of the activation of the referents

then it was hypothesized that reaction times to sentences under this third condition should

also he faster than to those sentences not preceded by a context.
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• Pilot Study 2b

Metbod

Subjects. Two groups of subjects were tested. The Younger Adult (YA) group

consisted of 20 university slUdents ranging in age from 19 years to 30 years (mean age =

23 years). The Older Adult (GA) group consisted of 15 elder1y individuals, al1 with

secondary scbool education and nine with post-secondary experience, ranging in age from

52 years to 71 years (mean age = 63 years). AIl subjects were rigbt-banded and theirnative

language was Englisb. None of the subjects participating in !bis slUdy bad participated in

any of the previous pilot studies.

Materials, AnnaralUs and Procedure. The stimuli used in !bis experiment were

similar to those used in the frrst experiment. With respectto the factor Yerb-Consistency,

the YC and VI sentences remained the same4. With respectto the factor Context, the levels

NC and CC remained the same, but sentences under CC were changed sIightly in that the

amount of information they provided was reduced to one clause. However, the major

difference with respect to this factor was the addition of a tbird leveL This third leve1 was

termed context unrelated (CU). Under!bis condition, the information contained in the

leading sentence was unrelated to the reason provided in the second sentence for the action

or emotion expressed in that sentence. The resu1ting combination of sentence pairs was as

shown in Table 5.2 (see Appendix B for a complete listing of the stimuli).

As in the Pilot Study 2a, flUer sentences (n=30) that were of the same syntaetic

constructions as the experimental sentences were used to ensure that the subjects were

reading the leading sentences for meaning.

The sentences were divided into six blocks with only one instance ofeach verb

represented in each black. The sentences within each black were randomly ordered. Tbree

orders of presentation of the blacks were used and the order of presentation of blacks was

counterbalanced across subjècts. Eight practice sentences, representing the types of
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Table 5.2

Examples of SlimuH for Pilot Study 2b

Note that the verb used in these stimuli, confided , is a NP! type verb.

CC,YC Jane had a serious problem Gail discovered.
Jane confided in Gail because she needed advice.

CC-VI Jane believed that Gail was good at counselling.
Jane confided in Gail because she could offer advice.

cu-YC Jane was bored with the movie Gail thought
Jane confided in Gail because she needed advice.

75

NC·YC XXXXXXXXXXXX
Jane confided in Gail because she needed advice.

cu·VI Jane knew that Gailliked the colour red.
Jane confided in Gail because she could offer advice.

• NC·YI XXJ(~:xxJI~OOCJOOCooc){XXXXXXXXXXXX
Jane confided in Gail because she offered advice.
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sentences to be encountered, preceded the presentation of the experimental stimuli. The

procedure used was identical to that used in the Pilot SlUdy 2a.

Results

As in Pilot Study 2a, this experiment used a mixed design with one beIWeen groups

factor and IWO within groups factors. The between groups factor was Group and it had

two levels -- older adult (GA) and younger adult rIA). The IWO within grodpS factors

were Context, this time with three levels -- context consistent (CC), no context (NC) and

context unrelated (CU) and Verb Consistency, with IWO levels -- verb consistent (VC) and

verb inconsistent (VI).

Analysis of the data proceeded in the same manner as in Pilot SlUdy 2a. Again,

extteme reaction time values within each condition (those less than or greater!han the

condition mean ± 3 x standard deviation) were replaced by that value. The number of

responses replaced was approximately the same for ail conditions ranging from 0.5 to

2.0% for the YA and 0.3 to 2.0% for the GA groups. Mechanical errors only occurred for

the GA group. The number of mechanical errors was low and accounted for only 1.7% of

the total numberofpossible responses. It is ofinterest te note that ofthis 1.7%, 1.4% was

made under the no context condition.

Figure 5.3 shows subjects' :nean reaction times to verb-consistent and verb­

inconsistent sentences under the three context conditions for both groups. Analysis of the

data by both subjects and items revealed significant main effects ofGroup Œl(I,33) =

5.73, Jl<.05; f1(1,102) = 610.56, Jl<O.ool; mjn F'(1,34) = 5.68, Jl<o.05], with the GA

group slower than the YA group across all conditions, Verb Consistency Œl(I,33) ='"

51.47,11<0.001; f1(1,102) = 19.32,11<0.001; mjn F'(l,134) = 14.05,11<0.01], with.i
<

reaction times te VI sentences slower than to VC sentences for both groups across ail

context conditions, and Context [El(2,66) =4.22; Jl<.05; f1(2,102) =3.14, 11<.05].

Pairwise comparisons of the means under this condition using the Newman-Keuls

.procedure indicated that reaction limes to sentences under CC (mean = 4519 ms) were
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Figure 5.3: Mean RT to VC vs. VI sentences by context
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Figure 5.4: Mean % errors to VC vs. VI sentences by contex!
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significantly faster than to those under NC (mean = 4820 ms) (p=.05), by both subjects

and items. Reaction tirnes to sentences under the CU condition (mean = 4660 ms) were not

significantly different than to those under either the NC or CC conditions by either subjects

or items. The only significant interaction found was Group x Verb Consistency [El(I,33)

= 6.14,11<.05; 1:2(1,102) = 6.33, p<.05]. Tests of simple main effects revealed an effect

of Verb Consistency at both levels of Group -- YA [El(I,33) = 4.29,11<0.05; E2.(1,164) =

6.45,11<.01] and OA [El(1,33) = 13.59,11<0.001; 1:2(1,164) = 25.65,11<0.001; min F'

(1,73) = 8.88,11<0.01]. The interaction probably reflects the fact that there is a larger and

more robust difference (as indicated by a significant min F') between reaction times to VC

and VI sentences for the OA group than for the YA group.

Figure 5.4 shows the accuracy data for both groups of subjects. Only a significant

main effect of Verb Consistency [El(I,33) = 9.9,11<0.01; E2(1,102) = 5.01,11<0.05] was

found. For both groups, more errors were made on VI sentences than on VC sentences5.

Discussion

Overall, these results conf1I'Ill those of Pilot Study 2a and provide evidence for the

notion that contextual information is used in the resolution of pronouns. Furthermore,

these results suggest that this information is used equally weil by older and younger adults.

When the leading sentence provided information that was consistent with the reason

provided in the second sentence, reaction times to both verb-consistent and verb­

inconsistent sentences were faster than when there was no context present Of particular

interest was the finding that responses to verb-consistent and verb-inconsistent sentences

under the context unrelated condition were not significantly faster than responses to those

sentences under the no context condition. This fmding may he viewed as support for the

proposaI that the faster reaction tirnes under the CC condition are a reflection of the use and

integration of the semantic information in the leading sentence to ultimately fmd the correct

referent of the pronoun and not simply a result of the activation of the referents. As

discussed earHer, if the faster reaction times were simply a matter of activating referents,
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then reaction limes under the CU condition should have also been significantly faster than

those under the NC condition. However, this daim is somewhat weakened by the fmding

that reaction limes to sentences under the CC condition were not significantly faster than to

those under the CU condition. This result suggests that there may be at least sorne benefit,

in terms of reduced processing time, provided by a context which does not necessarily

support the interpretation of a referent semantical!y, but which nonetheless eS18.blishes it in

a discourse model and, therefore, makes it more readily accessible.

Consistent with the results of Pilot Study 2a, the reaction lime data failed once again

to provide support for the notion that contextual information can modulate the effect of the

bias created by the implicit causality of the verb. Reaction limes to verb-inconsistent

sentences were slower than reaction limes to verb-consistent sentences across al! context

conditions. This finding was also reflected in the accuracy data, wherein overall more

errors were made on verb-inconsistent sentences than on verb-consistent sentences. Notice

that this finding with respect to the accuracy data is contrary to the results of Experiment 2a

in which there was no difference in the number oferrors to VC and VI sentences under the

CC condition. UPOfl closer inspection of the accuracy data for Pilot Study 2b, however, it

becomes clear that, although the three-way interaction between age, context, and verb

consistency was not statistical!y significant, it is not the case that more errors were made on

VI than VC sentences under al! context conditions. Most notably, for the older adults the

number oferrors made to VC and VI sentences is approximately the same under the no

context condition. This is surprising and difficult to explain. Such discrepant results,

however, force us to interpret the results of the accuracy data in Pilot Study 2a with

reservation.

General Djscussion for PHot Studjes 2a and 2b

This investigation was undertaken to investigate the possible influence ofcontextual

information on the resolution of pronouns. Of particular interest was the question of

whether or not the use of contextual information could serve to modulate the effect of the
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implicit causality of verbs. Of secondaIy interest was the possibility of age differences

with respect to the use of this information.

First, it should he noted that no relevant age differences were found in any of the

experiments, in terms of the use of contextua1 information. Older adults were found to use

the contextual information found in the leading sentence as weIl as younger adults. Further

evidence for their use of this information was found in their sensitivity to the verb

consistency factor, resulting in an effect of implicit causality. These results suggesting no

age differences in the use of contextual information are consistent with a numher of studies

(Cohen & Faulkner, 1983; 1984; Light & Capps, 1986; Madden, 1988) and with the

emerging view that the ability to use this information and make inferences is preserved in

old age when the demands placed upon working memory are nùnimal (Burke & Yee, 1984;

Light et al., 1982, Light & Alhenson, 1988; Light, Valencia-Laver, & Zavis, 1991;

Zelinski & Miura, 1990). The following discussion is, therefore, equally applicable to

both age groups.

Both Pilot Studies 2a and 2b found that reaction times for specifying the correct

referent of a pronoun are faster to sentences that are preceded by a leading sentence whose

information is consistent with -,;he information provided in the subordinate clause of the

second sentence than to those that are not preceded by a leading sentence. These findings

may he intetpreted as suppon for the notion that contextual information is used to aid in the

resolution process. Note that the pronoun could have heen resolved based solely on

information present in the second sentence (as must necessarily he done under the NC

condition). Therefore, it can he argued that the preceding sentence served 10 set up a

discourse model which, in mm, provided a context in which to intetpret the subsequent

sentence, yielding faster reaction times. Such a view is consistent with that of Bosch

(1983) and Brown and Yule (1983). Recall that they both view the participants ofa

discourse as continually developing models as the discourse evolves, that serve 10 represent

the environment in focus. Accordingly, they argue that speakers, when using an anaphor,
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will do so upon considering the hearer's discourse model and will choose an intended

referent that is believed to be within the hearer's model. Similarly, il is believed that

hearers (or readers) will also be operating with this strategy in mind, and resolve the

anaphor based on their present discourse model. Granted, in these experiments the

discourse model was lirnited and based only on one previous unerance, but apparently it

was still influential, in terms of processing lime, in the resolution of the pronoun.

However, the question conceming whether the information in the leading sentence made

the referents more readily accessible as a function of simply establishing them in the

discourse model or whether the semantic information was influential in highlighting a

preferred referent was not answered adequately by Pilot Study 2b. The finding that

reaction times to sentences under the CU condition were not significantly different than to

those under either the NC or CC conditions, leaves the question conceming the effect of

unrelated contextual information on pronoun resolution unresolved.

The hypothesis that contextual information could serve to modulate the effect of the

implicit causality of the verb was not strongly supported. In terms of reaction time data,

the results of both Pilot Studies 2a and 2b indicated that the difference between verb

consistent and verb inconsistent sentences present under the no context condition remained

under the context consistent condition. In terms of the accuracy data, there was sorne

indication that the contextual information could serve to reduce the number of enors to VI

sentences. Ho,:"ever, there was a discrepancy of results between Pilot Studies 2a and 2b.

In Pilot Study 2a the leading sentence served to eliminate the difference between the

proportion of errors made on the verb consistent and verb inconsistent sentences that was

found under the no context condition. This result, however, was not supported in Pilot

Stucly 2b, wherein the difference between the proportion ofenors made on VC and VI
_1

sentences remained under the CC condition. Moreover, closer inspection of the data from

Pilot Sludy 2b revealed thal for the older adults, under the no context condition, there was

not the expected effect of implicit causality. These discrepant results force us to question
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the reliability of the eITOr data in Pilot Study 2a and, therefore, to interpret it with

reservation. Furthermore, as explained in the discussion of Pilot Study 2a, the effect of

irnplicit causality may still have persisted under the CC condition with the contextual

information influencing only the recovery of an initial rnisassignment.

This possibility forces us to address the issue of modularity of the language system

and the extent to which the results of this investigation speak to this issue. The key

question with respect to these results concems the point at which contextual information

influences the resolution of pronouns. Is it influential at the point of initiation of

coindexation or rather at sorne point further downstream in the process? Obviously, the

off-line nature of the task does not allow us to address this point directly. However the

results are suggestive of a certain position. Specifically, the results suggest that the

contextual information is used following the initiation of the coindexation of the pronoun

during the integration of the interpretation of the pronoun with the dïscourse. It is

proposed that support for this position is found in the fact that reaction times to verb

inconsistent sentences remained longer than to verb consistent sentences even when

preceded by a supporting context. Since context was not sufficient to nullify the effects of

the implicit causality of the verbs in terms of processing time, one can he fairly confident

that it was not influential during the initial coindexation of the pronoun. The bias of the

verb initially favored a particular referent, and it was only after committing to this initial

preference that the final interpretation of the pronoun was influenced by the context. It

should he noted that one cannot discount the possibility that bath the context and the

implicit causality of the verb were used in the initial coindexation of the pronoun. Under

this account, one could argue that CC-VC was still faster than CC-VI simply because in the

former condition both the context and the verb bias support the same referent; whereas

under CC-VI, the context and the implicit causality of the verb support different referents.

The fact remains, however, that under the CC-VI condition, upon encountering the

pronoun, the reader must have committed to the reading irnputed by the implicit causality of
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the verb or else there would have been no reaction to the inconsistency of the information in

the second clause of the sentence to the verb's bias. Therefore, it still seerns most likely

that the contextual information was influential in the resolution of the pronounfollowing

the initial coindexation.

The view that contextual information is influential in pronoun resolution only

following initial coindexation of the pronoun and its referent is consistent with the view of

a modular language system (Fodor, 1983; Forster, 1979). As discussed earlier, Fodor

acknowledges the possible influence of contextual information on language processing by

invoking the notion of a "context analyzer". The context analyzer is believed to act upon

information provided by the parser conceming the !ine of analysis it is taking and determine

whether or not a particular analysis is consistent with the facts provided by the context.

Note, however, that the context analyzer cannot direct a particular line of analysis. In this

sense, the notion of modularity is maintained in that contextual information does not guide

parsing decisions. With respect to the results of this investigation il may be argued that the

initial coindexation was a function of the imp!icit causality of the verb, uninfluenced by

context, but that the contextual information was used in supporting a particular analysis,

reflected in faster reaction limes to context consistent sentences than to no context

sentences, and possibly in promoting a better recovery of a misanalysis as suggested by the

error data of Pilot Study 2a. It must be re-emphasized that the results of these two studies

do not directly speak to this issue and, therefore, this discussion is purely speculative.

It is of interest to note that the finding that the contextual information could not

modulate the influence of the implicit causality of the verb is consistent with the view of

Shapiro, Zurif and Grimshaw (1987; 1989). They have found evidence to suggest a

"contextual impenetrability" of verbs. In a series of studies they demonstrated that a verb's

representational complexity, as defined by the number of possible argument structures a

verb may realize (as opposed to the number of syntaetic subcategorizations) affects

sentence processing. In a cross-modal lexical decision task, reaction times were
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significantly faster when sentences contained verbs with fewer potential argument

structures. Of particular interest was the finding that this effect of verb complexity was not

influenced by a preceding context that strongly biased a particular argument structure.

These results suggested that during processing, ail of a verb's potential argument structures

are temporarily activated, irrespective of the information contained in the preceding context

Shapiro et al. (1989) interpreted this fmding to suggest that "verb processing in sentences

involves a contextually impenetrable subcomponent of the language comprehension

system" (p.242). The results of the present investigation further support this position by

suggesting that other semantic properties of verbs, such as implicit causality, are also

resistant to contextual forces.

To conclude, Pilot Studies 2a and 2b have found evidence to suggest that contextual

information is influential in the resolution of pronouns by both younger and older adults. It

has been suggested that this information is used ta create discourse models in which ta

interpret subsequent pronouns. This account is consistent with the view of anaphor

resolution proposed by Bosch (1983) and Brown and Yule (1883). It has been argued that

contextual information is not used to guide initial coindexation decisions, but rather during

subsequent integration processes, in line with a modular view of language processing.

This view is supported by the fact that the strength of the effect of contextual information is

not sufficient to override the effect of the implicit causality of verbs _. thereby, supporting

the notion of the contextual impenetrability of verbs proposed by Shapiro et al. (1987;

1989). It is important to stress that the interpretation of these resùlts supports the view of

pronoun resolution in which coindexation is initiated immediately as relevant cues become

available (e.g. the implicit causality of verbs), but that final interpretation is subject ta

contextual influences (e.g. Sanford & Garrod, 1989; Vonk, 1985b).
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Chapter 6: Pilot Study 3

The result of Pilot studies 1, 2a and 2b were important in establishing: 1) that older

adults respond to the implicit causality of verbs in the same manner as do younger adults

and; 2) that both older and younger adults are influenced by contextual information in the

resolution of pronouns. As discussed earlier, an interesting question with respect to the

influence of contextual information on language processing by RBD patients involves

whether there is a difference between the ability to use information specifically stated in the

text versus the ability to use contextual information based on general world knowledge.

Thus, the purpose of Pilot Study 3 was to lay the foundation for such an inquiry by flI"St

investigating the abilities of older adults to use general world knowledge to pragmatically

constrain anteeedent choices. As weil, this experiment was to serve as a replication of

Hirst and Brill (1980) and confirm the notion that contextual information is important in

pragmatically constraining antecedent choices for pronouns by younger adults. Recall that

Hirst and Brill found that reaction times to sentences that biased a preferred antecedent for

an ambiguous pronoun based on pragmatic constraints were faster than to more neutral

sentences (e.g. John stood watching white Henry fell down sorne stairs. He ranfor a

doctor / He thought ofthe future).

The results of studies investigating the abilities of older adults to resolve pronouns

have been mixed. There is sorne evidence to suggest that older and,younger adults do not

differ in their abilities to use contextual information to resolve pronouns when the demands

placed upon working memory are minimal (leDoux, Blum & Hirst, 1983; Light and

Capps, 1986). For example, using a subset of the items used in Hirst and Brill (1980),

leDoux et al. (1983) found that OA and YA did not differ on their choice of a preferred

referent that was constrained by pragmatic considerations based on the use ofcontextual

information. Similarly, Light and Capps (1986), also using materials adapted from Hirst

and Brill (1980), found that older adults were as capable as younger adults of selecting

preferred referents based on a biasing context when the demands placed upon working
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memory were minimal (i.e. when the pronominal sentence immediately followed the

leading sentence). Key to the issue of the influence of working memory demands,

however, was the finding that when material was inteIjected between the leading and

pronominal sentences, older adults demonstrated less of a tendency to choose the preferred

referent than did younger adults. These results suggested that as long as working memory

. demands were minimal there was no difference between OA and YA in their abilities to use

contextual information to resolve pronouns; however, when working memory was

sufficiently taxed, the ability of older adults to use contextual information to resolve

pronouns was impaired.

In contrast to these findings suggesting that age differences in the abilities ofoIder

and younger adults to resolve pronouns are a function ofworking memory capacity, Light

and Anderson (1985) found age related deficits in the ability to identify the referents of

pronouns that did not appear to he simply a function ofreduced working memory capacity.

.Subjects were presented with paragraphs and required to read the paragraphs at their own

pace. After reading the paragraphs they were asked two questions, one of which queried

the referent of a pronoun that was introduced in the final sentence of the paragraph. The

distance of the antecedent from the pronoun was varied. The authors hypothesized that if

age differences in pronoun resolution only resulted as a function of working memory

capacities, then age differences should emerge only when the anteeedent and the pronoun

were at greater distances from one another. However, contrary to this expectation, older

adults were significantly poorer than younger adults at identifying the referent of a pronoun

at ail distances of the anteeedent Light and Anderson (1985) could offer no explanation

for this discrepancy between the studies. However, upon consideration of the stimuli,

there appear to be two factors in particular that may have infIuenced the results.

Unfortunately, the authors do not give examples of the stimuli they used, but in their

description of them there are two points to note. The first is that the paragraphs themselves

were relatively long, consisting of twelve sentences, presented one sentence at a time. It

87
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pronominal sentence, thereby reducing working memory demands according to Light and

Anderson (1985), simply having to process the whole paragraph was likely to tax working

memory at sorne level. Therefore, age differences found at this position may still have been

a function of reduced working memory capacity for the OA. An additional confound

concerns the fact that, on average, in each individual paragraph, six possible antecedents

were introduced. In contrast, in the stimuli used by Light and Capps (1986), there were

always only two possible antecedents. The intervening sentences they used did not

introduce any new characters. The addition ofpossible referents in the stimuli used by

Light and Anderson (1985) necessarily placed more demands on working memOlY and,

therefore, made their stimuli more difficult to process, even when the: correct referent was

only in the sentence immediately preceding the pronominal sentence. Given these

considerations, it is not completely surprising that the OA group in the Light and Anderson

(1985) study still had more difficulty resolving pronouns at apparently small pronoun­

antecedent distances. The nature of the stimuli used most likely placed a burden on

working memory capacities regardless of the position of the antecedent Therefore, it is

possible that the age differences found by Light and Anderson (1985) may still be

attributable to reduced working memory capacity.

However, it should also be noted that the results of Pilot Study 2a suggested that

while older adults are able to use contextual information to resolve pronouns in a sirnilar

manner to younger adults. in terms ofdemonstrating an effect of context based on reaction

times, they nonetheless tended ta make more errars than did younger adults. Moreover,

given that the disambiguating information was present in the second sentence, one cannot

simply attribute reduced performance by the olde;- adults to working memory impairments.

In view of these mixed results, the present study was conducted with a primary

purpose of shedding further light upen the issue of the ability ofolder adults to use

contextual information to resolve pronouns. As in LeDoux et al. (1983) and Light and
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Capps (1986), the stimuli used in this slUdy were ba.sed on those used in Hirst and Brill

(1980). However, the methodology used in this slUdy differed in important ways. First,

unlike in LeDoux et al. (1983), the leading sentence disappeared from view prior to

viewing the pronominal sentence. As weil, in this slUdy both speed and accuracy were

stressed as opposed to just accuracy. In contrast to Light and Capps (1986), a number of

differences emerge. First, all of the. stimuli used in Hirst and Brill (1980) were used in this

experiment (details of which will be elaborated upon in th~ Materials section). AIso, the

stimuli were presented visually (as opposed to auditorily) and the method of response was

identical to that used by Hirst and Brill (1980). Finally, reaction times as weil as frequency

of choice of preferred referents served as the dependent variables.

