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ABSifiAil 

Age differ ences in amb i guity detection wer e 

e xami ned in the current study. Thir ty (each) young 

( 2 0 - 3 5 ) , mid d l e- aged ( 4 O - 5 5 ) , and o l de r ( 6 O - 7 3 ) ad u 1 t s 

wer e assessed on their abil i ty to detect l exically 

amb i guous sentences that wer e pr es e nted in isolation 

(Experiment 1 ) or preceded by a contextual pa r agr aph 

( Experiment 2) . 

;i.,i 

In Experime nt 1 the bias inherent in the ambiguous 

sentences was determined for each age group. Based on 

this infor mation , sentences fo r Experiment 2 wer e 

sel ected and contextual pa r agraphs we r e designed . 

Paragr aphs wer e cong ruent with either the dominant or 

subordinate meaning of the sentence. For one half of 

the context/sentence pai rs, the r elationship between th e 

context and the amb i guous sentence was explicit , for the 

remaining context/sente nc e pairs , it was implicit . 

Fewer ambi guiti es we r e detect ed when the context 

was congruent with the dominant than subor dinate 

in t e r pr eta ti on of the sentence . Similarly , fewe r 

amb i gui ties we r e detect ed when th e context/ambiguity 

r elationship was implict than when it was explicit , A 

context by implicitness i nteraction indicated that the 



effe ct s of conte xt we r e only manifest in th e implicit 

condition . De t ection l a t encie s we r e longe r in th e 

dominant th a n th e subordina t e condition, a nd in th e 

i mplic i t ve rsus the e xplicit condition . 

Whe r ea s th er e we r e no age diff e r ences in accur acy 

or l a t e ncy of de t ecting isolated s ent ence s , th e r e we r e 

a ge diffe r e nces in latenci es for ambi guiti es pr ece ded by 

conte xt . Olde r sub j ects we r e s l ow e r to de t ec t 

ambi guiti e s than we r e young a nd middl e- oged sub j ects , 

pa r ticul a rly in th e implicit condition . Th e pa tte rn of 

l a t e nc i e s va r i ed by age . For young sub j ect s , a dominant 

conte xt l ed to th e longest l a t encie s and subo r di na t e to 

t h e shortest l a t e nc i es . Middl e- aged sub j ec t s we r e 

r elativ el y unaffect ed by conte xt , a nd olde r subj ects 

de t e ct ed i s ol a t ed ambi guiti e s most r apidly . 

Of th e cogniti ve (v e r bal & pe rceptual) and 

demographic va riabl e s ( a ge , s e x , & education ) a s s e ssed , 

crystalliz ed abil ity be st pr edict ea both accuracy a nd 

latency of de t ection . 

It was hypot he siz ed th a t age diff e r e nce s did no t 

occur wh e n se ntence s wer e pr es e nted in isola tion because 

a cc€ss of mul tipl e meanings is a n automatic process 

una ff ect ed by age . Age diffe r e nce s did occur wh en 

multipl e meanings had to be held in wor kin g memo ry whil e 

i nf e r enc e s we r e dr awn from conte xt ual informa tion . 



iy 

Ex amin e r s : 

Dr . R. B. May 

Dr . R. Hoppe 

Dr . M. Hun t er 

Dr . J . Ke ss 

Dr . D. Knowl e s 

Dr . hf . J . Bak e r 



Abst r act . 

Tabl e of Contents . 

List of Tables . 

List of Figures . 

Acknowledgements . 

Chapte r 1 . 

Introduction. 

Chapt e r 2 . 

TABLE OF CON TENTS 

Rev iew of the Literature . 

Ambi guity . 

Aging and Conte xt Processing . 

Individual Differences . 

Ambigujty and Context . 

Chapte r 3 . 

Exp e riment 1 . 

Method .. 

Results . 

Cha pter 4 . 

Exp e riment 2 . 

Method . 

Results . 

Amb igui ty and Context . 

V 

i 

V 

vii 

. viii 

i x 

1 

. 1 

9 

, 9 

9 

12 

2 1 

. 23 

. 3 1 

31 

. 3 1 

.36 

. 45 

45 

. 47 

. 51 

. 5 1 



Age a nd Context . . . . . . . . . . . . . . . . 
Pr edictor Va r iabl es ... 

Ch apt er 5 . . . . . . . . . . 

yi 

• 5 9 

. 64 

. 6 9 

Discussion ....................• 69 

Summa ry . . . . . . . . . . . . . . . . . . . . . . .77 

Ref e r ence s . . . . . . . . . . . . . . 
Appendices . . ......... . . . . 