Method

Subjects. Two groups of subjects were tested. The Younger Adult (YA) group

consisted of 20 university slUdents ranging in age from 20 years to 30 years (mean age =

23 years). The Older Adult (OA) group consisted of 20 elderly individuals ranging in age

from 58 to 72 (mean age =67 years). The mean years of education was 16.4 and 14.4. for

the YA and OA groups, respectively. Ali subjects were right-handed and their native

language was English.

Materials and Apparatys. The stimuli were identical to those used by Hirst and

Brill (1980)6. They consisted of pairs ofsentences ofthe forro John (Henry) Xed while

Henry (John) Yed. He Zed. (e.g. John stood watching while Henry fell down sorne

stairs. He ranfor a doctor. The variable manipulated in the construction of the stimuli was

the plausibility of action Z in the pronominal sentence, given action X or Y. Note that the

assessment of plausibility depended upon the use of generai world knowledge. For

instance, in the example provided, it is more likely that someone "standing and watching"

is in a position to "run" than someone who has "fallen down sorne stairs". The plausibility

of an action given a particular situation determined the preferred referent of "he" in the

second sentence.
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Plausibility ratings of sentence pairs were established by Hirst and Brill (1980) in a

preliminary experiment The resulting variable, tenned Plausibility Difference, had 5

levels: 1) large positive, wherein the preferred referent was clearly the second NP ; 2)

small positive, wherein the preferred referent was most 1ikely the second NP; 3) large

negative, wherein the preferred referent was clearly the first NP; 4) small negative, wherein

the preferred referent was most likely the frrst NP; 5) neutral, wherein there was no

obvious preferred referent. For the purpose ofclarity, this factor and its levels were

renamed for this investigation. The renamed factor was called Preferred Referent and the

newly labeled levels were as follows: 1) NPI Strongly Preferred (NP1-SP), wherein the

preferred referent was clearly the first NP; 2) NPI Likely Preferred (NPI-LP), wherein the

preferred referent was most likely the fmt NP; 3) NP2 Strongly Preferred (NP2- SP),

wherein the preferred referent was clearly the second NP; 4) NP2 Likely Preferred (NP2­

LP), wherein the preferred referent was most likely the second NP. The label of neutral

(N), for which there was no preferred referent, remained as in Hirst and Brill (1980). The

stimuli were constructed such that both John and Henty (who were the only referent names

used in ail of the stimuli) were the preferred referents an equal number of times and both

appeared an equal number of times in the first and second position of the leading sentence.

A total of 40 sentences was used. See Table 6.1 for examples ofeach type of sentence and

Appendix C for a complete listing of the stimuli.

The sentences were divided into 2 blacks. The sentences within each black were

randomly ordered with the restriction that identicalleading sentences be separated by at

least two other sentences. The order of presentation of the blocks was couoterbalanced

across subjects. Four practice sentences preceded the presentation of the experimental

stimuli.

Both the presentation and response modes were identical ta those used by Hirst and

Brill (1980). The stimuli were presented in the center of a computer sereen. First the

leading sentence appeared. It remained on the sereen until the subject pressed a designated
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Examples of Stimu!i for Pilot SlUdy 3
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NPl-SP

NPI-LP

NP2-SP

NP2-LP

N

Henry spoke at a meeting while John drove to the beach.
He leclUred on the administration.

Henry speke at a meeting while John drove to the beach.
He knockc.d over the water.

Henry speke at a meeting while John drove to the beach.
He brought along a surfboard.

Henry spoke at a meeting while John drove to the beach.
He stopped at a store.

Henry spoke at a meeting while John drove to the beach.
He looked toward a friend.
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button on a response box that was interfaced with the computer, at which tirne the leading

sentence disappeared and the pronominal sentence was displayed. Subjects responded by

pressing one of two other buttons on the response box. These buttons corresponded to

either "John" or "Henry". AIl responses were made with one fmger of the right hand.

Once a response was made, the leading sentence of the next sentence pair appeared. The

computerrecorded both reaction time (with a time base of 0.001 seconds) and accuracy7.

Reading times for the leading sentences were recorded separately from the reaction times to

the pronominal sentences, but did not figure into the analyses.

Procedure. Subjects were tested individually and each subject saw ail the stimuli.

Subjects were told that a sentence would appear in the center of the screen and that it would

always be about "John" and "Henry". They were instructed to read the sentence silently

and once having read the sentence to press a designated button to erase it from the screen.

They were forther instructed that following this leading sentence would be a sentence

beginning with the pronoun "he". They were told that their task was to decide to whom the

"he" referred. If "he" referred to "John" then they were instructed to press the button

marked "John" and similarly if "he" referred to "Henry" they were instructed to press the

button marked "Henry". They were encouraged to respond as quickly and accurately as

possible. Shon breaks between the presentation of blocks were permitted.

Results

This experiment was based on a mixed design with one between groups factor

(Group} and one within groups factor (Preferred Referent). The factor Group had two

levels -- younger adult (IfA) and older adult (OA). The factor Preferred Referent had five

levels -- NPl-Strongly Preferred (NPl-SP), NPl-Likely Preferred (NPl-LP), NP2-.

Strongly Preferred lNP2-SP), NP2-Likely Preferred (NP2-LP), and Neutral (N).

Separate analyses with both subjects (FI) and items (F2) as random factors were

perfonned on the mean reaction times for correct responses and on the proponion oferrors.

Min F values were calculated and are only reported when significant. As in Pilot studies
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2a and 2b, extreme reaction time values within each condition (those less than or greater

than the condition mean ± 3 x standard deviation) were replaced by that value. The number

of responses replaced was approximately the same for all conditions ranging from 0.6 - 2.5

% and 0.6 - 1.9% for the YA and OA groups, respectively.

Figure 6.1 shows subjects' mean reaction rimes to al1 sentence types for bath

groups. Analysis of the data by bath subjects and items revealed significant main effeets of

Group [El(l,38) = 16.93,ll.<O.001; E2.(l,35) = 181.33, ll.<0.001; min F'(l,45) = 15.48,

ll.<O.Ol], with the OA group responding more slow1y than the YA group overall, and

Preferred Referent [El(4,152) = 19.76,ll.<o.001; E1,(4,35) =3.99,11.<0.01; min F'(4,50)

= 3.32,ll.<0.05]. Pairwise comparison of the means for the latter condition using

Newman-Keuls' procedure revealed that responses to sentences with bath NP1 and NP2 as

strongly preferred referents were faster than to neutral sentences, by bath subjects and

items <11.=0.05). No other differences were significant by bath subjects and items. The

interaction of Group by Preferred Referent was not significant by either subjeets or items8.

Figure 6.2 shows the accuracy data for bath groups of subjects. This analysis was

only performed on responses to bath the strongly and weakly preferred NP1 and NP2

sentences, thereby reducing the analysis to a 2 x 4 ANOVA. Obviously responses to the

neutral sentences were not inc1uded as there was no correct response to these sentences.

The analysis revealed a significant main effect, by bath subjects and items, ofGroup

[El(l,38) = 9.37,ll.<.01; E2.(l,28) = 11.93,ll.<0.01; mjn F'(l,66) = 5.25,ll.<O.05], with

the OA group making more errors than the YA group. A main effect of Preferred Referent

was also found, but by subjects only [El(3,l14) =7.1,11.<0.001]. Pairwise comparisons

of the means using Newman-Keuls procedure revealed that fewer errors were made on

sentences in which NP2 was the strongly preferred referent compared to al1 other sentence

types. The interaction Group x Preferred Referent was not significant by either su~ects or

items9.
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Figure 6.2: Mean % errors according to Preferred Referent
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While the analysis of variance on the accuracy data (reponed above) was useful in

evaluating the proportion of errors as a function of strength of bias (i.e. strongly versus

likely) of preferred referent (i.e. NPI versus NP2), il did not indicate whether within each

level of Preferred Referent, the preferred referent was, in fact, chosen significantly more

often than chance. Therefore, following the procedure lIsed by Hirst and Brill (1980),

average response frequencies to preferred and non-preferred referents according to

preferred referent status were calculated and are presented in Table 6.2. This value

represents, proportionally, the number of times a referent was chosen out of a possible 8

opponunities, based on data from all subjects. A chi-square analysis was performed on the

raw scores to compare the frequency of choice for the preferred referent versus the non­

preferred referent according to associated preferred referent status for each group

separately. Analysis of the data for the YA group revealed significant differences between

frequency of choice for preferred and non-preferred referents for all sentence types [NPI­

SP: X2(1) =65.03, l!<0.001; and NPI-LP: X2(I) =75.63, R<O.OOI; NP2-SP: X2(1) =
129.6, R<O.OOI; and NP2-LP: X2(l) = 57.6, R<O.OOI]. Sirnilarly, the OA group chm.·~

the preferred referent significantly more often than the non-preferred referent for all

sentence types [NP1-SP: X2(l) = 24.03, R<o.OOI; and NPI-LP: X2(l) = 25.6, R<O.OOI;

NP2-SP: X2(1) = 55.23, l!<0.001; and NP2-LP: X2(l) = 27.23, R<O.OOI]. With respect

to the neutral sentences, for which there was no preferred referent, choice of referent was

approximately equally distributed to thP. flfSt and second positions for the OA group [Ist =

4.45, 2nd = 3.55]. However, the YA group demonstrated a preference for the referent in

the tirst position [lst =4.95, 2nd =3.05; X,2(l) =9.03, R<O.OI]. The latter finding is, in

facl, consistent with that of Hirst and Brill (1980) and can be attributed to the fact that the

neutral sentences had a small negative plausibility rating overall, indicating that the referent

in the tirst position was slightly preferred.
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Table 6.2

Average response frequencies to preferred CP) and non-preferred (NP) referents

Y.A .QA

Preferred Referent f tœ .E NP

NPl-SP 6.55 1.45 5.55 2.45
NPI-LP 6.75 1.25 5.60 2.40
NP2-SP 7.60 0.40 6.35 1.65
NP2-LP 6.40 1.60 5.65 2.35
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Discussion

The results of this experiment serve as a replication of the findings of Hirst and

Brill (1980). Similarpatterns ofresponse to those found in Hirst and Brill (1980) were

demonstrated by both the YA and CA groups. With respect to the reaction rime data,

reaction times were faster to sentences in which there was a clearly biased referent than to

neutral sentences. Similarly, with respect to the frequency ofresponse data, the preferred

referent was chosen significantly more often than the non-preferred referent by both groups

of subjects. This overall pattern ofresults, therefore, supports the proposai by Hirst and

Brill (1980) that the use ofcontextual information in light of general world knowledge is

influential in determining antecedent choices for ambiguous pronouns.

Concerning the more interesting question addressed by this experiment -- the

ability of older adul15 10 use contextual information to pragmatically constrain the choices of

referents for ambiguous pronouns -- the results are somewhat rnixed. In terms of the

reaction rime data, there was no significant interacti0ll between Group and Preferred

Referent The lack of an interaction indicated that the CA group exhibited the same pattern

ofresponse as that exhibited by the YA group in responding more quickly 10 sentences

with a clearly specified preferred referent than to those with no preferred referent, when the

correct choice was made. Similarly, in the analysis of the proportion oferrors made, no

interaction between Group and Preferred Referent was found, thereby indicating that both

groups exhibited the same pattern of response to sentences according 10 preferred referent

Status. Specifically, subjec15 chose the preferred referent more often for sentences for

which the second NP was the strongly preferred referent as compared to any of the other

sentence types (note that this was only true with subjects as a random factor). However,

overall. the CA group was also found 10 make significantly more errors than the YA group,

reflecting a reduced sensitivity 10 the biasing information contained in the leading sentence.

Thus, although as indicated by the analysis of the frequency ofresponse data, CA were

successful in using the biasing information in the leading sentence 10 choose the preferred
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referent more often than the non-preferred referent, overall they were not as successful as

the YA group in doing 50.

Overa1l, these results are consistent with those of LeDoux et al. (1983) and Light

and Capps (1986) in that they provide evidence for the view that older adults are able to use

contextual information in the resolution of pronouns. However, unlike the resu1ts of

LeDoux et al. (1983) and Light and Capps (1986), the results of the present investigation

also suggest that older adults are not as sensitive as younger adults to this information.

Older adults were consistently found to choose the preferred referent less frequently than

younger adults (in line with the findings of Light and Anderson, 1985) suggesting a

reduced ability to use contextual information on the pan of older adults.

A number of possible explanations are available to account for the discrepancy of

these results. Perhaps, difficulty by the older adults in the present investigation was related

to the taxing ofworking memory, since the leading sentence did not remain in view. As

noted earlier, tbis procedure was in contrast to that used by LeDoux et al., (1983) in which

both sentences remained in view until the subject made a response. Such an explanation is

consistent with the finding that the ability to make inferences declines with oIder adults as

working memory becomes sufficiently taxed (Light et al., 1982; Light & Albertson, 1988;

Zelinski & Miura, 1990). On the other hand, one might argue that this explanation is not

adequate given that in Light and Capps (1986) the stimuli were presented auditorily,

thereby taxing working memory as weil. Funhermore, it bas been demonstrated that the

ability ofolder adults to make inferences is usually more affected under auditory rather than

visual presentation (Cohen, 1981; Zacks & Hasher, 1988). Thus, while appea1ing to the

notion of a reduced working memory capacity to explain the discrepancy between these

results and those of LeDoux et al. (1983) is satisfactory, it is not completely adequate to

explain the difference in these results compared to those ofLight and Capps (1986).

Another possible explanation to account for the discrepancy ofresults between this

study and those of Light and Capps (1986) relates to the fact that Light and Capps (1986)
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only used stimuli with strongly preferred referents (in addition to the neutral sentences).

Perhaps, having a clearly preferred referent for the majority of the stimuli [n=16] (the

exception being the neutral stimuli [n=8]) rnay have more fully focused the subjects on the

information contained in the leading sentence. Ofcourse, this possibility is purely

speculative. However, further support for this possibility is given by an inspection of the

data by the younger adults for both studies. The proportion oferrors for the younger

adults tested in this study was considerably higher (mean = 12% for combined NPl and

NP2 strongly preferred sentences) than for those tested in Light and Capps (1986) (mean =

2%).

A third possibility to account for the discrepancy in results concems the nature of

the response. In this study, subjects were encouraged to respond as quickly as possible.

In contras!, in LeDoux et al. (1983), accuracy above speed was encouraged and in Light

and Capps (1986), speed of response was not even measured.

Finally, it should be noted that one canno' completely discount the fmdings of Light

and Anderson (1985) and the results of Pilot Study 2a wherein older adults were found to

consistently perform worse than younger roults in identifying the referents of pronouns.

The results of this study, in fact, corroborate these findings. Perhaps, in general, difficulty

in resolving pronouns emerges as a function of aging. Certain1y, in terms of production,

there is abundant evidence to suggest that older adults have difficulty with pronominal

reference (Cohen, 1979; North, Ulatowska, Macaluso-Haynes, & Bell, 1986; Pratt,

Boyes, Robins, & Manchester, 1989; Ulatowska, Hayashi, Cannito, & Fleming 1986).

To conclude, the results of this experiment confirm those of Hirst and Bri11 (1980)

and provide evidence for the use ofcontextual information and pragmatic reasoning in the

determination of referents for pronouns. Furthermore, these results indicate that older

adults are also sensitive to this information, thereby supporting the results of LeDoux et al.

(1983) and Light and Capps (1986). However, in contrast to these IWO studies, and in

support of the findings by Light and Anderson (1985) and the results of Pilot Study 2a, the
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results of the present investigation also suggest that older adults are not as successful as

younger adults in resolving pronouns. Thus, there continues to he a discrepancy

conceming possible age differences in the resolution of pronouns. However, the key point

to note with respect to the results of this study and the issue of aging, is that older adults

were found to he sensitive to the pragmatic constraints provided by the information in the

leading sentences in the resolution of ambiguous pronouns, exhibiting a pattern of response

similar to younger adults.
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Chapter 7: General Discussion for Pilot Studies

A series of pilot studies was conducted in order to rerme the stimuli to he used in

the principal experiments with brain-damaged indHduals. As weil, the pilot studies were

conducted in order to investigate possible age effects concerning the use of implicit

causality of verbs and contextual information in resolving pronouns. It was important to

establish that any effects of implicit causality and context found for younger adults would

also he exhibited by older adults because the group of non brain-damaged controls to he

used in the principal experiments would consist primarily ofolder adults.

The results of Pilot studies l, 2a, and 2b were successful in confinning the notion

that older adults are as sensitive as younger adults 10 the implicit causality of verbs in

pronoun resolution. In Pilot studies 2a and 2b reaction times to sentences which set up an

interpretation that was inconsistent witt the verb's natural bias were slower than to

sentences that were consistent with the verb's natural bias for both groups.

Additionally, the results of Pilot studies 2a and 2b demonstrated that contextual

information was influential in pronoun resolution, in terms of processing time, by setting

up a discourse model by which to interpret pronouns. Importantly, this effect of context

was also found for both younger and older adults. Thus, it was demonstrated that older

adults were as efficient as younger adults in using preceding linguistic information to help

detennine the correct referents of ambiguous pronouns. However, the influence ofcontext

was not found to he sufficient to override the effects of the implicit causality of the verbs

for either group.

The results of Pilot study 3 were importa.i1tin establishing that both younger and

older adults can use contextual information to pragrnatically constrain preferred referents of

pronouns. In contrast to the stimuli used in Pilot studies 2a and 2b, correct resolution of

the ambiguous pronoun depended upon the use of the information contained in the leading

sentence. As weil, the information supportive of a particular referent was not specifically

stated in the text. Rather, correct resolution of the pronoun was more dependent upon the
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use of general world knowledge. The results indicated that, like younger adults, older

adults were sensitive to this infonnation in their choice ofpreferred referents. However,

there was also sorne indication that older adults were not as effective as younger adults in

using this infonnation as reflected in their higher error rates.

To summarize, the results of the pilot studies were crucial in establishing that older

adults are sensitive to the effects of implicit causality and contextual infonnation in the

resolution of ambiguous pronouns. As a result of these investigations, one can hefairly

confident that if the principal experiments dernonstrate a lack ofeffect ofeither implicit

causality, context or both by brain-damaged individuals, at the very least, the non brain­

damaged group will exhibit these effects. Thus, if any deficits are found to he

characteristic of either brain-damaged group one will not simply he able to attribute them to

the effects of aging•
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Chapter 8: Experiment 1

The purpose of Experiment 1 was ta determine whether the property of verbs

termed implicit causality. which has been found to be influential in the resolution of

pronouns by younger adults (Caramazza et al.• 1977; Garvey & Caramazza. 1974;

Garnham et al.• 1992; Garvey et al., 1976; Grober et al.. 1978; Vonk, 1985a; 1985b).

older adults (Light & Capps, 1983. cited in Light & Albertson. 1988). and LBD

individuals (Grober & Kellar. 1981), also influences the ability ofRBD individuals to

resolve pronouns. Additionally, the investigation was extended to a group of LBD

individuals and a group of non-brain damaged contraIs (NBD) in an attempt to corroborate

these earlier findings. Importantly, this experiment was also specifically designed to

explore the ability of RBD individuals to use contextual information at the level of the

single sentence, in terms of the integration of information between clauses, in order to react

and respond to the influence of implicit causality on the successful resolution of ambiguous

pronouns. Details are elaborated below. It should be noted that this experiment is based
.

on the norms determined by Pilot Study 1. However, unlike Experiments 2 and 3 which

are direct replications of Pilot Studies 2a and 3, this experiment is different from Pilot

Study 1 and is. in facto based on the study by Caramazza et al. (1977).

As in Caramazza et al. (1977). subjects were required to identify the referent of

pronouns in sentences such as "Mark confessed to Paul because he wanted

forgivenessloffered forgiveness". In sorne sentences the interpretation produced by the

reason provided in the subordinate clause was consistent with the verb's natura! bias; in

other cases, it was inconsistent with il. It was hypothesized that an effect for the implicit

causality of verbs would be found for all three groups tested. However, the evidence for

this effect was not necessarily expected ta be the same for the three groups. The NBD

group was expected to show a "normal" effect of implicit causality in terms offaster

reaction limes and possibly fewer errors to sentences that were consistent with the verb's
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natural bias than to those that were inconsistent with il. As just noted, both brain damaged

groups were also expected to show an effeet of implicit causality. The expectation for the

LBD group was based primarily on the results of Grober and Kellar (1981) which

demonstrated that LBD individuals were sensitive to this property of verbs. The

expectation for the RBD group was based on the assumption that the implicit causality of a

verb relates to the semantics of the verb and the fact that, apart from subtle difficu1ties,

RBD individuals appear able to engage adequately in more basic linguistic processing.

The pattern of performance of the brain-damaged groups, however, was not

necessarily expected to be the same as that predicted for the NBD group for the following

reason. Reaction to the inconsistency of a reason to a verb's natural bias in terms of a

slower reaction time, but a subsequent ability to successfully resolve the pronoun, requires

the interpretation of the subordinate clause to be made in relation to the event depicted in the

fICSt clause. Based on the results of Grober and Kellar (1981), LBD individuals appear to

have difficulty in integrating the information between the clauses in order to find the correct

referent of a pronoun -- reflected in close to chance responding to inconsistent sentences.

If these results are replicable, and LBD individuals really do evidence difficulty at this

level, then a difference in reaction times to consistent and inconsistent sentences is not

expected. Thus, the effect of implicit causality would only be evidenced in significantly

more errors on inconsistent than consistent sentences. Similarly, given the possibility that

RBD individuals have difficulty integrating information between clauses, it was

conceivable that RBD patients would also not react to the inconsistent sentences, resulting

in no difference, in terms of reaction times, to consistent and inconsistent sentences.

However, as with the LBD group, an effect of implicit causality may still be manifested in

more errors to inconsistent than consistent sentences.

Therefore, the finding of more errors on inconsistent than consistent sentences, but

no difference between the sentences in terms ofreaction times would suggest a sensitivity

to the implicit causality of verbs, but difficulty in integrating information between clauses.
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On the other hand, the demonstration of the normal pattern of implicit causality -- slower

reaction rimes to and possibly more errors on inconsistent than consistent sentences -­

would be evidence for the use of contexmal information, at least at the level of the single

sentence.

To summarize, the purpose of Experiment 1 was twofold: 1) to determine whether

or not the property of implicit causality influences pronoun resolution by RBD individuals;

and 2) to investigate the ability of RBD individuals to use contextual information at the level

of the single sentence in terms of the integration of information between clauses.

Method

Subjects. Two groups of brain damaged subjects (right brain-damaged and left

brain-damaged) were tested, as weil as a group of non brain-damaged normal controls (see

Table 8.1) . The brain-damaged patients were recruited from a number of institutions in the

Montreal, Ottawa and Boston areas. Initial exclusion criteria included multiple infarcts,

known history of drug or alcohol abuse, history of psychiatric illness and/cr neurological

illness. The determination of lesion sites was based on neurological reports and

Computerized Cranial Tomography (CT) scans when available. AlI patients had suffered a

single cerebrovascular accident at the rime of testing, mostly of an ischemic nature,

although 5 right brain-damaged and 2 left brain-damaged patients were hemorrhagic.

Lesions were primarlly cortical with the exception of 1 right brain-damaged and 3 left

brain-damaged patients who presented with primarily subcortical insults. Ali subjects were

self-reported to be right-handed and native speakers of English.

The right brain-damaged (RBD) group consisted of 19 individuals (9 female and 10

male), ranging in age from 36 - 82 years (mean age =61.6 years). Level ofeducation

ranged from 6 - 20 years (mean years of education =12.9). Eighteen of the patients were

tested at least six months post onset. Based on available reports. none of the RBD patients

presented withany obvious aphasie deficitslO.
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Table 8.1

Summwy of subject background jnfouuation

Patient Age Educationa Sex Site of Lesion Comments
(years) (vears) (acc. lO cr Scan)

FA 63 14 F NAb

D.T. 77 NA M Nonnal in emergency

B.A. 51 12 F Posterior hydrocephalus;
hemorrhagic

W.K. 78 17 M Parieto-occipital

J.S. n 10 M Parietal

A.M. 50 9 F Temporo-parietal hemorrhagic

G.M. 69 12 M Fronto-occipital

C.S. 74 13 M Frontal

R.S. 65 14 M Parieto-occipital

S.Z. 56 13 F MCAc hemorrhagic

A.B. 74 14 F Parietal

V.C. 82 12 F NA

D.H. 41 14 M MCA hemorrhagic

G.G. 46 6 M ACAd hemorrhagic

M.C. 62 9 F Parietal

M.K. 70 12 F Posterior

T.C. 50 20 M NA

J.R. 56 16 F Fronto-temporal

D.G. 36 16 M Basal ganglia

Mean 61.6 12.9

"Besl eslimlte<! conversion inlO yeus, based on infonnation from subjecl (e.g. 2years coUego, high school);
"Notlvailab1e; "Middle cerebral artery; dAnlerior cerebral artcry

table continues
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Table 8.1 (cont'd)

Patient Age Educationa Sex Site of Lesion Comments
(years) (vears) (ace. to cr Scan)

E.S. 66 12 F MCAc hemorrhagic

G.W. 56 17 M Internai capsule

J.W. 82 8 M Frontal

R.S. 79 16 M Thalamus hemorrhagic

J.S. 65 12 M Parietal

B.C. 42 14 F MCA

LB. 12 Il F Basal nudei

D.I. 44 14 M Parietal

H.F. 82 Il M Temporo-parietal

!.G. 78 Il F Parietal

R.M. 50 12 M Parietal

S.C. 81 10 M NAb

Mean 66.4 12.3
aBest estimated conversion into yeBIS, based on information from subject (e.g. 2 ycars collegc, high school);
!>Not available; "Middle cerebral artery

table continues
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Table 8.1 (cont'd)

Subjecl Age Educationa Sex
(years) (vears)

G.C. 65 13 F

EJ. 65 12 M

F.U. 55 14 F

J.R. 80 11 M

Gw.B. 70 13 F

C.G. 73 16 M

G.B. 70 12 F

W.H. 52 10 F

E.C. 78 16 M

W.R. 80 11 M

D.E. 78 11 M

TA 49 18 M

D.F. 77 12 F

S.H. 48 12 F

J.R. 40 14 F

J.C. 48 10 M

M.Q. 55 15 F

PK 52 11 F

A.B. 65 9 F

Mean 63.2 12.6

"Bcst cstimated conversion inlO yem. based on infonnation from subj""! (e.g. 2 years college, high school)
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The left-brain damaged (LBD) group consisted of 12 individuals (4 female and 8

male), ranging in age from 42 - 82 years (mean age = 66.4 years). Level of education

ranged from 8 -17 years (mean years of education = 12.3). Ali patients were tested atleast

six months post onset Based on available speech and language reports, all of the patients

presented with functional auditory comprehension skills and adequate reading abilities, at

least at the level of the single word. As weil, all but two (R.S. and S.C.) were noted to be

aphasic. Patients comprising a range of aphasia classifications were included since it has

been demonstrated that context effects for LBD individuals are not a function of aphasia

type (Pierce & Beekman, 1985; Pierce & Wagner, 1985)11.

Screenjng battery. A number of screening tests were also administered to ensure

that: a) none of the patients presented with any potentially confounding deficits related to

neglect and single word reading impairments; and b) all of the patients presented with

adequate auditory comprehension skills such that task instructions were likely to 00

understood. The screening battery consisted of the following tests:

1. Belis Test (BD (Gauthier, Dehaut, & Joanette, 1989):

This test was used to provide a measure of visual neglect. The subject was

presented with a sheet of paper upon which were depicted the outlines of an assorted array

of various small objects (e.g. guitars, saws, apples, trees, OOlls, etc.). The objects were

organized on the paper in 7 colurnns, although the subject perceived them as OOing

randomly ordered. Within each column 5 target objects (bells) and 40 distracters (e.g.

guitars, saws, apples, etc.) were presented. Subjects were required to scan the array and

circle all the OOlls. Performance was scored as follows. A failure to circle more than 3

OOlls was suggestive of an attentional deficit A fallure to circle six or more OOlls in the half

of the page opposite a patient's lesion site (e.g.left for RBD patients) was highly

suggestive ofvisual neglect.
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2. Wrinen WQrd-Picture Matching CWWP) (subtest Qf the PsycJuJlinguistic Assessment of

Language (PAL) (Capian, 1992»:

This test was administered tQ prQvide a measure of single word reading

cQmprehensiQn. On each trial the subject was presented with a choice of two black and

white line drawings displayed Qn a sheet Qf paper (8 1/2" x Il "). Printed belQW the two

pictures was the target wQrd. The subjects were instructed to point tQ the picture that best

cQTTesPQnded to the wOlten wQrd. A tQtal Qf 32 WQrd stimuli was used. The target WQrds

cQnsisted Qf CQncrete nouns representing the categQries of animaIs, fruits and vegetables,

and tools.

3. SIlQken Word-PjC1ure Matehjng CSwp) (subtest of the PAL (CapIan, 1992»:

This test was administered tQ provide a measure of auditory word comprehension.

The procedure was similar tQ that used fQr the Written Word-Picture Matching Test except

that the target WQrd was not printed below the tWQ pictures but, rather, was presented

oraIly by the examiner. The subject was required to point tQ the picture !hat best

corresponded tQ the word spoken by the examiner. The stimuli were identical to those used

in the wOuen version. For this reason, these tests were usually administered on different

days.

4. Audjtorv Sentence ComprehensiQn CASC) (subtest of the PAL (Capian, 1992»:

This test was administered to provide a measure of auditQry sentence

comprehensiQn. On each trial, the subject was presented with a choice of two black and

white drawings displayed on a sheet of paper (8 1/2" x II "). The subject was required to

pointto the picture that best corresponded tQ a sentence spQken by the examiner. A total of

20 stimuli were used. AU were semantically reversible and consisted of four syntactic

structures: active, passive, dative-passive, and subject-object relative.

In addition to the screening tests, another test (termed the Verb Test) was

administered to all subjects (including control) to assess whether.or not the meanings of the

verbs used in the stimuli in Experiments 1 and 2 were known to the subjects.
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• 5. Yerb Test CVTl:

1bree verbs were presented in a triangular fonnation. The target verb was

presented at the top of the triangle, with IwO other verbs fonning the base of the triangle

(see helow).
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Of these two verbs, one was c1early related (in a synonymic fashion) to the target verb

while the other was unrelated (see Appendix D for a list of the verbs and their response

choices). Subjects were required to read the three words silently and to point to the verb

that was most closely related to the target verb. Three practice items were administered

prior to the test.

Perfonnances by the brain-damaged subjects on the screening measures and on the

Verb Test are presented in Table 8.2. As can he seen, memhers of both the LBD and RBD

groups demonsttated adequate auditory word and sentence comprehension skills as weIl as

good reading abilities at the level of the single word. In addition, the resu1ts of only one

RBD patient suggested the possibility of neglect. However, upon consideration of her very

low error rate on ail the experimental tasks, it was fe1t that the possibility of neglect was

unlikely. Conceming the results of the Verb Test, one RBD patient, 5 LBD patients, and

one NBD control made etrors on at least one verb. These errors were taken into account in

the analysis of the data for both Experiments 1 and 2. As will he seen, they did not figure

in the interpretation of the fmal results.
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Table 8.2

Summary of perfounances on screening tests:

BT (Belis Test); ASC (Auditory Sentence Comprehension); SWP (Spoken Word-PiclUre
Matching); WWP (Written Word-Picture Matehing); VT (Verb Test)

Patient BT/35 ASC/20 SWP/32 WWP/32 VT/20

FA 31' DNAb DNA DNA 20

D.T. 34 18 32 32 20

B.A. 34 19 32 32 20

W.K. 33 18 31 32 20

J.S. 33 15 32 32 19c

A.M. 30' 15 32 32 20

G.M. 34 17 32 32 20

C.S. 34 20 32 32 20

R.S. 32 20 32 32 20

S.Z. 30' 15 31 32 20

A.B. 33 19 30 30 20

V.C. 35 19 31 30 20

D.H. 27' 18 32 32 20

G.G. 34 19 32 32 20

M.C. 31' 17 32 32 20

M.K. 33 20 32 32 20

T.C. 32 20 32 32 20

J.R. 27d 20 32 32 20

D.G. 35 20 31 31 20

113

Mean 18.3 31.7 31.7 19.9

'Possible ,nentiona1 deficit; bDid not administer; cAdminislCrcd by phone;
dpossiblc negtec:l; howcver. given extremely Iow CITOr rates on cxperîmental tasks. neglect is unlikely.

table continues



Patient BT135 ASC(20 SWPf12 WWP{32 VTf20

E.S. 35 DNAb DNA DNA 16

G.W. 35 17 32 32 20

J.W. 35 18 32 32 20

R.S. 33 18 32 32 20

J.S. 34 13 30 30 14

B.C. 35 17 32 32 20

I.B. 35 16 32 32 20

D.I. 35 12 32 32 20

H.F. 32 15 32 32 20

I.G. 35 14 32 30 17

R.M. 29a 20 32 31 18

S.C. 35 16 32 29 19

•

•

Table 8.2 (cont'd)

Mean 16" 31.8 31.3 18.7
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apossible attentional deficit; bDid oot administer;
"This valuo is significantly different from that for the RBD group Ü(27) = 2.93, n<O.OI]
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The non brain-damaged (NBD) control group consisted of 19 individuals (Il

females and 8 males). These subjects were chosen from a large number of volunteers in

the Montreal area. Control subjects were matched as closely as possible to members of the

RBD group on the variables of sex, age and education. Fortunately, both brain-damaged

groups also turned out to be well matched on these variables, therefore, the NBD group

was also c10sely matched to the LBD group. The age of the NBD individuals ranged from

40 - 80 years (mean age =63.2 years) and level of education from 9 - 18 years (mean

years ofeducation = 12.6). Ali control subjects were self-reported to be right-handed and

native speakers of English and none had a known history of neurological or psychiatrie

illness. As well, all subjects had to pass a series of neuropsychological tests, which

inc1uded the Boston Naming Test (Kaplan, Goodglass & Weintraub, 1983), a modified

version of the Mini-Mental State Examination (Folstein, Foistein, & McHugh 1975) and

Logical Memory subtests (Immediate and Delayed) of the Wechsler Memory Scale­

Revised (Wechsler, 1987), to role out the possibility of other disorders such as dementia,

before being considered suitable for testing12.

Materials and Apparatus. The stimuli used were similar, and at times identical

(except for the names), to those used by Caramazza et al. (1977) and consisted of sentences

of the fonu NP] Verb(edJ NP2 because Pronoun Reason (e.g. Mark lost to Paul because

he was a poor playerJ. Two factors were manipulated in the construction of the stimuli.

The first factor, Ambiguity, related to whether or not the pronoun was ambiguous based

on gender cues. It had IWO levels -- ambiguous (A) and unambiguous (D). In the

ambiguous sentences, both NP1 and NP2 were of the same gender, rendering the pronoun

ambiguous. In contras!, in the unambiguous sentences, NP1 and NP2 were of different

genders allowing for the pronoun to be disambiguated based on this infonuation alone.

The second factor, Verb Consistency, related to the consistency of the interpretation

produced by the infonuation in the subordinate clause to the verb's natura! bias. It also had

IWO levels -- verb-consistent (VC) and verb inconsistent (VI). The resulting combination
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of sentences and an example ofeach is provided in Table 8.3 (see Appendix E for a

complete listing of the stimuli).

A total of eighteen verbs was used (9 NPI and 9 NP2), each of which was found to

have a percentage of dominant response equal to or greater than 70 in Pilot Study l,

resulting in a total of 72 sentences. It should be noted that for the unambiguous sentences,

the gender ofeither NPI or NP2 was changed such that the final clause remained

unchanged across ail four sentences. The mean lengths of the VC and VI sentences for

each verb were matehed in terms of number of words. The mean lengths of these

sentences were 9.05 and 9.0, respectively. It was important that the sentences were

matehed in terms of length since it was the reaction times to these sentences that was the

crucial dependent variable.

The sentences were divided into 4 blocks with only one instance ofeach verb

represented in each black. The sentences within each block were randomly ordered and the

order of presentation of the blocks was counterbalanced across subjects. Ten practice

sentences preceded the presentation of the experimental stimuli.

The sentences were presented one at a time in the center of a computer screen.

Below each sentence were the names of the two people mentioned in the sentence, in the

s;une order that they were presented. Subjects responded by pressing one of two

designated buttons, situated adjacent to one another, on a response box that was interfaced

with the computer. The buttons corresponded to either the f1l'st or second person

mentioned in the sentence and represented the potential referents for the pronoun. Once a

response was made, the next stimulus item appeared in the center of the screen. AlI

responses were made with a finger of the right hand, for the controls, or of the least

impaired hand, for the patients13• The computer recorded both reaction time (with a time

base of 0.001 seconds) and accuracy.
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Table 8.3

Examples Qf StimuH fQr Experiment 1

NQte that the verb used in these stimuli, lost to, is an NPI type verb.

A.VC Mark IQst ta Paul because he was a PQQr player.

A·VI Mark IQst tQ Paul because he was a great player.

U·VC Mark IQst to Beth because he was a poor player.

U·VI Beth lost to Mark because he was a great player.
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Procedure.

Subjects were tested individually and each subject saw all the stimuli. Prior to the

administration of the experimental task two preliminary tests were administered. First,

subjects were given a task to ensure that they could read simple sentences from the

computer and to obtai.'1 a cTUde measure of subjects' general mental orientation. The test

consisted of five simple questions presented visually in the cenler of a computer screen.

The following questions were used: "Whal is your name?", "Whal day of the week is il?",

"What month is it?", "How old are you?", "What season of the year is it?". Subjecls were

told that this test was to ensure that they could see the screen clearly. They were instructed

to read the sentence silently and to answer it out loud. Once they answered the question,

they were instructed to press a designated button on the response box to advance to the next

question. Responses were scored as either correct or incorrect by the examiner. Once il

was established that the subjects could read from the screen satisfactorily they were

administered a second preliminary test

The second prelirninary test was administered primarily to ensure that the subjects

were capable of associating a particular button on the response box with a position (i.e.

fust or second) on the computer screen14. This skill was necessary for responding

accurately in the experimental task. In addition, this task gave the subjects added practice

in the type of responding necessary for the experimentaltask. The test involved the

presentation of an "X" and an "0" (or vice versa), side by side, in the cenler of the

computer screen. Subjects were told that this test was simply to familiarize them with Ihe

response buttons. Subjects were required to respond according to where the "0" was on

the screen. If it was on the left, they were instructed to press the left button of the response

box; if il was on the right, to press the right button. Reaction time and accuracy were

recorded by the computer. If it "l'as obvious to the experimenter that the subject could not

perform the task, then no furtJ{er testing was conducted. Two subjects were excluded on

this basis1S. Ali subjects included in the experiment performed this task with at least9O%
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accuracy. In fact, only 1 LBD subject, 5 RBD subjects and 2 NBD subjects made any

errors at ail.

Next, the experimental task was admiIùstered. During the instructional phase of the

task, the subjects were presented with demonstration stimuli on the computer16. These

examples were referred to when the examiner was issuing the instructions. Subjects were

told that a sentence would appear in the center of the screen. They were instructed that in

each sentence two people would be mentioned and a pronoun, a "he" or a "she" would be

used. It was pointed out to the subjects that the names of the two people mentioned were

listed below the sentence in the same order in which they appeared in the sentence.

Subjects were told that their task was to decided to whom the pronoun (the "he" or the

"she"') referred and to indicate their choice by pressing the appropriate button on the

response box, corresponding to the position of the person in the sentence (i.e. left button

for the firstperson mentioned and right button for the second person mentioned). They

were encouraged to respond as quickly and accurately as possible. Short breaks were

perrnitted between the presentation of blocks.

Results

The experiment used a mixed design with one between groups factor and two

within groups factors. The between groups factor was Group and it had three levels -­

right brain·damaged (RBD), left brain-damaged (LBD) and non brain-damaged (NBD).

The two within groups factors were Ambiguity, with two leveIs - ambiguous (A) and

unambiguous (U); and Verb Consistency, aIso with two levels· verb consistent (VC) and

verb inconsistent (VI).

An analysis was perforrned which exc1uded the data for sentences that contained

verbs to which subjects responded incorrectly on the verb test. Since the results of this

anaIysis were consistent with the results of the analysis that used the complete data set,

only the results based on the complete data set are reported.
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For this experiment, as weil as for Experiments 2 and 3, separate analyses of

variance with both subjects (FI) and items (F2) as random factors were performed on the

logarithm of the mean reaction times and the square roct of the proportion of errors. Min

F' values were alse calculated and are reponed when significant Extreme reaction time

values within each condition (those less than or greater than the condition mean ± 3 x

standard deviation, calculated per subject for correct responses only) were replaced by tha!

value prior to the transformation of the data. The number ofresponses replaced in the

present experiment was approximately the same across conditions and groups, ranging

from 0 - 0.7%, 0 - 1.7 %, and 0.4 - 1.0% for the RBD, LBD, and NBD groups,

respectively. Also, during testing for all three experiments, the experimenter was alen for

instances in which the subject was not attending to the task (for example, talking, sneezing,

telephone interruptions, ete.) or for instances for which the computer did not register a

response (for example, if the button was not pressed with sufficient force). These

instances were recorded as meehanical errors and were not included in the analyses.

Additionally, reaction times greater than 30 seconds were automatically timed out by the

computer. Responses to items timed out were alse not included in the analyses. The

number of meehanical errors and responses automatically timed out for the present

experiment accounted for ooly 2.6%,3.1%, and 0.41% of the total number of possible

responses for the RBD, LBD, and NBD groups, respectively17.

Based on the analysis of the accuracy data (reported below), RBD subjeéls J.S. and

G.G. were found to have pressed the same button in response to all of the stimuli. As

such, their data were excluded from the analyses reponed for this experiment. To be

consistent, the data from their matehed controls (Gw.B. and J.C., respectively) were also

excluded.

Figure 8.1 shows subjeets' mean reaction times to verb consistent and verb

inconsistent sentences under both conditions of ambiguity for all groups. Analysis of the

data by both subjeets and items revealed a significant main effeet ofGroup [El(2,43) =
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14.74,11.<0.001; E,2.(2,136) =487.91, 11.<0.001; mjn F'(2,46) =14.31,11.<.01]. Pairwise

comparisons of the group means using Newman-Keuls' procedure revealed that responses

by the NBD group (mean = 4517 ms) were significantly faster than those by both the RBD

(7029 ms) and LBD (mean = 9421 ms) groups, by both subjects and items (p=O.05). As

weil, reaction times by the RBD group were significantly faster than those by the LBD

group, by both subjects and items (p=O.05). Significant main effects of Ambiguity

[El.(1,43) =38.16, 11.<0.001; E,2.(1,68) = 36.22, 11.<0.001; min F'(l,107) = 18.58,

11.<0.01], with reaction times to ambiguous sentences slower than to unambiguous

sentences, and Verb Consistency [El.(1,43) = 40.70, 11.<0.001; E2.(1,68) = 9.47, 11.<0.01;

mjn F'(1,95) =7.68, 11.<0.01], with reaction times slower to VI than to VC sentences,

were also found. No interactions were found to he significant by both subjects and items.

The reaction time data for each individual subject was also examined to determine

whether the individuals ofeach group also demonstrated a pattern of response consistent

with an effect of implicit causality. The difference in mean reaction times to VC and VI

sentences was calculated and presented as a proportion of the mean reaction time to VC

sentences [Le. (VI-VC)NC], per subject, to provide a measure of the mean percentage

increase in reaction times to VI compared to VC sentences. This measure was calculated on

the means for ambiguous and unambiguous sentences separately. The results of the

analysis are presented in Figure 8.2. A positive value indicates that the mean reaction time

to VI sentences was slower (i.e. increased) than to VC sentences; and a negative value

indicates the reverse. Upon inspection of the graphs, the important point to note is that,

while some of the differences are not large, the majority of subjeets from all the groups

responded more slowly to VI than te VC sentences. In fact, only two LBD subjects (J.S.

and B.C.), two RBD subjects (A.M. and R.S.) and one NBD subject (A.B.) responded

more slowly to VC than VI sentences for both ambiguous and ~IÎlambiguous types.
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• Figure 8.1: Mean RT to VC and VI sentences according to Ambiguity
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• Figure 8.2: Mean % increase in RT tu VI cumpared tu VC sentences

123

•
"i

"i

50

40

30

20
la
a

-la
-20
-30

-40

-50 -+-T-..........,..............-............................,.,.,......................
~~~~~~~~~~~!~~~~8

RBD

50

40

30

20
la
a

-la
-20
-30

-40

·50 +-.............-....-...-............---.-.........-...........---.
ES GW JW RS JS Be lB Dl HF JO SC RM

LBD

50

40

30

20
la
a

-la
·20
-30

-40

-50 -l:-:-o~:""::"':":"""""'"'":"~~.....................--...-.

ffi~8~~~~~~~~~~~~~~
NBD

• Ambiguous

[] Unambiguous

• Ambiguous
C Unambiguous

• Ambiguous
1<:1 Unambiguous



1:!4

• Figure 8.3: Mean % errors to VC and VI sentences according to Ambiguity
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The accuracy data are represented in Figure 8.3. A significant main effect of Group

[El(2,43) =7.17, 12<0.01; fl(2,136) =73.90, 12<0.001; min F(2,52) =6.54, 12<0.01]

was found. Pairwise comparisons of the means using Newman-Keuls' procedure revealed

that the LBD group (mean % errors =26) made significantIy more errors than both NBD

(mean % errors = 7) and RBD groups (mean % errors = 10), who were not significantIy

different from each other, by both subjects and items <11.=0.01). A significant main effect

of Ambiguity [El(1,43) =25.44, 12<0.001; fl(1,68) =40.6, 12<0.001; min F(1,91) =

15.6, 12<0.01] was also found, with more errors heing made on ambiguous than

unambiguous sentences. The interaction Ambiguity x Verb Consistency was also found to

he significant [El(1,43) = 4.78, 12<0.05; fl(1,68) = 5.42, 12<0.05]. However, the

analysis of the simple main effects proved uninteresting. The factor Ambiguity was found

to he significant at both levels of Verb Consistency, while Verb Consistency was not

significant by both subjects and items at either level of Ambiguity.

Discussion

The results of this experiment provide further support for the robustness of the

effect of implicit causality in resolving pronouns. As expected, the assignrnent ofreferents

by NBD individuals was found to he significantly slower when the interpretation provided

by the information in the subordinate clause was inconsistent with the bias imputed by the

verb. As in Caramazza et al. (1977), while responses were faster to unambiguous than

ambiguous sentences, the factor of ambiguity did not interact with verb consistency,

thereby corroborating the finding that the effect of ir.nplicit causality holds even when

disarnbiguation of the pronoun is possible based solely on linguistic cues (in this case

gender cues).

More interesting to the purposes of this study, however, was the finding that the

property ofimplicit causality was also influential in determining coreference for both the

LBD a.'ld RBD groups. While overall the NBD group responded faster than both brain­

damaged groups, both the LBD and RBD groups exhibited the same pattern ofresponse as
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the NBD group; namely, faster responses to unambiguous than ambiguous sentences and

slower responses to verb inconsistent than verb consistent sentences. Moreover, a pattern

of response reflecting an effect of irnplicit causality was also demonstrated individually, by

rnost subjects of each group, for at least one level of ambiguity.

With respect to the LBD group, these results partially corroborate the findings of

Grober and Kellar (1981) in that both studies found evidence to suggest that LBD

individuals are sensitive to the property of implicit causality when assigning coreference.

However, the results of the accuracy data of the present study are somewhat inconsistent

with those of Grober and Kellar (1981). Recall that in the Grober and Kellar (1981) study

(which only looked at accuracy data, not reaction time data), there was sorne suggestion

that LBD individuals have difficulty integrating infonnation between clauses which was

reflected in close to chance responding to ambiguous verb inconsistent sentences. Based

on this fmding, it was hypothesized for the present study that LBD individuals might not

evidence an effect of implicit causality in terms of the reaction time data since a slower

reaction to verb inconsistent sentences requires a recognition of the inconsistency of the

information in the subordinate clause with the information in the fust clause. However, it

was reasoned that a sensitivity to the implicit causality of verbs may still be evidenced by

LBD individuals in terms of significantly more errors on ambiguous verb inconsistent than

verb consistent sentences. This hypothesis, in fact, failed'to be supported on two counts.

First, as just noted, the LBD group was found to respond more slowly to verb inconsistent

than verb consistent sentences for both ambiguous and unambiguous sentences. Second,

there was no significant effect of verb consistency in terms of the accuracy data for any of

the groups. Moreover, upon closer inspection of the mean proportion of errors made by

LBD individuals, it was found that responses to ambiguous verb inconsistent sentences

were not simply at chance as they were in Graber and Kellar (1981). While overall the

LBD group made significantly more errors than both the NBD and RED groups, LBD

individuals were able to choose the correct referent of the pronoun of verb inconsistent
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sentences 64% of the time (as compared 10 68% accuracy to verb consistent sentences).

Additionally, similar 10 the pattern of response exhibited by the NBD and RBD groups,

they also made significantly fewer errors to unambiguous than ambiguous sentences.

Thus, although the results of both the present study and those of Orober and Kellar

(1981) support the notion that LBD individuals are sensitive to the property of implicit

causality in determining coreference, there is a discrepancy between the two studies with

respect to the abilities of LBD individuals to integrate information between clauses. The

present results suggest that LBD individuals are capable of successfully integrating

information between clauses, albeit not to the same extent as NBD or RBD individuals.

Certainly it is not surprising 10 find, given their linguistic deficits, that LBD individuals

have considerably more difficulty in resolving pronouns than either NBD or RBD

individuals. However, the important point to note is that when the referent of a pronoun is

correctly assigned, LBD subjects are sensitive 10 the implicit causility of the verb and the

inconsistency of this bias with the interpretation established in verb inconsistent sentences,

thus demonstrating an ability to integrate information between clauses. It is not clear why

the results of the present study differ frorn those ofGrober and Kellar (1981) conceming

this ability. Perhaps the discrepancy relates to the nature of the task. In Orober and Kellar

(1981), subjects were asked a question querying the referent of the pronoun and were

always provided with the same four referent choices in picture form. It is possible that by

always using the same potential referents the task was made more confusing.

Another possibility to account for the discrepancy between the two studies concems

the severity of the comprehension impairment of the patients tested The LBD patients in

the present study were quite high functioning, as necessitated by the demands of the task,

and as reflect~ in their relatively good performance on the auditory sentence

comprehension test of the screening battery. In contrast, of the 13 aphasic patients tested

byGrober and Kellar (1981), 5 were characterized as presenting with a mild-moderate

comprehension deficit, while the remaining 8 were judged 10 present with a severe
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comprehension deficit Thus, the apparent inability to integrate infonnation between

clauses by the LBD patients tested in Grober and Kellar (1981) may have been a function

of the existence of more severe auditory comprehension deficits in the patients they tested

as compared to those tested in the present study. However, this possibility is not

supported by the results of the accuracy of response data to ambiguous verb-consistent

sentences. The LBD patients in Grober and Kellar (1981) madefewer errors than those of

the present study (27% versus 32%, respectively) on these types of sentences. It is also of

interest to note that they made fewer errors, compared to the LBD patients of the present

study, on the unambiguous verb-consistent sentences as weIl (13% versus 18%,

respectively), but more on the unambiguous verb-inconsistent sentences (23% versus 17%,

respectively). Given, therefore, that the LBD patients ofGrober and Kellar (1981) did not

perform worse than those of the present study on aIl sentence types, an explanation based

on the possibility of a more severe auditory comprehension impairment is not sufficient to

explain why the LBD patients ofGrober and Kellar (1981) exhibited an inability to

successfully integrate infonnation between clauses. Once again, however, the important

point to emphasize is that the results of bath the present study and those ofGrober and

Kellar (1981) were consistent in demonstrating a sensitivity on the part ofLBD patients to

the implicit causality of verbs in the resolution of pronouns.

The pattern ofresponse by the RBD group is revealing with respect to a number of

points. First, it is of interest to note that aIthough RBD individuaIs responded more slowly

than the NBD group, they did not make significantly more errors than NBD subjects.

These findings support the view that the syntactic abilities of RBD individuaIs are

essentiaIly intact. Second, the results convincingly support the notion that a sensitivity to

the property of implicit causality is preserved in RBD individuaIs. As just noted, similar to

the response patterns for bath the NBD and LBD groups, reaction times to verb

inconsistent sentences were slower than to verb consistent sentences for bath ambiguous

and unambiguous sentences. Moreover, this pattern ofresponse appears quite stable as it
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was found to be true for 12 of the 17 patients teste,!. Additionally, another 3 patients

demonstrated this pattern ofresponse for unambiguous sentences only. Importantly, the

fmding that the evidence for the preservation of implicit causality by the RBD group

emerged from the reaction time data is telling with respect to the ability of RBD individuals

to use contextual information. Recall that it has been argued that in order to react to the

inconsistency of an interpretation with a verb's natura! bias, in terms of a slower reaction

lime, but a subsequent ability to resolve the pronoun, the inconsistent information provided

in the subordinate clause must be integrated with the information in the flISt clause and the

relationship beIWeen the IWO determined. The fact that the RBD group demonstrated a clear

ability to do so suggests that, at the very leasl, RBD individuals are capable of using

contextual information at the level of the single sentence in terms of the integration of

information beIWeen clauses.

Interestingly, these results also speak to an issue not specifically addressed by this

study. Evidence from a number of studies (e.g. Brownell et al., 1986; Schneiderman &

Saddy, 1988; Ulatowska & Baker, 1976) has suggested that RBD individuals may be

impaired in their ability to revise initial interpretations. For examp1e, in Brownell et al.

(1986), it was found that RBD patients exhibited difficulty in revising initial inferences that

were based on misleading information once the informative information was encountered.

The authoTS suggested that such a fmding may be due to a difficulty on the part of RBD

patients ID reject initial interpretations. The present results, however, suggest that RBD

individuals are capable of rejecting and revising initial interpretations, at least with respect

to the semantic factor of implicit causality. In the present study, ifRBD patients ,ltad been

unable to reject the initial interpretation imputed by the bias of the verb, they should have

made considerably more errors on ambiguous verb inconsistent than verb consistent

sentences. In facl, this was not the case and their error rate for these sentences was

comparable to that ofNBD controls (15% vs. 12%, respectively).
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To summarize, the results of this study cOlTOborate the finding that the propeny of

verbs tenned irnplicit causality is influential in pronoun resolution for both NBD controls

(Caramazza et al., 1977) and LBD individuals (Grober & Kellar, 1981). Additionally, the

results extend t1ùs finding and demonstrate that this property of verbs also influences the

resolution of pronouns by RBD individuals. Furthennore, irnponant to the question of the

ability of brain damaged individuals to use contextual information, these results suggest

that both LBD and RBD individuals are capable of using contextual information, in terms

of the integration of infonnation between clauses, in the successful resolution of pronouns.
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Chapter 9: Experiment 2

Experiment 1was successful in demonstrating that RBD patients can use contextual

infonnation at the level of the single sentence -- in tenns of the integration of infonnation

between clauses. The next logical step was te detennine whether or not RBD individuals

could use contextual infonnation at the level of a minimal discourse (Le. !Wo sentences) as

weil. Based on the results of Pilot Studies 2a and 2b, it is clear that contextual infonnation,

at the level ofa minimal discourse, does influence pronoun resolution. Having established

this phenomenon empirically in normal non brain-damaged individuals (including older

adults), therefore, it was of interest to detennine whether or not brain-damaged, and in

particular right brain-damaged individuals, would exhibit the same pattern. The primary

purpose of Experiment 2, therefore, was te exantine the use ofcontextual infonnation by

RBD patients in resolving pronouns, and, importantly, in contrast to Experiment 1, to

address the abilities of RBD patients to use contextual infonnation across sentence

boundaries. As in Experiment 1, the study was extended to a group of LBD patients and a

group of non brain-damaged controls.

It was hypothesized that both the NBD controls and the LBD group would show an

effect of context reflected in faster reaction limes te detennine the referent of an ambiguous

pronoun for sentences preceded by a supportive context as compared te sentences not

preceded by any context. The hypothesis for the NBD group was based on the results of

Pilot slUdies 2a and 2b. The hypothesis for the LBD groups was based on the mounting

evidence (e.g.Cannito et al., 1986; Friederici, 1983; Gennani & Pierce, 1992; Hough et

al., 1989; Pierce & Beekman, 1985; Pierce & DeStefano, 1987; Pierce & Wagner, 1985;

Waller and Darley, 1978) that suggests that LBD patients use preceding linguistic

infonnation to a considerable degree to aid in language processing.

In contrast, based on the prevailing view that a difficulty in using contextual

infonnation rnay be the underlying deficit for the discourse level impairments exhibited by
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RBD patients (Cook, 1989a; Gardner et al., 1983; Wapner et al., 1981), RBD individuals

were not expected to show an effect of context. It was hypothesized that reaction times to

sentences preceded by a supportive linguistic context would not be significantly faster than

to those not preceded by a context.

AlI groups were expected to exhibit an effect of implicit causality on pronoun

resolution, and thereby replicate the results of Experiment 1. As weil, in line with the

findings of Pilot Studies 2a and 2b, context was not expected to modulate the influence of

the implicit causality of the verbs for any of the groups tested.

Method

Subjects. The same subjects as those tested in Experiment 1 participated in this

study, with the exception ofLBD subject E.S. and RBD subjects F.A. and D.T. For both

E.S. and F.A. the task was judged to be too difficult due to concentration difficulties. D.T.

died before the study could be completed18. Ali of the individuals comprising the NBD

control group in Experiment 1 participated in this study as weil.

Materials. Apparatus and procedure. The materials and apparatus used in this

experiment were identical to those used in Pilot Study 2a19. Il should he noted that the VC

and VI sentences used were, in fact, the same as those used in Experimentl20. The

procedure used was also identical to that used in Pilot Study 2a with Iwo exceptions. First,

as in Experiment l, a preliminary task was presented to subjects prior to the experimental

task in oroer to familiarize the subjects with the response procedure21 . Once aguin it was

also used to ensure that the subjects were capable of associating a particular bulton on the

response box with a particular position. The format of the preliminary task reflected that of

the experimental task. First a string of X's appeared on the screen. Subjects were

instructed to press a designated bulton to erase the string from the sereen. Once this was

done an "X" and an "0" (or vice versa), appeared side by side, in the center of the

computer sereen. As in the preliminary task of Experiment l, subjects were simply

required to respond according to where the "0" was on the sereen. Two adjacent buttons,
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other than the one used to erase the string of X's from the screen, were used for this

response. If the "0" was on the left, they were inslructed to press the left bunon of the

designated pair; if it was on the right, subjects were inslructed to press the right button.

Reaction time and accuracy were recorded by the computer. Ali of the subjects included in

the analyses were found to perform at a level of at least 95% accuracy on this task. Ali

responses were made with a finger of the right hand for the controls, or of the least

impaired hand for the patients22.

The second exception to the procedure used in Pilot Study 2a was the use of

demonstration stimuli on the computer during the inslructional phase of the task. As in

Experiment l, these examples were referred to when the examiner was issuing the

inslructions23•

Results

The experiment used a mixed design with one between groups factor and two

within groups factors. The between groups factor was Group and it had three levels -­

RBD, LBD and NBD. The two within groups factors were Context, with two levels -­

context consistent (CC) and no context (NC) and Verb Consistency, alse with two levels-­

verb consistent (VC) and verb inconsistent (Vl).

As in Pilot Study 2a, filler sentences were included in the srimuli; however, only

responses to the experimental sentences were analyzed. Also, as in Experiment 1, an

analysis was performed which excluded the data to sentences that contained verbs to which

subjects responded incorrectly on the verb test Effects that emerged as significant by both

subjects and items were the same for both sets of analyses; therefore, only the results based

on the complete data set are reported.

The number ofextreme reaction rime values replaced in the present experiment

was approximately the same across conditions and groups, ranging from 0.4 - 1.3%, 0 ­

1.4%, and 0 - 2% for the RBD, LBD, and NBD groups, respectively. As weil, the

number of mechanical errors and responses rimed out accounted for only 3%, 4%, and
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0.7% of the total number of possible responses for the RBD, LBD, and NBD groups,

respectively.

It should be noted that the data from LBD subject S.C. were excluded from the

analyses as a result of his poor performance Cl2/20) on the preliminary task. As well,

based on the analysis of the accuracy data (reponed below), RBD subjects J.S. and G.G.

were once again found to have pressed the same button in response to all of the stimuli

(with one exception for J.S.). As such, their data were also excluded from the analyses

reponed for this experiment. Once again, in order to remain consistent, the data for the

matched controls of the RBD subjects that were excluded from the analyses -- namely,

G.C., Gw.B., J.C., and J.R. -- were also excluded.

Figure 9.1 shows subjectr' mean reaclion limes to verb consistent and verb

inconsistent sentences under the two context conditions for all three groups. Analysis of

the data by both subjects and items revealed a significant main effect of Group [El(2,37) =

9.58, J).<O.OOI; li(2,136) = 333.58, J).<O.OOI; mjn F'(2,39) = 9.31, J).<O.Oll. Pairwise

comparisons of the means using Newman-Keuls' procedure indicated thatreaction limes by

the NBD group (mean = 5278 ms) were significantly faster than those by both the LBD

(mean = 9393 ms) and RBD (mean = 7670 ms) groups, who were not significantly

different from each other, by both subjects and items ~=O.OI). Significant main effects

were also found for Context [El(I,37) =37.52, J).<O.OOI; liCl,68) = 53.91, J).<O.OOI; min

ECl,84) = 22.12, J).<o.Oll, with reaclion limes faster to CC than NC sentences, and Verb

Consistency [El(I,37) = 62.39, J).<o.OOI; li(l,68) = 7.57, J).<o.01; mjn F'(l,83) = 6.75,

J).<O.05l, with slower reaclion limes to VI than VC sentences. No interactions were

significant by both subjects and items.

Given that the baseline reaction times (Le. reaclion limes to NC sentences) were

considerably longer for the brain damaged groups compared to the NBD group, it was felt

that the analysis reponed above, based on absolute differences belWeen NC and CC

sentences, may not have adequately measured the effeet of contex!. Therefore, it was
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important to detennine whether context effects would also emerge for each group when

individual base1ine reaclion limes were taken into account. Thus, an analysis was

conducted on the differences between the mean reaclion times to NC and CC sentences

relative ta the mean reaction limes to NC sentences [i.e. (NC-CC)/NC] for each 1evel of

Verb Consistency, per subject. These new values, which represented the percentage

decrease in reaction time to CC compared to NC sentences, were submitted to an analysis

of variance with one between groups factor -- Group, with three levels -- LBD, RBD and

NBD; and one within groups factor -- Verb Consistency, with two levels -- VC and VI.

The analysis revealed a significant main effect of Verb Consistency [El(l,37) = 4.1,

12=0.05], with a 1arger relative difference between mean reaction times to NC and CC

sentences found for VI compared to VC sentences. Importantly, there was no effect of

Group suggesting that the relative size of difference between mean reaclion times to NC

and CC sentences was consistent across the three groups.

Figure 9.2 represents the mean percentage decrease in reaction limes to CC

compared ta NC sentences for the individual members of each group. A positive value

indicates that responses were faster to CC than NC sentences and a negative value indicates

the reverse. It is obvious from this figure that the majority of subjects from each group

demonstrated a pattern of response congruent with an effect of context. In fact, ail

members from bèlll'l the LBD and NBD groups responded faster to CC than NC sentences

for at 1east one level ofVerb Consistency and most (LBD 8110; NBD 13/15) for both levels

of Verb Consistency. On1y 2 RBD individuals (W.K. and J.R.) actually responded faster

to NC than CC sentences. The others ail responded faster ta CC than NC sentences for at

1east one 1eve1 ofVerb Consistency with the majority (9/13) responding faster for both

levels ofVerb Consistency.
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The accuracy dat,a are represented in Figure 9.3. A significant main effect of Group

[El(2.37) = 9.98, 12<0.001; 1:2(2,136) = 70.76, 12<0.001; mjn F'(2,48) = 8.75, 12<0.01]

was found. Pairwise Compa.;son of the means using Newman-Keuls' procedure revealed

that the LBD group (mean % errors = 27) made significantly more errors than both the

RBD (mean % errors = 12) and NBD (mean % errors = 6) groups, who were not

significantly different from each other, by both subjects and items (p=O.Ol). The main

effect of Verb Consistency was also found to be significant [El.(l,37) = 6.28, 12<0.05;

E2.(1,68) = 10.59,12<0.01], with more errors being made on VI than VC sentences. No

interactions were found to be significant by either subjects or items.

Djscussjon

With respect to the reaction time data, the resu1ts of this study corroborate the

findings of Pilot Studies 2a and 2b and provide further evidence for the notion that

contextual information is influential in the resolution of pronouns by NBD individuals.

Responses to sentences preceded by a supportive linguistic context were found to he

significantly faster than to those presented in isolation. Also consistent with the results of

Pilot Studies 2a and 2b was the fmding that context could not modulate the effect of implicit

causality in resolving pronouns. Reaction times to verb inconsistent sentences remained

slower than to verb consistent sentences regardless of the presence or absence of a

supportive preceding linguistic context

Most important to the interests of this investigation was the fmding that contextual

information was also used by both groups of brain-damaged individuals in the resolution of

the pronouns. Although, overall both brain-damaged groups responded more slowly than

the NBD group, both LBD and RBD groups showed the same pattern of response as that

of the NBD group. For both brain-damaged groups responses to sentences preceded by a

supportive linguistic context were faster than te those sentences presented in isolation.

Furthermore, analysis of the mean percentage decrease in reaction times te sentences

preceded by a supportive context compared to those viewed in isolation indicated that the
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relative advantage gained by the use of the contextual information was consistent across

groups. Additionally, inspection of individual response patterns aise indicated that the use

of context was a consistent pattern by the majority of individuals of ail three groups, thus

strengthening the Interpretation of the results. Aise congruent with the results of

Experiment 1 was the finding that bath the LBD and RBD groups showed an effect of

implicit causality reflected in faster reaction limes to verb consistent than verb inconsistent

sentences. Similar to the pattern observed for the NBD group, the effect of implicit

causality was unaffected by the presence or absence of a leading sentence, confll11ling the

notion that this property of verbs is not affected by contextual considerations.

With respect to the accuracy data, it is interesting to note that an effect of implicit

causality was aise demonstrated for ail groups, reflected in significantly more errors to verb

inconsistent than verb consistent sentences. Note that while this finding is consistent with

the those of Pilot Studies 2a and 2b, it is in contrast te the results of Experiment 1 in which

there was no effect of irnplicit causality based on the accuracy data. Perhaps the difference

between the two sets of data lies in the fact that in this experiment ail of the sentences were

ambiguous. Interesting aise was the finding that the factor Group did not interact with any

of the other factors. Thus, similar to the results of the reaction time data, although the

NBD group made significantly fewer errors than the LBD group (but not f~·~,~r than the

RBD group), the overall pattern of response by the brain-damaged groups .L'l<1 tl;~ NBD

control group was the same. Finally, it should be noted that there was no effect of context

with respect te the accuracy data. This finding is in contrast te the results of Pilot Study 2a

in which fewer errors were made te sentences preceded by a supporting context, but

consistent with thase of Pilot Study 2b. There is no obvious explanation for this

discrepancy. However, it is worth noting that it has often been felt that given the relatively

low error rates produced by NBD controls, and in this case by the RBD group as weil, the

interpretation of accuracy data should be made with caution.
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The overall pattern ofresponse exhibited by the LBD group was expected.

Certain1y, in consideration of their linguistic deficits, it was not surprising to find the LBD

group responded more slow1y and made more errors than the NBD group. In addition, as

noted earlier, based on the considerable evidence suggesting that LBD individuals use

preceding linguistic information to compensate for language processing difficu1ties

(Cannito et al., 1986; Friederici, 1983; Germani & Pierce, 1992; Hough et al., 1989;

Pierce & Beekman, 1985; Pierce & DeStefano, 1987; Pierce & Wagner, 1985; Waller and

Darley, 1978), the frnding that contextual information positively influenced their ability to

reso1ve pronouns was not surprising. Thus, the resu1ts of the present study support the

current view of the use of contextual information by LBD individuals in language

processing and extend il to include their use of contextual information in the resolution of

pronouns.

It shou1d be noted that there is sorne discrepancy between the results of the present

study and those ofChapman and Ulatowska (1989). Chapman and Ulatowska (1989)

found that aphasic individuals had more difficulty successfully reso1ving ambiguous

pronouns when the reso1ution of the pronoun depended upon the use of preceding

contextual cues as opposed to when the reso1ution cou1d be made based more on the use of

general world know1edge. There are three primary points to note with respect to this

apparent discrepancy. First, it may indeed be the case, as the results of Chapman and

Ulatowska (1989) suggest, that LBD individuals derive a greater benefit from contextual

information based on general world know1edge than from that which is more specificaI1y

linguistic. However, such a daim does not discount the possibility that LBD patients may

still benefit from the use of a preceding 1inguistic context as compared to no context at aIl,

as suggested by the resu1ts of the present study (at 1east in terms of the successful

reso1ution of pronouns).

The second point to note is that in Chapman and Ulatowska (1989), normal control

subjects also had more difficulty identifying the referents of pronouns based on the use of
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• preceding Iinguistic information as compared to instances when the use of general world

knowledge was more applicable. As pointed out earlier, Chapman and illatowska did not

include the data from both groups in the same analysis (perhaps because the ereor mtes for

the normals were quite low). However, it would have been interesting to determine

whether or not the difference between the use of general world knowledge versus

preceding contextual information was greater for the LBD patients than for normal controls.

Perhaps LBD individuals were not specifically impaired in their ability to use the linguistic

context in order to resolve pronouns when compared to normals.

A final point to note conceros the fact that in the present study successful resolution

of the pronoun did not depend upon the use of the preceding context. Rather, the

preceding linguistic context was merely supportive of the preferred referent. In contrast, in

Chapman and illatowska (1989), successful resolution of the pronoun required that the

preceding Iinguistic information be accumtely processed. Thus, it may be the case with

LBD patients that a supporting preceding linguistic context may be useful in processing

pronouns by setting up a discourse model by which to interpret the pronoun; however, it

may not be sufficient to disambiguate pronouns, without the benefit ofother "extra­

linguistic" cues (for example, general world knowledge). Clearly, such a proposal is only

speculative and needs to be further investigated.

The pattern of results exhibited by the RBD group was surprising. Although,

based on the results of Experiment l, it was not unexpected to again find an effect of

implicit causality, the finding ofa context effect in the resolution of the pronouns was

contrnry to expectations. Given the prevailing view in the litemture that the underlying

deficit for the observed discourse level impainnents exhibited by RBD patients relates to a

difficulty in using contextual information (e.g. Cook, 1989a; Gardner et al., 1983; Wapner

et al., 1981), there was no apparent reason to expect the RBD group to be influenced by the

information contained in the leading sentence in the resolution of the pronouns. However,

as just noted, contrnry to expectations, responses were faster to sentences preceded by a
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supportive linguistic context than ta those presented in isolation. Furthennore, there was

no significant difference between the RBD and NBD groups with respect ta accuracy in

assigning coreference -- thereby, suggesting comparable abilities in this area.

As was noted in the statement of the problem, wltile the proposal of a deficit in the

use ofcontextual infonnation by RBD individuals was appealing in tenns of explaining a

variety of seemingly unrelated discourse-Ievel deficits, it was important ta qualify the

nature of this deficit. The results of the present study suggest that, at least at the level of

minimal discourse and in the process of resolving pronouns, RBD patients are influenced

by contextual considerations. These results, therefore, extend those of Experiment 1 and

suggest that not only are RBD patients capable of integrating infonnation between clauses

in the successful resolution of pronouns, they are also able to integrate infonnation between

sentences. It is proposed that RBD individuals are similar to nonnals in using the

infonnation contained in the leading sentence to set up a discourse model by wltich ta

interpret subsequent utterances. Considerations as to possible reasons why RBD patients

demonstrated contextual effects in perfonning this task will be reserved for the general

discussion of this series of experiments.

To summarize, the results of this experiment were consistent with those of Pilot

Studies 2a and 2b and confinned the notion that contextual infonnation is influential in the

resolution of pronouns. Congruent with the current view of the beneficial use of context

by LBD patients in language processing was the finding that the supportive leading

sentence was also influential in the resolution of pronouns by the LBD individuals. Most

interesting to the purposes of this thesis, however, and in contrast to initial expectations,

was the finding that RBD individuals as weil derived benefit from the use of the

infonnation contained in the leading sentences in the coindexation of pronouns. Thus,

these results provide evidence ta suggest that RBD patients are able ta use relevant

infonnation that is specifically stated in the text in the resolution of pronouns, at least at the
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level of a minimal discourse. Experiment 3 was conducted in an attempt to further derme

the extent of the use of contextual information by RBD individuals.
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Chapter 10: Experiment 3

The results of Experiment 2 were important in establishing a sensitivity on the part

of right brain damaged individuals (as weIl as LBD individuals) to the contextual

infonnation specifically stated in a leading sentence to aid in the resolution of ambiguous

pronouns. The purpose of Experiment 3 was to further evaluate the ability of right brain­

damaged patients to use and integrate contextual infonnation from a discourse when

assigning referents to pronouns. However, in contrast to Experiment 2 in which the

contextual infonnation was only supportive of a particular referent (with the resolution of

the pronoun possible based solely on the infonnation contained in the second sentence),

successful resolution of the pronoun in the stimuli used in this experiment (i.e. those from

Hirst and BriIl, 1980) required that the contextual infonnation be used. Furthennore, in

this investigation, successful resolution of the pronoun depended upon the use of general

world knowledge to detennine a preferred referent based on pragmatic constraints. This is

in contrast to Experiment 2 in which the supportive infonnation was specifically stated in

the leading sentence and represented, in a sense, a restatement of the disambiguating

infonnation present in the second sentence. Thus, this investigation was aimed at

specifically evaluating the ability of RBD patients to use general world knowledge in

relation to discursive knowledge in order to assess the plausibility of situations and,

consequently, fmd the referent of an ambiguous pronoun. Once again, the investigation

was naturally extended to a group of LBD subjects and a group of non-brain damaged

controls.

Based on the results of Pilot Study 3 it was hypothesized that the NBD contrais

wo!~ld show a sensitivity to the pragmatic constraints provided in the leading sentence in

resolving the pronouns. Thus, reaction times to detennine the pronoun in sentences with a

pragmatically constrained preferred referent were expected to he faster than to sentences

with no preferred referent. As weIl. the preferred referent, as deterrnined by pragmatic

constraints, was expected to he chosen significantly more often than the non-preferred

145



•

•

referent The LBD group was also expected to exhibit the same pattern based, once again,

on the considerable evidence available suggesting that LBD patients use preceding linguistic

information to aid in language processing (e.g.Cannito et al., 1986; Friederici, 1983;

Germani & Pierce, 1992; Hough et al., 1989; Pierce & Beekman, 1985; Pierce &

DeStefano, 1987; Pierce & Wagner, 1985; Waller and Darley, 1978)

The expectatÎons concerning the RBD group were not so clear cut. Initial

predictions were based on the prevailing view that RBD patients have difficulty using

contextual information. On this view, it was expected that the RBD group would not he

sensitive to the pragrnatic constraints contained in the leading sentence and would, thus,

have considerable difficulty disarnbiguating the preferred referent based on this

information. However, upon consideration of the results of Experiment 2, in which RBD

patients were found to use the contextual information present in the leading sentence te

resolve the pronoun, there was a strong possibility that RBD patients would aise he able to

use the information contained in these leading sentences. However, in this experlment, in

order for the information in the leading sentence to be disambiguating, the reader must

successfully integrate the information between the two sentences and, more importantly,

assess the plausibility of the action in the second sentence with the situation depicted in the

first Success on this task, therefore, depended to a great extent on the ability to use

general world knowledge. Consequently, the possibility of a deficit on this task rernained.

If, however, a deficit was found, the results would he more indicative of an inability to use

contextual information in light of general world knowledge and not necessarily of an

absolute inability to use contextual information.

Metbod

Subjeets. The sarne subjects as those tested in Experiment 2, both brain darnaged

and non-brain darnaged, participated in this study.

Mererials. Apparatus and Procedure. The matcrlals, apparatus and procedureused

in this experiment were ail identical to those used in Pilot Study 3 with two minor
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• exceptions. First, it should be noted that, as in Experiments 1 and 2, ail responses were

made with a finger of the right hand for the controls, or of the least impaired hand for the

patients24. Second, demonstration stimuli were presented on the computer during the

instructional phase of the task. As in Experiments 1 and 2, these examples were referred to

when the examiner was issuing the instructions.

Results

This experiment was based on a mixed design with one between groups factor

(Group) and one within groups factor (Preferred Referent). The factor Group had three

levels -- right brain-damaged (RBD), left brain-damaged (LBD) and non brain-damaged

(NBD) controls. The factor Preferred Referent had five levels -- NPI-Strongly Preferred,

NPI-Likely Preferred, NP2-Strongly Preferred, NP2-Likely Preferred, and Neutra!.

The data were examined for extreme reaction time values, but none were found for

any of the groups. The number of mechanical errors and responses timed out accounted

for only 2.8% and 2.0% of the total number of possible responses for the RED and LBD

groups, respectively. There were no mechanical errors nor responses timed out for the

NBD group. It should be noted that the reaction time data for RED subject M.C. (and her

matched control A.B.) were excluded from the analysis because upon inspection of the

accuracy data (reported below), it became obvious that M.C. aImost always chose as the

preferred referent the noun phrase in the tirst position. As a result, there were no reaction

time data for items under conditions NP2-SP and NP2-LP. Data from these two subjects

was, however, included in the analysis of the accuracy data as M.C.'s pattern of response

was revealing in terms of strategy use (i.e. choosing the flfs! NP as the preferred referen!).

It is also of interest to note that in contrast to Experlments 1 and 2, the data from RED

subjects J.S. and G.G. (and their matched controls -- Gw.B. and J.C., respectively) were

included in these analyses. Interestingly, with this task, there was no strong tendency to

press only one response button. As weIl, the data from LBD subject S.C. were also

included in these analyses.
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Figure 10.1 shows subjects' mean reaction times to the various sentence types for

both groups. Analysis of the data by both subjects and items revealed a significant main

effect of Group [El(2,40) = 3.69, ~<O.OS; E2,(2,70) = 40.16, ~<O.OOl; mjn F'(2,48) =

3.38, ~<O.OSl. Pairwise comparisons of the means for this factor using Newman-Keuls'

procedure revealed that the LBD group responded more slowly (mean = 6026 ms) than the

NBD group (mean = 4078 ms), by both subjects and items C1!=O.OS). The mean reaction

time for the RBD group (4890 ms) was not significantly different from either of the other

two groups by both subjects and items. A significant main effect of Preferred Referent was

also found by subjects and marginally by items [El(4,l60) = 14.23, ~<o.OOl; E2,(4,3S) =

2.44, ~=O.06S1. It should be noted that given the small number of items per condition

(n=8) in this experiment, the power of the test using items as a random factor was

extremely reduced. Pairwise comparisons of the means under the condition of Preferred

Referent using the Newman-Keuls procedure revealed that responses to neutral sentences

were slower than re,~jlonses to all other sentence types C1!=O.Ol). As well, responses to

both NP2-SP and NP1-SP sentences were faster than to NP2-LP and NP1-LP C1!=O.OS).

The Group x Preferred Referent interaction was not significant by either subjects or items.

A representation of the data for individual members ofeach group is provided in

Figure 10.2. Mean reaction times to NP1-SP and NP1-LP sentences, for each subject,

were combined to forro one level of Preferred Referent- NP1. Similarly, mean reaction

limes to NP2-SP and NP2-LP sentences were combined to form a second level of

Preferred Referent - NP2. As in the analysis of the complete data set, extreme reaction time

values (those less than or greater than the condition mean ± 3 x standard deviation,

calculated per subject on correct responses only) were identified and replaced by that value.

The number replaced was small and accounted for only O.S % and 0.7% of all possible

responses for the RBD and NBD groups, respectively. No values for the LBD group were

replaced. The values depicted in Figure 10.2 represent the mean percentage decrease in

reaction limes to sentences with a preferred referent compared to neutral sentences. These
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Figure 10.1: Mean RT according to Preferred Referent
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• Figure 10.2: Mean % decrease in RT to Preferred Referent vs. Neutral sentences
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Figure 10.3: Mean % errors according to Preferred Rererent
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values were caIculated by taking the difference in mean reaction time to Neuttal and NPI

(or NP2) sentences and dividing by the mean reaction time to Neuttal sentences [i.e.

(Neuttal-NPl(or NP2)/Neuttal]. A positive value indicates a decrease in reaction times to

sentences with a preferred referent compared to neuttal sentences and a negative value

indicates the reverse. It is clear from Figure 10.2 that the majority of individuaIs from aIl

groups responded faster to sentences with a preferred referent than to those sentences with

no clearly preferred referent. Only one member of the RBD group (A.M.) and 2 members

of the LBD group (R.S. and H.F.) failed to show this pattern of response for either NPI or

NP2 sentences.

The accuracy data are represented in Figure 10.3. The only effect found to be

significant by both subjects and items was the main effect of Group [El(2,42) =3.60,

11<0.05; fl(2,56) = 8.33,11<0.001]. Pairwise comparlsons of the group means using the

Newman-Keuls procedure revealed that the LBD group (mean % errors =31) made

significantly more errors than the NBD group (mean % errors =18), by both subjects and

items C1l=O.05). The mean percentage of errors made by the RBD group (= 25) was not

significantly different from either of the other two groups by both subjects and items.

As in Pilot Study 3 and following the procedure used by Hirst and Brill (1980),

average response frequencies to preferred and non-preferred referents according to

preferred referent status were calculated and are presented in Table 10.1. This vaIue

represents, proportionally, the number of times a referent was chosen out of a possible 8

oppormnities, based on data from all subjects.

A chi-square analysis was perforrned on the raw scores to compare the frequency of

choice for the preferred referent versus the non-preferred referent according to associated

preferred referent status for each group separately· The following results were obtained.
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Table 10.1

Average respanse freQuenejes la preferre<l CP) and nan-preferred (NP) referenls

Bll.U lJm Mm.

Preferred Referent f 1:Œ f NP .e NP

NPl-SP 6.20 1.80 5.93 2.07 6.41 1.59
NPI-LP 5.91 2.09 5.30 2.70 6.65 1.35
NP2-SP 6.33 1.67 6.16 1.84 6.87 1.13
NP2-LP 5.80 2.20 4.74 3.26 6.35 1.65
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For the NBD group, the preferred referent was chosen significantly more often than the

non-preferred referent for all sentence types [NPI-SP: X2(I) = 49.44,11.<0.001; NPI-LP:

X2(1) =59.56, 11.<0.001; NP2-SP: X2(l) =70.62, 11.<0.001; NP2-LP: X2(l) =47.06,

11.<0.001]. Similarly, for the RBD group, the preferred referent was chosen significantly

more often than the non-preferred referent for aIl sentence types [NP1-SP: X2(l) =40.07,

11.<0.001; NPI-LP: X2(1) = 30.57, 11.<0.001; NP2-SP: X2(1) = 45.4, R<O.ool; NP2-LP:

K2(I) = 26.57, 12<0.001]. For the LBD group, the preferred referent was chosen

significantly more often for all sentence types [NP1-SP: X2(l) = 19.8,11.<0.001; NPI-LP:

X2(1) =9.12,11.<0.01; NP2-SP: X2(l) =25.4, 11.<0.001] except NP2-LP rX2(l) =2.98,

11.=0.08]. With respect to the neutral sentences, for which there was no preferred referent,

choice of referent was approximately equaIly distributed to the fmt and second positions

for bath the RBD [lst =4.4, 2nd =3.62] and LBD [lst =4.05, 2nd =3.95] groups. The

NBD group demonstrated a slight, and only marginally significant tendency to prefer the

referent in the fmt position [lst =4.65, 2nd =3.35; X2(l) =3.56,12=0.06].

The percentage of choice of the preferred referent averaged across ail sentence types

for the individual members of each group is presented in Table 10.2. It is interesting to

note that 10/17 RBD individuals chose the preferred referent at least 75% of the time, while

14/17 chose it greater than 65% of time. Only 1 member (M.C.) chose the preferred

referent less than 50% of the time. These individual performances are comparable ta those

of the NBD group where 15/17 chose the preferred referent at least 75% of the rime and 1

member (A.B.) aetuaIly chose the preferred referent less than 50% of the time. Not

surprisingly, values for the members of the LBD group are somewhat reduced in

comparison ta the RBD and NBD groups. While the preferred referent was chosen at least

75% of the time by 5/11 members and greater than 65% of the time by 6/11 members, five

of the members chose the preferred referent less than 65% of the time.
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• Table 10.2

percentage chojce of preferred referent averaged across NP1 and NP2 sentences

RBl2 LJm Mm

B.A. 66 G.W. 88 Gw.B. 88

W.K. 66 J.W. 63 E.J. 66

lS. 69 R.S 75 F.U. 91

A.M. 59 lS. 56 C.G. 81

G.M. 81 B.C. 77 W.R. 91

C.S. 88 I.B. 77 D.E. 84

R.S. 77 D.I. 91 P.K. 81

S.Z. 12 H.P. 53 W.H. 94

V.C. 75 LG. 63 E.C. 88

A.B. 56 S.C. 70 TA 88

• D.H. 78 R.M. 50 D.G. 78

G.G. 81 lC. 88

M.C. 42 G.B. 97

M.K. 87 D.F. 75

T.C. 97 S.H. 81

lR. 94 M.Q. 84

D.G. 94 A.B. 44
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Discussjon

The results of this study suppon those of Pilot Study 3 and corroborate the fmding

by Hirst and Bri11 (1980) that contextual information is used to constrain pragmatic choices

of antecedents by NBD adults. When the preferred referent was chosen, reaction times to

those sentences which biased a particular referent based on general world knowledge were

faster than to sentences for which there was no preferred referenl Once again, more

interesting to the purposes of this study, was the finding that bath brain-damaged groups

were also sensitive to bias imputed by the pragmatic information contained in the leading

sentence. Thus, although NBD individuals were found to respond faster than LBD patients

(although not significantly faster than RBD patients), both brain-damaged groups exhibited

the normal pattern ofresponse by responding more quickly to sentences which biased a

preferred referenl The sttength of this effect is seen in the inspection of the individual data

which reveals that ooly 1RBD patient and 2 LBD patients failed to demonstrate this pattern

ofresponse for at least one sentence type (NP1 or NP2 preferred referent).

Based on the analysis of variance of the accuracy data, the only significant finding

was that LBD individuals made considerably more errors than NBD controls. Once again,

as in Experiments 1 and 2, there was no difference between the NBD and RBD groups in

terms of the successful resolution of the pronoun.

The analysis of the data corresponding to the frequency of choice of the preferred

referent was more informative with respect to the abilities of each group to choose the

preferred referent based on the pragrnatic constraints provided in the leading sentence. Ali

three groups were found to choose the preferred referent significantly more often than the

non-preferred referenl The only exception to this were subjects in the LBD group who

were not as sensitive to the information provided in sentences which only weakly favored

the second noun phrase as the preferred referenl Thus, although the LBD group showed a

sensitivity to the pragrnatic information contained in the leading sentence, it was not as

great as that exhibited by bath the NBD and RBD groups. This pattern ofperformance was
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• also reflected in the analysis of the individual data. While the 'l1lljority of members of bath

the RBD and NBD groups chose the preferred referent at lea.st 65% of the time (and most

of those at least 75% of the time), nearly half of the LBD subjects chose the preferred

referentless than 65% of the time.

The pattern of response exhibited by the LBD group was primarily as expected.

Once again, LBD patients were found to use the contextual information present in the

leading sentence to aid in the resolution of ambiguous pronouns. This fmding supports the

results of Experiment 2 and extends il to suggest that not only are LBD individuals

influenced by the presence of a supporting context (as in Experiment 2), they are able to

use the information in a preceding context to pragrnatically constrain antecedent choices

based on general world knowledge. It should be noted that the fmding of the use of

pragmatic constraints by LBD individuals in language processing is consistent with the

results of others (e.g. Caramazza & Zurif, 1976; Deloche & Seron, 1981; Heeschen, 1980;

Kudo, 1984) who have found improved sentence processing by LBD patients when

interpretation is constrained by the plausibility of the events depicted (for example, in

semantically constrained nonreversible sentences [The apple that the boy is eating is red]).

Returning to the results of the present study, it was not surprising to find, however, that

LBD individuals were still not as successful as NBD individuals in assigning coreference,

reflected in a greater overall error rate. The important point to emphasize, however, is that

as a group they did show sorne sensitivity to the pragrnatic information contained in the

leading sentence and mast were able to respond according to these constraints in

successfully resolving ambiguous pronouns with greater than chance accuracy.

The RBD group performed in accordance with the results of Experiment 2.

Contrary to initial expectations, but consistent with the findings of Experiment 2, the RBD

group demonstrated an effect of context sitnilar to that exhibited by the NBD and LBD

groups. They demonstrated a sensitivity ta the pragmatic information contained in the

leading sentence and evidenced an ability ta integrate the information between sentences in
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order te constrain the choice of a preferred anteeedent based on general world knowledge.

Thus, they responded faster to sentences in which there was a clearly preferred referent

than to those in which there was not a preferred referent; and, they chose the referent biased

by the information in the context (the preferred referent) significandy more often than the

non-preferred referent. As weil, unlike the LBD group, there was no significant difference

with respect to overall errer rates between the RBD and NBD group. Once again,

therefore, the RBD patients demonstrated an ability to assign coreference comparable to

NBD controls.

It is of interest to note that these findings somewhat contrast those of Brownell et

al. (1992), who found that RBD patients favored coindexation based on linguistic factors

irrespective of the plausibility of the resultant interpretation. Their results thus suggested a

reduced sensitivity to plausibiiity constraints imposed by the use of general world

knowledge. However, in the Brownell et al. (1992) study, the demands of the task were

considerably different from those of the task used in Experiment 3. Subjects were required

to judge the appropriateness of a response to a question set up by a previous discourse.

Pragmatic information was not involved in constraining the choice of an anteeedent.

Rather, the pragmatic information was involved in the determination of a response as

appropriate or "something else" (such as sarcastic or joking). Theresults of Brownell et al.

(1992), therefore, suggested that RBD patients relied to a greater extent than normals on the

use of prenouns in establishing the coherence of a discourse. Thus, when a pronoun was

present, they were not as successful as normals at judging an implausible response as

being, for example;sarcastic. Theresults_of BrownelLet al. (1992) are, therefore, more

suggestive of difficulty in using general world knowledge to override an interpretation that

was established based on linguistic factors, such as coherence as a function of coreference.

The results of the present experiment, however, suggest that RBD patients are not

completely insensitive ta pragmatic constraints, and are certainly capable of using such

information to assign coreference.
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Overall, the results of the present experiment cOITOborate the fmdings by Hirst and

Bri1l (1980) that contextual information is useful in constraining antecedent choices of

ambiguous pronouns by NBD adults. More interestingly, these results corroborate the

findings of Experiment 2 and demonstrate that both LBD and RBD individuals are also able

to use contextual infonnation in the resolution of pronouns. Thus. these results provide

further support for the view that RBD individuals are influenced by the use of contextual

infonnation at the level of a minimal discourse to resolve ambiguous pronouns.

Furthennore. the results of this study extend this view to suggest that not only are RBD

(and LBD) patients influenced by a supponive linguistic context, but also that they can

actively use contextual infonnation in light of general world knowledge te constrain

antecedent choices.
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Chapter 11: General discussion for Experiments 1, 2, and 3

Based on the cunent view that difficulties in the use of contextual information

underlie many of the discourse level deficits exhibited by RBD individuals, three

experiments were conducted with the goal of more clearly defining the nature of this

proposed impairment The three experiments sought to focus on the use of contextual

information at 10wer levels of processing than usually investigated with this population.

Thus, in Experiment l, the use of contextual information at the level of the single sentence,

through the integration of information between clauses, was investigated. Experiments 2

and 3 focused on the use of contextual infonnation across the sentence boundary, at the

level of a minimal discourse (i.e. two sentences). In ail three exp~riments the resolution of

pronouns was used as the linguistic vehicle by which to investigate the ability of RBD

individuals to use context. This linguistic process was chosen as the target of the

investigation for two main reasons. First, given its important role in discourse processing

in terms of promoting cohesion and coherence, and the view that RBD individuals have ..

difficulty in many areas of discourse pr.ocessing, the ability te resolve pronouns by RBD

patients seemed a natura! candidate for study. Second, it was thought that pronoun

resolution by RBD individuals would he an interesting area of study because the process of

resolving pronouns has heen shown te he influenced by both linguistic and contextual

factors. The investigation was natural1y extended to a group of LBD individuals and a

group of NBD controIs.

The NBD group performed as expected. In Experiment 1 they evidenced an effect

of irnplicit causality in terms of responding more slowly te sentences that established an

intetpretation that was inconsistent rather than consistent with a verb's natura! bias, even

when the pronoun was unambiguous based on gender cues. Thus, these results provided

more evidence for the robustness of the effect of implicit causality and supported the view

that contextual information following a pronoun is influential in ultimately determining
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• coreference. The results for the NBD subjeclS in bath ExperimenlS 2 and 3 were consistent

with the fUldings of the Pilot Studies 2a, 2b and 3. In Experiment 2, the reso1ution of

pronouns in sentences preceded by a 1eading sentence was faster than to those sentences

presented in isolation. In addition, it was found that the information contained in the

leading sentence was not capable of modulating the effect of the implicit causality of the

verb. Once again, therefore, these results were consistent with a modular view of language

(Fodor, 1983; Forster, 1979), in which context exerts ilS inHuence, following initial first­

pass processing. As weil, these results supported the notion of the contextual

impenetrability ofverbs (Shapiro et al., 1987; 1989). Recall that Shapiro et al. (1987;

1989) found evidence to suggest that during sentence processing all of the potential

argument structures associated with a verb are activated, regardless of the biasing

information contained in the preceding contexL The results of Pilot Studies 2a and 2b and

Experiment 2 were consistent with the view that the processing of verbs is resistant to

contextual forces by demonstrating that the property ofverbs termed implicit causality, is

also not modulated by contextual factors. The resullS of Experiment 3 replicated the

findings of Hirst and Brill (1980) and Pilot Study 3 in demonstrating that the resolution of

pronouns is subject to pragmatic constraints based on general world knowledge.

The pattern of performance exhibited by the LBD group was also primarily as

expected. In Experiment l, the LBD group demonstrated a sensitivity to the implicit

causality of verbs as evidenced by slower reaction times to verb inconsistent than verb

consistent sentences, corroborating the results of Grober and Kellar (1981) who also found

that a sensitivity to this property of verbs was preserved in LBD individuals. The results of

Grober and Kellar (1981), however, also suggested that LBD patients may have difficulty

integrating information between clauses, reflected in close to chance responding to

ambiguous verb inconsistent sentences. In contrast to this finding, the results of

Experiment 1 suggested that LBD individuals can, in fact, integrate information between

clauses in order to resolve pronouns, albeit not as successfully as NBD individuals.
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The results of both Experirnents 2 and 3, in which LBD individuals demonstmted

an effect of context simi1ar to the NBD group, were expected and consistent with the

overwhe1ming evidence supporting the view that LBD individuals use contextual

infonnation to he1p compensate for language processing difficuities (e.g.Cannito et al.,

1986; Friederici, 1983; Germani & Pierce, 1992; Hough et al., 1989; Pierce & Beekman,

1985; Pierce & DeStefano, 1987; Pierce & Wagner, 1985; Waller and Darley, 1978).

These results extended that view to include the use ofcontextual infonnation in the

resolution of ambiguous pronouns. Moreover, the resuits of Experiment 3 suggested that

LBD patients could actively use contextual infonnation to pragmatically constrain

antecedent choices.

The pattern of performance exhibited by the RBD group was the least expected and

certain1y the most interesting for the prirnary purpose of this thesis. The most striking

finding, which was consistent across the three experiments, and demonstrated by the

majority of individual patients, was that the RBD group was as successful as the NBD

control group in using contextual infonnation to reso1ve pronouns. This finding was true

both at the level of the single sentence, which focused on the integration of information

hetween clauses and at the 1evel of a minimal discourse (i.e. two sentences). Thus, in

Experirnent 1, the RBD group was similar to both the NBD and LBD groups in

dc.monstrating an effect of implicit causality in terms of faster reaction times to verb

consistent than verb inconsistent sentences for both ambiguous and unambiguous

sentences. The preservation ofa sensitivity to this property was not entirely unexpected

given that for the most part syntactic and semantic abilities are preserved in RBD patients.

However, with respect to the RBD group, it was important to demonstrate this effect in

terms of reaction times. It was argued that in order to respond to the inconsistency of the

interpretation provided by the subordinate clause of the sentence to the verb's natura! bias,

in terms of a slower reaction time but subsequent ability to successfully resolve the

pronoun, integration of the infonnation hetween the clauses must he made. Therefore, the
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demonstration of an effect of implicit causality based on the reaction time ci~ta provided

strong evidence for the notion that RBD patients are able to use contextual information at

the level of the single sentence, in terms of the integration of information between clauses.

This was an important finding, given the goal of defining a proposed impairment in the use

ofcontextual information in terms of different levels of language. Another interesting

finding that emerged from the results of this experiment concemed the daim that RBD

individuals have difficulty revising initial interpretations (e.g. Brownell et al., 1986;

Schneiderman & Saddy, 1988; Ulatowska & Baker, 1976). In facto the results ofthis

experiment suggested otherwise, at least with respect to the factor of implicit causality. It

was argued that in order to successfully resolve the pronouns in the verb inconsistent

sentences, the initially preferred referent, as determined by the bias imputed by the verb,

must have been discarded in favor of the one which best fit semantically with the

interpretation set up by the final clause of the sentence.

Experiments 2 and 3 addressed the use of contextual information by RBD

individuals across sentence boundaries. Contrary to initial predictions, the RBD group was

found to use the contextual information in a manner similar to normals in order to resolve

the pronouns. In Experiment 2, the supportive linguistic context resulted in faster reaction

times to determine preferred referents. These results suggested that the RBD patients were

using the information contained in the leading sentence to set up a discourse model by

which to interpret subsequent pronouns. It was also of interest to find that not only did the

RBD patients demonstrate a sensitivity to the preceding contextual information in terms of

reaction times, they were as successful as the NBD controls in resolving the pronouns.

The task demands of Experiment 3, in terms of the influence of contextual

information were slightly different than those of Experiment 2. In Experiment 3, the use of

the preceding linguistic context was mandatory for the successful resolution of the

pronoun. Moreover, while in Experiment 2, the relevant contextual information was

specifically stated in the leading sentence and was, for the most part, a restatement of the
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disambiguating infonnation in the pronominal sentence, the successful use of the contextual

information in Experiment 3 required the use of general word knowledge. In spite of these

different demands, RBD patients once again evidenced a strong effect of context. Their

pattern of performance was virtually indistinguishable from that of NBD controls. These

results suggested that not only are RBD patients influenced by contextual infonnation in

terms of supporting preferred referents (Experiment 2), they are capable of invoking its use

to constrain pragmatically deterrnined preferred referents. Thus, RBD patients

demonstrated the normal pattern of response in reacting to the pragmatic constraints derived

by integrating the information contained in the leading sentence with that contained in the

pronominal sentence and interpreting this in light of general world knowledge. It is

interesting to note that the results of Experiment 3 may be interpreted as counter-evidence to

the proposai by Gardner et al. (1983) and Wapneret al. (1981) that some of the narrative

deficits exlùbited by RBD patients relate to difficulty in using their "plausibility metrlc".

Gardner et al. (1983) and Wapner et al. (1981) have suggested that RBD patients are

impaired in their assessment of the plausibility ofcertain events relative to information

contained in the whole narrative. The results of Experiment 3 of the present investigation,

however, demonstrated that RBD patients were, in fac!, capable of making (non-oven)

plausibility judgments, at least at the level of a minimal discourse. Therefore, it appears

that the suggestion of an overall deficit in the ability of RBD individuals to assess the

plausibility ofevents is simply incorrect.

To summarize, the results of Experiments l, 2, and 3 provided strong evidence to

suggest that RBD patients are sensitive to the influence ofcontextual infonnation in

resolving pronouns at the level of the single sentence, in terms of the integration of

information between clauses, and at the level ofa minimal discourse. An obvious question

that emerges is why did these results obtain. Given the considerable evidence, based on

investigations of a number ofdifferent discourse level phenomena, that has suggested that

RBD patients have difficulty integrating contextual information in the processing of
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language (e.g. Gardner et al., 1983; Schneidennan et al., 1992; Wapner et al., 1981;

Weylman et al., 1989), there was no apparent reason to expect that they would benefit from

the use of a preceding Iinguistic context in the resolution of ambiguous pronouns.

One possible explanation to account for th.'\ discrepancy in results between the

present investigation and those of studies that are suggestive of an impairment in the use of

contextual information by RBD patients relates to the variability among patients tested.

Certainly, it is possible that there exists a subset ofRBD individuals who have difficulty

using contextual information and that the patients of the present investigation simply did not

represent this particular subset. A potential factor that might help to discriminate hetween

such individuals concerns the severity of the brain damage. Unfonunately, it is not

possible to directly compare the severity of the patients tested in the present investigation

with those of other studies. In the present study, a formai measure of cognitive abilities of

the subjects in each group was not coIlected, and this is also true of many other studies.

However, it should be noted that the subjects of the present investigation were likely quite

high functioning, as necessitated by the demands of the task. On the other hand, it can also

he argued that this is likely the case for subjects in other studies as weIl, since the tasks are

often quite challenging linguistically. Nonetheless, to the extent that there is variability

among individual RBD patients with respect to severity of brain damage and accompanying

cognitive deficits, it is possible that impaired use of contextual information by sorne RBD

patients may be a function of impaired cognitive skills. In fact, the possibility of cognitive

deficits accounting for impaired language processing by RBD patients is not novel and was

proposed by Archibald and Wepman (1968) to account for the linguistic deficits they

identified in sorne of their RBD patients. Thus, the finding in the present investigation of

the ability of RBD individuals to use contextual information in the processing of ambiguous

pronouns rnay be refleetive ofonly mild to moderate brain-damage and relatively intact

general cognitive abilities.
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On the other hand, it should be noted that this explanation is not completely

satisfactory when one considers the results of the individual analyses for ail three

experiments of the present investigation. The size of the RBD group used in this

investigation was relatively large. As weB, the group was representative of a number of

different lesion sites. Given the size of the group and the varying lesion sites, il may be

argued that there existed a certain amount of natura! variability among the RBD patients

tested. In fact, it was this expectation that prompted the investigation of individual patient

response patterns. However, irrespective of this variability, one of the most striking

findings of this investigation was the consistency ofresponse patterns across individual

patients. As previously noted, the fmding of a pattern ofresponse ref1ective of the use of

contextual information was characteristic of the rnajority of RBD individuals tested. In

addition, it was interesting to fmd upon closer inspection of the data, that of the RBD

patients who failed to show a pattern of response suggestive of the use ofcontextual

information in any of the three experiments, only one (A.M.) was found to exhibit this

pattern of response in more than one experiment Moreover, she failed to show the pattern

of response in Experiments 1 and 3, suggesting that her problem was not necessarily

related to specific difficulty in using contextual information across sentences (as

Experiment 1 tested the ability to use contextual information at the level of the single

sentence). Thus, while one can certainly not discount the possibility that the discrepancy

between the results of this investigation and those of studies that have found deficits in the

use ofcontextual information by RBD patients is a function of patient variability, it does

not appear to be the rnost satisfactory explanation of the present results.

Another possible explanation to account for the finding of context effects by RBD

individuals in the present investigation is found in consideration of sorne recent evidence.

As was discussed in the statement of the problem, while the suggestion ofa deficit at the

level of contextual integration was appealing in terms ofexplaining a number of seemingly

varied discourse level deficits exhibited by RBD individuals (e.g. processing of humor,
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indirect speech acts, non-literal1anguage, etc.), direct tests of this hypothesis were 1acking.

ln fac!, a few studies that specifical1y rnanipulated the factor of context (Tompkins, ! 990;

Tompkins, 1991; Tompkins & Flowers, 1987) did find evidence to suggest that RBD

individuals can use contextual infonnation, subject to certain factors. These factors, clear1y

detailed by Tompkins and her colleagues, appear relevant to the interpretation of the results

of the present investigation.

A recurrent theme in many of Tompkins' papers (Tompkins, 1990; Tompkins,

1991; Tompkins et al., 1992; Tompkins & Flowers, 1987) concems the distinction

belWeen "automatic" and "effortful" processing. She notes (based on the work of Hasher

and zacks (1979) and Posner and Snyder (1975), among others) that automatic processing

is not subject to an individual's intentions nor, importantly, is it thought to be a function of

anentional constraints. Thus, autornatic processing is thought to proceed relatively frecly at

a less conscious level of cognition. In contrast, it is believed that effortfu1 processing is

guided by intentions and proceeds at a much more conscious level. Tompkins (1990;

Tompkins et al., 1992; Tompkins and Flowers, 1987) has argued that many of the tasks

used in studies which have identified a problem in the use of contextual information by

RBD individuals have necessitated effortful processing. She highlights, for instance, story

retelling tasks and the inferencing of morals as in Wapner et al. (1981) as examp1es of tasks

requiring effortful processing. Indeed, many other such tasks come to mind upon

consideration of the liteT:lture. For instance, consider the effortful processing requirel.: to

impose the use of contextual infonnation derived from a theme sening sentence on the

arrangement of sentences into coherent stories such as in Schneiderrnan et al. (1992).

Similarly, the choice of congruent punch-lines to jokes (e.g. Brownell et al., 1983;

Wapner et al.• 1981) or appropriate continuations of preceding paragraphs favoring a literal

or indirect interpretation of a request (Weylman et at., 1989) seemingly require a more

conscious manipulation of relevant infonnation.
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Tompkins (1990) has further proposed that reduced abilities to engage in more

effortful processing by RBD individuals may be a function of impaired attentional

capacities. She cites evidence of the relationship between the right hemisphere and

"attentional arousal" (e.g. Coslett, Bowers, & Heilman, 1987) and suggests that perhaps

RBD individuals are more vulnerable to reduced attentional states. She argues, therefore.

that a reduction in attentional resources makes effortful processing, involving strategy

development for the completion of tasks, difficult The difficulty entails not having enough

resources to.share with both the act of engaging in the task and the generation of efticient

strategies to complete the task. With respect to difficulty in the use of contextual

information, Tompkins (1990) has proposed, based on the view ofCraik and Byrd (1982),

that effective conscious encoding of specifically relevant information may be impaired due

to a reduced attentional state in RBD individuals; however, generalities of meaning may be

adequately encoded. Thus, she states, "Inaccurate Inferences or failure to integrate all

sources of information to resolve indeterminacies of meaning (Burgess & Simpson, 1988)

may reflect the products of impoverished encoding, and/or may occur because insufficient

resources are available to operate on encoded information" (p. 315).

Tompkins and ber colleagues have tested the distinction between automatic and

effortful processing and its effect on the processing oflanguage by RBD individuals with

interesting results. Tompkins (1990), for example, has demonstrated that, contrary to the

prevailing view that RBD patients are impaired in their knowledge of metaphoric language,

this knowledge appears to be intact when elicited through the use of more automatic

processing. In a priming experiment using an auditory lexical decision task that favored

automatic processing (through, among other things, the use of a short interval between the

prime and the target) it was found that reaction times to target words that were preceded by

primes related to the metaphorical meaning of a target were shorter than to target words

preceded by a neutrai prime. This pattern of response was similar to that exhibited by the

normal controls. Similarly, Tompkins et al. (1992) found that knowledge of idiomatic
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expressions was intact in RBD individuals when the knowledge of such expressions was

tapped through the use of a word-monitoring task (a task that presumably favors automatic

processing). In contras!, when RBD patients were required to provide the definition of an

idiom (a more effortful task), theyevidenced considerably more difficulty than did normals

and, consequently, reflected the more prevalent view that RBD individuals are impaired in

their processing of idiomatic expressions.

As an aside, il is interesting to note that the results of Tompkins and her colleagues

(Tompkins, 1990; Tompkins et al., 1992) may also be viewed in terms of the distinction

between on-line versus off-line tasks. In fac!, Tompkins (1992) actually makes this

distinction. To the extent that on-line tasks reflect initial, tirst pass-processing and, hence,

are thought to proceed relatively involuntarily (FOOor, 1983) and that off-line tasks favor

second-pass processing which is believed to be more strategic, the association ofon-line

tasks with automatic processing and off-line tasks with more effortful processing is easily

made. However, the question becomes whether or not there is a direct one-to-one mapping

ofon-line tasks with automatic processing and off-line task with effortful processing; or

instead, for example, can sorne off-line tasks entail more automatic processing? Although

there is no empirically obvious answer to this question, as will be seen in the discussion of

the resu1ts of the present investigation, there is reason to believe that the mapping ofon-line

tasks with automatic processing and off-line tasks with effortful processing, is not

necessarily mutuallyexclusive. It will be argued that certain aspects of language

processing (e.g. pronoun resolution) are naturally more automatic, regardless of the task

used to investigate the processing involved. To this end, therefore, it is believed that the

explanation of language processing difficu1ties exhibited by RBD patients in terms of the

distinction between automatic and effortful processing is preferable to that based on the

distinction between on-line versus off-line tasks.

Retuming to the argument that sorne apparent language difficu1ties exhibited by

RBD patients rnay be a function of effortfu1 processing, it is interesting to find that sorne
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studies (Glosser & Goodglass, 1991; Joanette et al., 1988) investigating lexical-semantics

in RBD individuals have also invoked the notion of automatic versus "controlled" or

effonful processing in the explanation of their results. Jeanette et al. (1988), for example,

investigated the lime course of word-naming by RBD patients. They found that RBD

individuals did not differ from normal controls, in terms of the number of items named, in

the fust 30 seconds of the naming period. After this period, however, RBD patients were

found to produce significantly fewer items than the normals. The authors suggested, in

accordance with the view by Rosen (1980, cited in Joanette et al., 1988» that the processes

involved in a word-naming task are different at the beginning of the task than later on, that

the high production of words in the fust 30 seconds probably reflected an automatic period

oflexical access. Reduced production after the initial period of autematic processing, on

the other hand, was likely a reflection of a reduced ability to effectively organize retrieval

strategies for more lexical items -- obviously a more effortful processing requirement.

Along a similar line ofreasoning, Glosser and Goodglass (1991) have proposed that the

idiosyncratic word associations produced by sorne RBD individuals in a word association

task reflect a disruption in "controlled" processing. They found that although RBD

individuals were able to successfu1ly produce word associations that were sitnilar to those

produced by normals, there we~ instances when their responses were odd and,
idiosyncratic (e.g. D.$sociating "snake" with "memory"). The authors noted that during the

instances when idiosyncratic word associations emerged, response times were increased.

They thus reasoned that idiosyncratic responses come about from a fallure to initially

associate a word of high frequency to the target word. This resu1ts, consequently, in the

initiation of a more effortful search. The authors proposed, therefore, that it is in the

effonful search for an associate that RBD patients are impaired.

To summarize, there is some recent evidence te suggest that the distinction between

automatic and effortful processing is a useful one to make when considering various

language deficits exhibited by RBD patients. The emerging view is that right brain damage
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may result in reduced processing resources and may consequently impair the ability to

engage effectively in effortful processing whi!e automatic processing remains relatively

intact. There are two main points to note with respect to this claim. First, it is important to

emphasize that this daim does not necessarily imply that effortful processing is the

exclusive domain of the right hemisphere. In fact, it has recently been proposed that sorne

language deficits exhibited by LBD individuals may aIso be a function ofreduced

processing resources (McNei! & Kimelman, 1986; McNei!, Odell, & Tseng, 1991). The

results of Tyler (1985) may be viewed as supporting such a view. She found that an

agrammatic patient demonstrated a sensitivity to verb subcategorization restrictions in a

word-monitoring task, reflected in increased reaction limes to sentences which violated

these restrictions (e.g. monitoring for the word "guitar" in "The young man slept the

guitar"). However, the same patient exhibited a reduced ability, as compared to nonnals,

to explicitly judge whether or not a sentence such as that presented in the example above

was anomalous. One might propose, therefore, that the discrepancy in abilities between the

two tasks can be explained in tenns of different processing demands. Thus, while the

patient demonstrated knowledge of subcategorization restrictions at a relatively unconscious

level of processing (as in the word-monitoring task), he had difficulty in actively using this

knowledge in the more effortful task ofjudging sentence acceptability.

Returning to the proposal that right brain damage also affects the ability of an

individual to engage in effortful processing, it appears, therefore, that a key distinction

concems the level of language at which deficits related to effortful processing appear as a

function of left or right brain-damage. Given the typicallanguage profiles of left and right

brain·damaged individuals, it seems obvious that different levels of language are selectively

vulnerable to increased processing demands as a function of left versus right brain damage.

This brings us to the second point which is that, with respect to rigilt brain-damage,

evidence suggests that reduced processing resources and concomitant difficulties in

effortful processing, exert their influence at higher levels of language processing -- more
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specifically, at the level of discourse (although the results of Joanette et al. (1988) and

Glosser and Goodglass (1991) also suggest sorne influence at the level of semantics).

Thus, some apparent linguistic deficits associated with difficulty in using contextual

information (such as difficulty in the interpretation of indirect speech acts, or in arranging

sentences into coherent stories) evidenced by RED individuals rnay in fact he more of a

reflection of impaired processing related to task demands, rather than absolute deficits in

the ability to use contextual information.

With respect to the results of the present investigation, an interesting explanation

conceming why RED patients evidenced an ability to use contextual information surfaces in

relation to the distinction hetween automatic and effortful processing. 1t can he argued that

the use of contextual information in the completion of the tasks used in this study was a

function of more autornatic processing. Granted, one cannot propose that the task

requirements, themselves, of explicitly assigning the referent of a pronoun, were automatic

in the sense of heing "on-line" and, thus, a reflection of initial first-pass processing.

However, it may he argued that the process of determining coreference is a natural,

"autornatic" language process in some sense. With respect to the results of Experiment 1,

therefore, il appears that the ability of RED individuals to use contextual information lit the

level of the single sentence reflects the notion that the assignment of coreference within the

sentence operates at a relatively autornatic level. Conceming the use of contextual

iriformation across sentence boundaries, however, the issue of whether or not processing

was of a more autornatic or effortful nature becomes slightly more complicated, though

certainly explicable, in terms of the nature of the task and the stimuli used in the present

investigation.

Regarding Experiment 2, it should he noted that disambiguation of the pronoun was

possible based solely on the information contained in the subordinate clause of the second

sentence. Therefore, one might argue that the influence of the information present in the

leading sentence was related to the fact that it was autornatically available in the processing
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of the second sentence in tenns of the establishment of a discourse model but that it did not

have to be actively acted upon. The suggestion that a preceding linguistic context may be

automatically available for subsequent language processing is based on the findings of

Tompkins and Flowers (1987). They found !hat a linguistic context that favored a certain

mood had a facilitative effect on the abilities of RBD patients to judge the mood ofa

speaker in the production of a neutral phrase presented auditorily. In contrast, however, an

incongruent context did not have an adverse effect on their judgments of mood, as it did for

nonnals and LBD subjects. Based on the work of Posner and Snyder (1975), Tompkins

and Flowers (1987) noted that while "automatic primes" can produce a facilitative effect,

they are not involved in interference effects. Thus, they argued that , based on their results

of facilitation for congruent contexts but no interference for incongruent contexts, the

preceding contextual infonnation must have heen automatically processed. In view of the

results of Experiment 2 of the present investigation, therefore, it also seems likely that the

infonnation contained in the leading sentence was automatically available. Coupled with

the argument that the assignment ofcoreference is an automatic aspect of language

processing, there is good reason to view the processing requirements of the task in

.Experiment 2 as heing relatively automatic. In light of these considerations, therefore, the

finding of a context effect by RBD individuals on this task is not surprising. As an aside, it

would be interesting to test the effect of an incongruent context on the abilities of RBD

patients to assign coreference. If the reasoning of Tompkins and Flowers (1987) is

correct, it would he expected that RBD patients would not he negatively influenced by suçh
i

acontexl

It is also worth noting that the stimuli used in Experiment 21ikely promoted

automatic processing in another manner as well -- in tenns of redundancy of infonnation.

Tompkins (1991; Tompkins & Mateer, 1985) has found evidence to suggest that increased

semantic redundancy improves the ability of RBD individuals to infer attitudes and

emotions. She pointed out that these fmdings are consonant with those of Brookshire and
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Nicholas (1984) and Stachowiak et al. (1977) who also invoked the notion of semantic

redundancy ta explain the relatively good perfonnance of the RBD individuals they tested

on tasks of implicit inference and the comprehension of idioms. It should be added that

these results are also consistent with those of Rehak et al. (1992). They found that RBD

patients were similar to controls in judging story chamcters' emotions and attributed this

finding to the fact that the stories used fully developed the chamcter of one main

protagonist. thereby allowing the patients to more fully focus on the feelings of the

chamcter. Similarly, the notion of redundancy has also been invoked to explain the

positive influence of preceding non-predictive paragraphs on the sentence processing

abilities of aphasic individuals (Cannit..) et al., 1986; Gennani & Pierce, 1992; Hough et

al., 1989). Tompkins (1991) has proposed that the benefit of semantic redundancy on

language processing may occur because relevant infonnation becomes salient and more

readily available and is, thus, more easily integrated. Consequently, redundant semantic

infonnation "frees up" more processing resources to deal with the task at hand.

With respect to the stimuli used in Experiment 2, the leading st..ltences were

intentionally constructed ta increase redundancy of infonnation and keep the requirements

of inferencing ta a minimum. In facto the infonnation provided in the leading sentence was

primarHy a restatement of the disambiguating infonnation found in the second sentence.

Therefore, it seems likely that the redundancy of the infonnation proyided in the leading

sentence was aIso beneficial in promoting the use of the contextual infonnation in the

resolution of the pronouns by the RBD patients by making available more processing

resources.

Conceming Experiment 3, the argument that the task userl involved automatic

processing is not so easily made as for Experiment 2. The primary objection involves the

faet that the infonnation in the leading sentence had ta be acted upon in order ta

successfully resolve the pronoun. Certainly, ta this extent. the processing demands were

substantially increased as compared ta the demands of the task used in Experiment 2.
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However, given the fact !hat RBD individuals still exhibited a context effect similar to

nonnals, il seems 10gical to propose that the demands of the task used in Experiment 3

were still sufficiently automatic as to allow for the use ofcontextual information by RBD

patients. How can this he so?

To hegin with, one can still argue that the process of assigning coreference is

relatively aUlomatic in language. So the task used in Experiment 3 involved sorne level of

automatic processing. As weil, it might he argued that the use of general world knowledge

places fewer processing demands on an individual than the use of strictly linguistic

contextual knowledge since general world knowledge is arguably weil established in an

individual's knowledge base and frequently used. Indeed, the results of Chapman and

Ulatowska (1989) concerning the abilities of LBD patients to assign coreference suggest

tbis. Recall that they found that the resolution of ambiguous pronouns by aphasic

individuals was more difficult when based upon the use ofpreceding contextual cues as

compared to when the resolution could he made based more on the use of general world

knowledge. The results of Hier and Kaplan (1980) are also suggestive ofthis possibility.

They found that RBD patients made more errors on questions related to spatial (e.g. "The

elephant sat on the mouse. Was the mouse on top?") and passive (e.g. "Mary was

telephoned by Fran. Was Fran telephoned?'1 relationships than to those based on

comparative (e.g. "Are trainsfaster than airplanes?'1 and temporal ones (e.g. "Does lunch

come be/ore dinner?'1. The authors suggested that deficits at this level may he related to

visuospatial deficils. Interestingly, however, another possible explanation emerges when

one considers the kind of information that must he consulted in order to answer each type

ofquestion. Both comparative and temporal questions involved the use of general world

knowledge. In contrast, the spatial and passive questions required that the subjects

specifically consult the previous sentence. Perhaps for these patients, using general world

knowledge was easier than actively consulting infonnation in the previous sentence.

Finally, it must he Slressed that the contextual information provided in the stimuli used in
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Experiment 3 of the present investigation was present in a single sentence. One llÛght

argue, therefore, that at this level of minimal discourse one does not have to !Je selective in

encoding relevant information. It is all there for the taking, so to speak. As weil, the use

of only a single sentence for providing the relevant contexmal infonnation obviously

reduces demands on short-tenn memory.

In consideration of these factors il can !Je argued that, while the demands of the task

used in Experiment 3 were likely greater than those for the task. used in Experirnent 2, they

were still sufficiently automatic as to allow for the use of contextual infonnation. It should

!Je Slressed that the results of Experiment 3, therefore, suggest that a distinction in terms of,

"how effonful is effonful", needs to !Je further defined in terms of at what point increased

processing demands have a negative effect on the abilities of RBD individuals to use

contextual infonnation. Cenainly, these results suggest that at the level of minimal

discourse, RBD individuals may actively use contextual information to resolve pronouns,

at least in relation to general world knowledge.

Perhaps effonful processing, in relation ta the use of contextual information, relates

more to difficulty in using context to impose organizational structure. On such a view, one

llÛght predict that difficulty will increase with increased length of discourse since there is

more information to manipulate and,const'quently, more structure ta impose. Thus, in the

present investigation, given that the stimuli used consisted of single sentences and !wo

sentence discourses, one can argue that the requirenients for imposing structure were

llÛnimal. Parenthetically, it is interesting to note that difficulties in the use of contextual

information in relation to possible deficits in imposing structure, may help to explain sorne

of the production deficits exhibited by RBD patients.. It is weil documented that RBD

patients often experience difficulty maintaining a topic and have a great propensity for

confabu1ations and tangential remarks (Gardner et al., 1983; Herzyk. 1989; Myers. 1981;

Wapneret al., 1981). Cenain1y, it cao !Je argued that maintenance ofa tapic requires

imposing and deriving organizational structure as a conversation evo1ves.
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Interestingly, the distinction hetween automatic and effortful prccessing may also

help to explain some apparent sentence processing difficulties exhibited by RBD patients.

It appears that some of the sentence processing deficits demonstrated by RBD patients,

such as difficulty solving syllogistic reasoning problems (Caramazza et al., 1976;

Grossman, 1982; Joanette et al., 1983) or arranging words in a sentence (Cavalli et al.,

1981; Schneiderman & Saddy, 1988; Ulatowska & Baker, 1976), may he due to a

difficulty in the manipulation of linguistic elements, rather than a parsing deficit per se. In

view of the preceding discussion on automatic versus effortful processing, il may, indeed,

he the case that the sentence processing difficulties exhibited by RBD patients are more a

reflection of the effortful processing required in the tasks used, rather than a reflection of

true syntactic deficits.

To summarize, the results of the present investigation support the view of

Tompkins and her colleagues (Tompkins, 1990; Tompkins, 1991; Tompkins et al., 1992;

Tompkins & Flowers, 1987) that a proposed impairment in the use of contextual

information by RBD patients may he a function of task demands. Recent evidence

suggests that RBD patients may he impaired in their ability to engage in effortful

processing, and when tasks demand such processing, apparent linguistic difficulties,

including deficits in the use ofcontextual information, may emerge. The results of the

current series of studies support this view by demonstrating that, with sufficiently reduced

processing demands, RBD individuals exhibit a pattern of response similar to that of NBD

controls and LBD patients in using contextual information in pronoun resolution. Of

course, it must he emphasized that the tasks used in this investigation were not designed

with the purpose ofdistinguishing hetween the effects of automatic and effortful processing

on the use ofcontextual information. Thus, although these results are consonant with the

findings of Tompkins (1990; 1991) and Tompkins and Flowers (1987) in demonstrating

context effects with RBD patients, certainly more controlled studies investigating the

relationship hetween the use ofcontext by RBD patients and processing dernands is
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needed. However, one thing that has become obvious from t1ùs investigation is that to

posit a deficit in the use of contextual information by RBD patients for the purpose of

explaining seemingly varied discourse level deficits is not sufficient.

This is not to say that the discourse level deficits exhibited by RBD patients are not

related to problems in using context; they may very weil be. However, the challenge now

is to more precisely defme the extent of this deficit in terms of levels of use (such as in the

use of context at the level of the single sentence or at the level of a minimal discourse), as

has been attempted in t1ùs series of studies, and in terms of processing factors, such as the

relationship between the use ofcontextual information and automatic versus effortful

processing requirements. Another interesting research question surfaces if one adheres to

the notion that difficu1ties in the use of contextual information may be a consequence of

reduced cognitive/attentional resources and may, therefore emerge when task demands

become increasingly more effortfu1. The question concems the level at which reduced

resources affect the processing of contextual information (fompkins, 1990). In the case of

RBD patients, do reduced attendonal and cognitive resources affect the initial encoding of

information (Craik and Byrd, 1982), such that there is insufficient contextual information

upon which to act? Or, altematively, does a reduction in processing resources affect the

ability to actively use adequately encoded contextual information?

To conclude, this investigation was successful in accomplishing its primary goal -­

that ofqualifying the nature of a proposed deficit in the use ofcontextual information by

RBD patients. The results of aIl three experiments were consistent in suggesting that,

contrary to initial expectations, RBD individuals are influenced and can actively use

contextual information in the resolution of pronouns, at least at the level of the single

sentence and a minimal discourse. Furthermore, this investigation was successful in

demonstrating that the abilities of RBD individuals to assign coreference, an important

discourse function, are comparable to those of normal controls. Naturally, the results of

this investigation alse provoked more questions. In an attempt to explain the findings it
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was suggested, based on the work by Tompkins and her colleagues (Tompkins, 1990;

Tompkins, 1991; Tompkins et al., 1992; Tompkins & Flowers, 1987), that deficits in the

use of contextual information by RBD individuals may still emerge as processing demands

increase. Thus, future research must address questions concerning whether or not it is.

indeed, true that increased processing demands negatively influence the use of contextual

information by RBD patients, and, if true, at what level of increased processing do

contextual deficits emerge. Possible ways of investigating such a question, within the

paradigm of pronoun resolution, include such manipulations as using longer discourses

and/or requiring that the disambiguation of a pronoun he made based on relevant

information stated in the text (beyond that based on general world knowledge). The one

clear implication of the results of this investigation is that it is no longer sufficient to sirnply

propose that discourse level deficits exhibited by RBD individuals are simply a function of

an absolute deficit in their ability to use contextual information.
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Footnotes

1. There were two instances where this pattern was violated due to an oversight in the

creation of the stimuli. For the NP! type verb "approached", under the CC condition the

names of the referents were "Anne" and "Gail" in contrast to "Anne" and "Beth" under the

NC condition. For the NP! type verb "won", under the CC-VC condition the subordinate

clause consisted of "...because she was a great player", whereas under the NC-VC

condition il consisted of "...because she was a good player". Based upon close inspection

of the individual item means for these stimuli, il was felt that these minor violations would

not influence the overall pattern ofresults. Therefore, responses to these items were

inc1uded in the analyses.

2. As a result of sorne earlier pilot work, the leading sentences for the filler sentences were

changed considerably. Initially, there was a mixture of "who", "what", and "where"

questions. Many subjects were reporting that they could predict, based on the leading

sentence, when a question was to follow and that they were concentrating on the leading

sentence only when they expected a question to follow. Obviously, this was counter­

productive to the purpose of using filler sentences; thus, the form of the leading sentences

for the filler sentences was changed to that of the leading sentences for the experimental

sentences.

3. In order to remain consistent with the analyses conducted on the data for Experiment 2,

these data were also transformed using the log transformation for the reaction time data and

the square root transformation for the accuracy data and then reanalyzed. The results of the

reanalysis of the reaction time data were found to he consistent with those rcponed. As

weil, the resu!ts of the reanalysis of the accuracy data were also consistent with those

reponed with two exceptions .- both the main effect of Context and the interaction Context

x Verb Consistency were found to he significant by subjects only.

4. With reference to Footnote !, in this study, for the verb "approached", the names of the

referents for sentences under ail context conditions were "Anne" and "Beth". For the verb
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"won", the subordinate clause of the second sentence for ail context conditions was

"...because she was a good player".

5. As in Pilot Study 2a, these data were also transfonned and œanaiyzed. With respect to

the reaction time data, the results remained the same as that reported with two exceptions:

1) the interaction Group x Verb Consistency was no longer significant by either subjects or

items; 2) pairwise comparison of means under the Context condition using Newman-Keuls

procedure found that reaction times to CU sentences were significantly faster than to NC

sentences, but by subjects only. The reanaiysis of the accuracy data produced results

consistent with those reported.

6. Hirst & Brill (1980) used two sets of stimuli, with one set presented to haif Df the

subjects and the other set presented to the other haif of the subjects. The second set of

stimuli was a pennuted version of the first, in which the flfSt and second clauses were

exchanged, except for the names. According to the authors, thi!. was done to control for

the pos~ibility of a response bias. However, this control was judged to be unnecessary and

was, therefore, excluded from the present experiment. It was felt that simply having both

John and Henry appear an equai number of times in both referent positions and by having

the preferred referent in both positions an equai number of times was sufficient to control

for the possibility of a response bias. Thus, only the flfSt set of stimuli was used in this

experiment.

7. Although with these stimuli there is no true correct referent; the preferred referent was

designated the correct referent for ail conditions except the neutrai condition for which there

was no preferred referent.

8. In Hirst and Brill (1980) the reaction times to strongly and likely preferred NPl

sentences were combined to fonn one level of preferred referent - NPl Preferred;

similarly, responses to strongly and likely preferred NP2 sentences were combined to fonn

a second level of preferred referent- NP2 Preferred. As well, Hirst and Brill conducted the

anaiysis of the reaction time data by separately comparing responses to sentences with an
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associated NPl preference to neutral sentences; and then comparing sentences with an NP2

preference to neutral sentences. As this involved the reanalysis of the same data (i.e.

responses to neutral sentences), it was not felt to he statistically sound. Sinùlarly, there

appeared to he no sound justification for combining the levels of analysis. Consequently,

the analysis reported in the text, in which a11 five levels are included in the same analysis,

was preferred for the purposes of this study. Out of interest, however, the type of analysis

conducted by Hirst and Brill was also conducted. The results were sinùlar to those

reported. In the analysis of mean response latencies to sentences with NPI as the preferred

referent compared to neutral sentences, once again significant main effects of Group

[ElO,38) =15.25,1!.<0.001; E2.(1,22) = 143.54, 1!.<0.001; min F'(l,46) = 13.79,

12<0.01], with the OA group responding more slowly than the YA group overall, and

Preferred Referent [El(l,38) = 35.82,1!.<0.001; E2,(l,22) = 8.71, 1!.<O.OI; min F'(l, 33)

=7.O1,1!.<O.05], with responses to sentences with NPI as the preferred referent faster than

to Neutral sentences for both groups, were found. The interaction Group x Preferred

Referent was not significant by either subjects or items. In the analysis of mean response

latencies to sentences with NP2 as the preferred referent compared to neutral sentences,

significant main effects of Group [El(l,38) = 12.25, 1!.<0.01; E2,O,22) = 121.95,

1!.<0.001; min F'(l,45) = 11.13, p<o.Ol), with olderadults responding more slowly than

YA overall, and Preferred Referent [El(I,38) = 42.49, 12<0.001; E2,(1,22) = 11.13,

1!.<0.01; min F'O, 34) = 8.82, p<O.OI], with responses to sentences with NP2 as the

preferred referent faster than to Neutral sentences for both groups, were found. The

interaction Group x Preferred Referent was significant by items only [E2.(1,22) =4.9,

1!.<.05].

9. As in Pilot Studies 2a and 2b, the data in this experiment were transformed and

reanalyzed in order to he consistent with the analysis of the data in Experlment 3. The

results of this reanalysis were consistent with those reported.
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10. Two other RBD patients were tested but not included in any of the analyses for the

following reasons. One of the patients had 10 constantly be rerninded to respond, thus it

was felt that her reaction time data would not be an accurate reflection of processing time.

The second patient scored poorly (13/20) on the auditory sentence comprehension test of

the screening battery (described later in the subject section of Experiment 1).

11. One other LBD patient was tested but not included in the analyses because it was

discovered that, in fact, she had experienced multiple strokes. It should also be noted that

D.I. had participated as a pilot subject in an earlier version of the task, about 1 year prior 10

testing on this fmal version.

12. Two other matched NBD subjects were tested but not included in the analyses because

they misunderstood the instructions for the task in Experiment 1. These subjects were

subsequently replaced by two other matched NBD subjects.

13. LBD subject I.B., and RBD subjects B.A. and V.C. responded using two fingers of

the same hand; LBD subject I.G. used IWO hands; NBD subject F.U. used her thumb.

14. Due to sorne confusion in the testing procedure, this task was not administered

immediately prior to the experimental task for NBD subject P.K.

15. In one instance, the patient had 1imb apraxia and could not respond approprialely. In

the other instance, the patient reported that he could only see one of the members (Le. the

"X" or "0") at any given time. It turned out that he could o~ly see items presented in the

right visual field, thus evidencing a serious left visual neglecl.

16.· Due to time constraints, demonsttation stimuli were not used in the instructional phase

of this task for NBD subject T.A.

17. ForLBD subject E.S. and RBD subject F.A. responses to sentences with the verbs

"wamed", "admired" and "trusted" were also recorded as mechanical errors for the

following reasons. The stimuli for verbs "warned" and "admired" were only seen by these

IWO subjects -- they were excluded from the rest of the study as they were not felt 10 be

good stimuli. As weil, the stimuli using the verb "trusted" were changed following
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presentation to E.S. and F.A., therefore, responses to these sentences were not included in

the analyses for these patients.

18. Il should be noted that LBD subject G.W. and RBD subject V.C. served as pilot

subjects for an earlier version of the test approxirnately one year prior to the testing on this

final version.

19. The materials from Pilot Study 2a were chosen instead of those from 2b because it was

fe1t that these stimuli were the better of the !Wo. They provided more information and were

more coherent, thereby necessitating considerably fewer inferences to make the link

between the information provided in the leading sentence and the reason provided in the

subordinate clause of the second sentence than those in Pilot Study 2b.

20. Due to an oversight there was one exception to this. For the verb "won" the second

clause in Experiment 1 consisted of "...because she was a good player. In Experiment 2, it

consisted of "...because she was a great player.

21. Due 10 sorne confusion in the testing procedure, this preliminary task was not

presented immediately prior to the experimental task for NBD subjects S.H., M.Q., and

J.C.

22. LBD subjects I.B. and I.G. and RBD subject G.M. used a finger on eacb band to

respond. RBD subject B.A. used 3 fmgers of the same band ("typist style") to respond.

23. RBD subject B.A. was not presented witb demonstration stimuli on the computer.

24. As in Experiment 2, LBD subjects I.B. and I.G. used a fmger on eacb hand to

respond and RBD subject B.A. used 3 fingers of the same hand ("typist style") to respond.
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APPENDIX A

StimuH for PHot Study 2a and Ellperiment 2 (based on Caramazza et al.• 1977°)

CC-VC Context consistent-Verb consistent
CC-VI Context consistent-Verb inconsistent

Note: Stimuli under the No context condition are the same VC and VI sentences (with the
exceptions noted in Footnote 1) preceded by a string of X's and, therefore will not be
repeated here.

NP} type yerbs;

questioned

CC-VC Tom was a detective and needed to know what happened to Jack.
Tom questioned Jack because he wanted to learn the truth.

CC-VI Tom knew that Jack was lying and withholding important information.
Tom questioned Jack because he had not told the truth.

followed

CC-VC Anne was new to the area and did not know where Gaillived.
Anne followed Gail because she did not know the way.

CC-VIAnne believed that Gail had a good sense of direction and knew how to get
home.
Anne followed Gail because she knew the way.

approached

CC-VC Anne was in a great mood and wanted to be kind to Gail.
Anne approached Gail because she felt friendly.

CC-VI Anne thought that Gail seemed extremely fun-loving and very kind.
Anne approached Gail because she looked friendly.

sold

CC-VC Tim was broke and required money to pay the bills Mike discovered.
Tiro sold the piano to Mike because he needed the cash.

CC-VI Tiro knew that Mike was from a very rich family and extremely wealthy.
Tim sold the piano to Mike because he could pay cash.

lied to

CC-VC Ken was swom ta secrecy and was not allowed to tell the news ta Pete.
Ken lied ta Pete because he could not reveal the truth.

CC-VI Ken discovered that Pete was very confused and not prepared for the facts.
Ken lied to Pete because he would not understand the truth.

0Reprinted by permission of lbe publisber and bolder of lbe copyrigbt, Academie Press. Ine.
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lost to

CC-VC Mark had an awful tennis serve and was a tenible player compared to Paul.
Mark lost to Paul because he was a poor player.

CC-VI Mark knew that Paul had an excellent tennis serve and was the best player in the
game.
Mark lost to Paul because he was a great player.

confided

CC-VC Jane was in big trouble and did not know what to do Gail discovered.
Jane confided in Gail because 5he needed advice.

CC-VI Jane knew that Gail was extremely wise and had plenty of counselling
experience.
Jane confided in Gail because she could offer advice.

confessed

cc-VC
Mark felt extremely guilty for cheating and desired to be pardoned by Paul.
Mark confessed to Paul because he wanted forgiveness.

CC-VI Mark knew that Paul was an understanding priest and would grant absolution.
Mark confessed to Paul because he offered forgiveness.

won from

CC-VC Anne had an excellent golf swing and was a fantastic golfer cornpared to Beth.
Anne won the garne from Beth because she was a great player.

206

CC-VI Anne discovered that Beth had a weak golf swing and was the worst golfer at
the club.
Anne won the garne frorn Beth because she was a lousy player.

NPZ type yerbsi

trusted

CC-VC Pete believed that Mike was a great lawyer and second to none in the field.
Pete trusted Mike because he was the best in the business.

CC-VI Pete was in big trouble and required a talented lawyer like Mike.
Pete trusted Mike because he needed the best in the business.

punished

CC-VC Liz discovered that Rose was dishonest and had swindled sorne rnoney.
Liz punished Rose because she adrnined to cheating.

CC-VI Liz was very honourable and could not accept dishonesty from Rose.
Liz punished Rose because she disapproved of cheating.



• rewarded

CC-VC Beth knew that Liz always provided a strong effort and worked tirelessly for the
company.
Beth rewarded Liz because she was a hard worker.

207

CC-VI Beth appreciated a strong effort and placed great importance on the good work
done by Liz.
Beth rewarded Liz because she valued hard workers.

criticized

Mike was extremely satisfied and content with the work done by Ken.
Mike praised Ken because he was pleased with the job.

Pam knew that Gail came from a wealthy farnily and had lots of money.
Pam envied Gail because she was so filthy rich.

Pam did not eam very much money and was quite poor compared to Gail.
Pam envied Gail because she could never he 50 rich.

Tom knew that Jack was a ruthless businessman and a very strong opponent.
Tom feared Jack because he was more powerful.

Tom was vulnerable to anack and a very weak opponent compared to Jack.
Tom feared Jack because he was less powerful.

CC-VI

Beth discovered that Jane was irritating and always whining about something.
Beth scolded Jane because she was annoying.

Beth was in an extremely bad mood and was very irritated with Jane.
Beth scolded Jane because she was annoyed.

congratulated

CC-VC Tim knew that Paul was a top athlete and finished flfst in the race.
Tim congratulated Paul because he was successful.

CC-VI Tim had a high opinion of winners and valued the victory by Paul.
Tiro congratulated Paul because he appreciated success.

praised

CC-VC Mike discovered that Ken was a skilled carpenter and did extremely fine work.
Mike praised Ken because he did a very good job.

CC-VC John discovered that Bill never helped around the house and was always
slacking off.
John criticized Bill because he was lazy.

John would not stand for a weak effort and despised Bill slacking off.
John criticized Bill because he hated laziness.

CC-VI

feared

CC-VC

CC-VI

envied

• CC-VC

CC-VI

scolded

CC-VC

CC-VI

•
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Stimuli for Pilot Study 2b (based on Cararnazza et al., 1977·)
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CC-VC
CC-VI
CU-VC
CU-VI

Context consistent-Verb consistent
Context consistent-Verb inconsistent
Context unrelated-Verb consistent
Context unrelated-Verb inconsistent

Note: Stimuli under the No context condition are the same VC and VI sentences as under
CC and CU preceded by a string of X's and, therefore, will not be repeated here.

NP] type yerbsi

questioned

CC-VC

CC-VI

CU-VC

• CU-VI

followed

CC-VC

CC-VI

CU-VC

CU-VI

Tom needed to know what happened Jack thought.
Tom questioned Jack because he wanted to learn t.l:le truth.

Tom believed that Jack was withholding important information.
Tom questioned Jack because he had not told the truth.

Tom went to the grocery store Jack thought.
Tom questioned Jack because he wanted to learn the truth.

Tom knew that Jack was a good ball player.
Tom questioned Jack because he had not told the truth.

Anne did not know how to get home Gail thought.
Anne followed Gail because she did not know the way.

Anne believed that Gail knew how to get home.
Anne followed Gail because she knew the way.

Anne enjoyed the concert Gail thought.
Anne followed Gail because she did not know the way.

Anne thought that Gail read mystery novels.
Anne followed Gail because she knew the way.

• 'Reprinted by pennission of the publisber and holder of the copyright, Academie Press, Ine.
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• approached

CC-VC Anne was in a great mood Beth discovered.
Anne approached Beth because she feh friendly.

CC-VI Anne thought that Beth was particularly welcoming.
Anne approached Beth because she looked friendly.

CU-VC Anne went shopping Beth thoughl
Anne approached Beth because she felt friendly.

CU-VI Anne thought that Beth was a red-head.
Anne approached Beth because she looked friendly.

sold to

CC-VC Tim had no money to pay the bills Mike discovered.
Tim sold the piano to Mike because he needed the cash.

CC-VI Tim guessed that Mike was extremely wealthy.
Tim sold the piano to Mike because he could pay cash.

CU-VC Tim was a fantastic hall player Mike believed.
Tim sold the piano to Mike because he needed the cash.

CU-VI Tim thought that Mike was a good cook.
Tim sold the piano to Mike because he could pay cash.

• lied to

CC-VC Ken was swom to secrecy Pete thoughl
Ken lied to Pete because he could not reveal the truth.

CC-VI Ken agreed that Pete was not ready for the facts.
Ken lied to Pete because he would not understand the truth.

CU-VC Ken was a fantastic cook Pete thoughl
Ken lied to Pete because he could not reveal the truth.

CU-VI Ken believed that Pete played tennis.
Ken lied to Pete because he would not understand the truth.

lost to

CC-VC Mark was the worst player on the team Paul thought.
Mark lost 10 Paul because he was a poor player.

CC-VI Mark knew that Paul was the best player on the team.
Mark lost to Paul because he was a great player.

CU-VC Mark was an art student Paul thought.
Mark lost 10 Paul because he was a poor player.

CU-VI Mark knew that Paul went to university.

• Mark lost 10 Paul because he was a great player.
;
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Mark feh guilty for stealing money Paul thought
Mark confessed te Paul because he wanted forgiveness.

Mark knew that Paul was an understanding priest
Mark confessed to Paul because he offered forgiveness.

Mark went to night school Paul thought
Mark confessed to Paul because he wanted forgiveness.

Mark knew that Paul attended university.
Mark confessed te Paul because he offered forgiveness.

Anne played cards very weil Beth thought
Anne won the garne from Beth because she was a good player.

Anne discovered that Beth did not play cards weIl.
Anne won the garne from Beth because she was a lousy player.

Anne enjoyed the show Beth thought
Anne won the game from Beth because she was a good player.

Anne knew that Beth lived in the country.
Anne won the game from Beth because she was a lousy player.

Jane knew that Gailliked the colour red.
Jane confided in Gail because she could offer advice.

to

confided in

CC-VC Jane had a serious problem Gail discovered.
Jane confided in Gail because she nF..ded advice.

Jane believed that Gail was good at counselling.
Jane confided in Gail because she could offer advice.

Jane was bored with the movie Gail thought
Jane confided in Gail because she needed advice.

CC-VI

CU-VC

CU-VI

confessed

CC-VC

CC-VI

CU-VC

CU-VI

• won from

CC-VC

CC-VI

CU-VC

CU-VI

•

•
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NP2 type yerbs;• trusted

CC-YC Pete believed that Mike was a great lawyer.
Pete trusted Mike because he was the best in the business.

CC-VI Pete required a great lawyer Mike discovered.
Pete trusted Mike because he needed the best in the business.

CU-YC Pete knew that Mike owned a boat
Pete trusted Mike because he was the best in the business.

CU-VI Pete went to the airport Mike thought
Pete trusted Mike because he needed the Ilest in the business.

punished

CC-YC Liz discovered that Rose had a history of being dishonest.
Liz punished Rose because she adrnitted to cheating.

CC-YI Liz was very strict Rose discovered
Liz punished Rose because she disapproved of cheating.

CU-YC Liz knew that Rose had short black haïr.
Liz punished Rose because she adrnitted to cheating.

• CU-VI Liz went to the library Rose thought.
Liz punished Rose because she disapproved of cheating.

rewarded

CC-YC Beth knew that Liz was a great employee.
Beth rewarded Liz because she was a hard worker.

CC-VI Beth appreciated dedicated employees Liz discovered.
Beth rewarded Liz because she valued hard workers.

CU-YC Beth knew that Liz had dark haïr.
Beth rewarded Liz because she was a hard worker.

CU-VI Beth was very tall Liz thought.
Beth rewarded Liz because she valued hard workers.

criticized

CC-YC John discovered that Bill never cleaned his room.
John criticized Bill because he was lazy.

CC-VI John despised people slacking off Bill discovered.
John criticized Bill because he hated laziness.

CU-YC John discovered that Bill owned a house.
John criticized Bill because he was lazy.

• CU-VI John was a talented lawyer Bill thought
John criticized Bill because he hated laziness.
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feared• CC-VC Tom knew that Jack was a strong opponent.
Tom feared Jack because he was more powerful.

CC-VI Tom was weak and vulnerable Jack thought.
Tom feared Jack because he was less powerful.

CU-VC Tom knew that Jack had a beard.
Tom feared Jack because he was more powerful.

CU-VI Tom was a bachelor Jack thought.
Tom feared Jack because he was less powerful.

envied

CC-VC Pam knew that Gail was wealthy
Pam envied Gail because she was 50 filthy rich.

CC-VI Pam was extremely poor Gail discovered.
Pam envied Gail because she could never be 50 rich.

CU-VC Pam knew that Gail played the trumpet.
Pam envied Gail because she was 50 filthy rich.

CU-VI Pam was a swimming instructor Gail thought.
Pam envied Gail because she could never be 50 rich.

• scolded

CC-VC Beth discovered that Jane always whined about 5Omething.
Beth scolded Jane because she was annoying.

CC-VI Beth was in an extremely bad mood Jane discovered.
Beth scolded Jane because she was annoyed.

CU-VC Beth knew that Jane was a basketball coach.
Beth scolded Jane because she was annoying.

CU-VI Beth went to the store Jane thought.
Beth scolded Jane because she was annoyed.

congratulated

CC-VC Tim knew that Paul finished first in the race.
Tim congratulated Paul because he was successful.

CC-VI Tim valued excellence Paul discovered.
Tim congratulated Paul because he appreciated success.

CU-VC Tim thought that Paul had blonde haïr.
Tim congratulated Paul because he was successfuI.

CU-VI Tim had blue eyes Paul thought.

•
Tim congratulated Paul because he appreciated success.



• praised

CC-VC

CC-VI

CU-VC

CU-VI

•

Mike discovered that Ken was a skilled worker.
Mike praised Ken because he did a very good job.

Mike was extremely satisfied with the work Ken believed.
Mike praised Ken because he was pleased with the job.

Mike knew that Ken owned a motorcycle.
Mike praised Ken because he did a very good job.

Mike was a good fisherman Ken thought
Mike praised Ken because he was pleased with the job.
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• Appendix C

Stimuli for PHot Study 3 and Experiment 3 (from Hirst & Brill, 1980*)

NP1-SP NP1 strongly preferred
NP1-LP NP1 likely preferred
NP2-SP NP2 strongly preferred
NP2-LP NP2 likely preferred
N Neutra!

Henry went to the party while John stayed at the store.

NP1-SP He danced with sorne women.
NP1-LP He laughed at the band.
NP2-SP He worked with Iittle enthusiasm.
NP2-LP He chatted with a customer.
N He left after three hours.

Henry went to the party whHe John drove to the beach.

NP1-SP He stared at the decorations.
NP1-LP He drank up the whiskey.
NP2-SP He sped towards the coast.
NP2-LP He watehed for signs.
N He arrived with a girlfriend.

• Henry spoke at a meeting while John stayed at the store.

NP1-SP He relied on a few notes.
NP1-LP He argued with a listener.
NP2-SP He looked for a present.
NP2-LP He gossiped with the clerk.
N He glanced at the clock.

Henry spoke at a meeting while John drove to the beach.

NP1-SP He lectured on the administration.
NPI-LP He knocked over the water.
NP2-SP He brought along a surfboard.
NP2-LP He stopped at a store.
N He looked toward a friend.

John stood watching while Henry fell down sorne stairs.

NPl-SP He ran for a doctor.
NPl-LP He laughed with a vengeance.
NP2-SP He tripped over a skate.
NP2-LP He landed on a trampoline.
N He thought of the future.

*Reprinled by penoission of the pUblisber and holder of the copyrigbt. Academie Press. Ine.
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NPl-SP
NPI-LP
NP2-SP
NP2-LP
N

NP1-SP
NPI-LP
NP2-SP
NP2-LP
N

NP1-SP
NPI-LP
NP2-SP
NP2-LP
N

John stood watching while Henry jurnped across a ravine.

He stared back in amazernent
He applauded with little enthusiasrn.
He feU into the river.
He rnessed up the approach.
He picked up sorne rnoney.

John kept fighting while Henry feU down sorne stairs.

He swung with both fists.
He picked up sorne gloves.
He rose without a scratch.
He called for sorne assistance.
He grabbed for a rope.

John kept fighting while Henry jurnped across a ravine.

He slipped on a floor.
He punched with great sttength.
He landed on a rock.
He relied on a rocket.
He took in sorne air.
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• Appendix D

Verb tes!: verbs plus response choiceS

1) praise gesture flatter

2) win be condemned be victorious

3) question interrogate enjoy

4) envy lust after cornrnentupon

5) lie fib yen

6) approach move towards placeupon

7) fear beproud be afraid

8) scold exaggerate reprimand

9) warn caution discriminate

10) punish discipline succeed

11) trust haveconcem have faim

12) admire respect accuse

13) follow install trail

14) confess disclose repeat

• 15) sen proteet vend

16) criticize findfault have pily

17) lose behonoured bedefeated
18) congratulate compliment destroy
19) confide divulge annoy
20) reward dislike recompense

•
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• Appendix E

Stimuli for Experimem ) (based on earamazza et al.• )977")

A-Ve Ambiguous-Verb consistent
AI-VI Ambiguous-Verb inconsistent
v-ve Vnarobiguous-Verb consistent
V-VI Vnarobiguous-Verb inconsistent

NPl type yerbs

A-Ve Tom questioned Jack because he wanted to learn the truth.
A-VI Tom questioned Jack because he had not told the truth.
v-ve Tom questioned Anne because he wanted to learn the truth.
V-VI Anne questioned Tom because he had not told the truth.

A-Ve Anne followed Gail because she did not know the way.
A-VI Anne followed Gail because she knew the way.
v-ve Anne followed Pete because she did not know the way.
V-VI Pete followed Anne because she knew the way.

A-Ve Anne approached Beth because she felt friendly.
A-VI Anne approached Beth because she looked friendly.
v-ve Anne approached Tom because she felt friendly.
V-VI Tom approached Anne because she looked friendly.

• A-Ve Tiro sold the piano to Mike because he needed the cash.
A-VI Tim sold the piano to Mike because he could pay cash.
v-ve Tim sold the piano to Paro because he needed the cash.
V-VI Paro sold the piano to Tiro because he could pay cash.

A-Ve Ken lied to Pete because he could not reveal the truth.
A-VI Ken lied to Pete because he would not understand the truth.
v-ve Ken lied to Jane because he could not reveal the truth.
V-VI Jane lied to Ken because he would not understand the truth.

A-Ve Mark lost to Paul because he was a poor player.
A-VI Mark lost to Paul because he was a great player.
v-ve Mark lost to Beth because he was a poor player.
V-VI Beth lost to Mark because he was a great player.

A-Ve Jane confided in Gail because she needed advice.
A-VI Jane confided in Gail because she could offer advice.
v-ve Jane confided in Pete because she needed advice.
V-VI Pete confided in Jane because she could offer advice.

A-Ve Mark confessed to Paul because he wanted forgiveness.
A-VI Mark confessed to Paul because he offered forgiveness.
v-ve Mark confessed to Liz because he wanted forgiveness.
V-VI Liz confessed to Mark because he offered forgiveness.

• "Reprinted by permissioo of the pabllsber and holder of the copyright. Academie Press. loc.
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• A-VC Anne won the game from Beth because she was a good player.
A-V! Anne won the game from Beth because she was a 10usy player.
U-VC Anne won the game mm Tim because she was a good player.
U-VI Tim won the game from Anne because she was a 10usy player.

NPZ type yerbs

A-VC Pete trusted Mike because he was the best in the business.
A-V! Pete trusted Mike because he needed the best in the business.
U-VC Anne trusted Pete because he was the best in the business.
U-VI Pete trusted Anne because he needed the best in the business.

A-VC Liz punished Rose because she adrnitted to cheating.
A-V! Liz punished Rose because she disapproved of cheating.
U-VC Jack punished Liz because she adrnitted to cheating.
U-VI Liz punished Jack because she disapproved of cheating.

A-VC Beth rewarded Liz because she was a hard worker.
A-VI Beth rewarded Liz because she valued hard workers.
U-VC Jack rewarded Beth because she was a hard worker.
U-VI Beth rewarded Jack because she valued hard workers.

A-VC John criticized Bill because he was lazy.
A-V! John criticized Bill because he hated laziness.

• U-VC Anne criticized John because he was lazy.
U-VI John criticized Anne because he hated laziness.

A-VC Tom feared Jack because he was more powerful.
A-V! Tom feared Jack because he was less powerful.
U-VC Liz feared Tom because he was more powerful.
U-VI Tom feared Liz because he was less powerful.

A-VC Pam envied Gail because she was sa filthy rlch.
A-V! Paro envied Gail because she could never be sa rlch.
U-VC Ken envied Pam because she was sa filthy rlch.
U-VI Pam envied Ken because she could never be sa rlch.

A-VC Beth scolded Jane because she was annoying.
A-V! Beth scolded Jane because she was annoyed.
U-VC Jack scolded Beth because she was annoying.
U-VI Beth scolded Jack because she was annoyed.

A-VC Tim congratulated Paul because he was successful.
A-VI Tim congratulated Paul because he appreciated success.
U-VC Gail congratulated Tim because he was successful.
U-VI Tim congratulated Gail because he appreciated success.

,

"A-VC Mike praised Ken because he did a verY good job.
A-V! Mike praised Ken because he was pleased with the job.
U-VC Anne praised Mike because he did a very good job.
U-VI Mike praised Anne because he was pleased with the job.