Appendix A Pr actice and Test Sentences , 

Expe rimen t 1. . . . . . . . . . . . . . . 

Appendix B Ambi guous Pi ctur es Te st .... . 

Ap pe ndix C Test Se nte nc es and Contextual 

8 1 

87 

87 

. go 

Pa r ag raph s : Expe r iment 2 . . . . • . 94 

Appendix D Stem - and -Leaf Displays f or Raw and 

Log t r a nsformed Da ta .......... . . 10 5 

Appe ndix E Mean Explicit and Impl icit Log 

La tency Scor es by Conte xt Condition a nd Ag e .. 106 



LIST OF TAB L ES 

1.slll~ 

1 . Mea n Cor r ect Responses and Latenc i e s f or 

Ambigu i ty and Pr edictor Test s . . . . . . . 
2 . Correl a t i ons Betw een Meas ur es of Ambiguity 

Detec tion a nd Pr edictor Va r iabl es . . . . . 
3 . Ambi guous Sentenc e s and Bi as Val ue s by Age 

Sel ected fo r Exp e rime nt 2 . . . . . . . . . . . 
4 . Mea n Age a nd Educa t i on by Conte xt . . . . . . . 
5 . Mean Explicit a nd I mplicit De t ec t ion Scor es 

by Conte xt ua l Bias a nd Age . . . . . . . . 
6 . Mean Expl i cit a nd I mplicit La t e ncy Scor es 

by Age and Contextua l Conditi o n . .. . . . 

7 . Mean Explicit a nd I mpl i cit La t e ncy Scor ees 

by Age and Conte xa t ual Conditi o n . . . . . 
8 . Mea n Expli cit a nd I mplicit La t e ncy 

Sco r es by age a nd Context ua l Condi t i on . . . . 
9 . Mean Explicit a nd I mpl icit Log La tency 

Sco r es by Age a nd Conte xt Cond ition . . . . 
1 0 • Correl ations Be t ween Meas ur es of Ambigui t y 

De t ect ion and Pr edictor Vari abl e s . . . . . 

yi;i. 

pag e 

37 

40 

43 

49 

. 52 

53 

. 60 

• 6 1 

62 

68 



yiii 

LIST OF FIGURES 

fj,gfil~ page 

1 . Mean Ambiguities De t ected as a Function 

of Context and Explicitness .. .... . . 55 

2 . Mea n Ambiguiti es De t ected a s a Function of 

Explicitness and Se x .. . . . . . . . . 58 

3 . Mea n Amb i guiti e s Detected a s a Function of 

Age and Cont e xt . . . . . . . . . . . . . . . . . 6 5 



ACK NOWLEDGEMENTS 

The author wish es to thank the f acul t y membe r s , 

staff , and stude nts of Camosun College a nd the 

Uni ve r sity of Victori a who pa r ticipa t ed in this study. 

ix 

I also wish to acknowl edge the constructive comments and 

s upp or t of f e r e d by my supe r v i so r D r . R . B . May and 

member s of my committee . Thanks a r e al so ext e nd ed to 

Mr . Barry Fer er who hel ped with th e data analysis . 

Spe cial thanks to Bill , Ed and J er om e for their 

encour agement , s upport and lov e . 



CHAPTER 1 

Intr oduction 

Language pr ocessing i s one of the most compl ex 

mental act ivities carried out by humans . Although 

theorizing on language development has grown at a fast 

pace, until recently r esea rch has concentrated on 

language acquisition a nd ther e has been r ela t ively 

littl e discussion of pe rformance changes that may occur 

in adulthood . However th i s i s beginning to chang e 

however with the r ap idly emer ging "contextual " appr oach 

in ag ing r esearch (Hultsch, 1980) . This ap proach is 

largely concerned with tasks that a r e ecologically valid 

in t he day - to-day lives of olde r adults . Because the 

processing of spoken and written language i s such a 

vi tal a nd constant pa rt of our experience, potential 

age-r el ated chan ges a r e of particula r concern . 

The current study focussed on one pa rticula r aspect 

of language processing, the ability to detect and 

resolve ambiguous information . Ambiguous information is 

defined her e as words or sentences hav ing two or mo r e 

mea nings. The quest i on to be addressed was whe ther the 

abili ty to detect and r esol ve amb i guity varies across 

the adul t lifespan , i.e . , f r om young adulthood t hr ough 



2 

old age , with particular emphasis on the latter . 

The impetus fo r this research comes f r om an 

ov ervi ew by Kess and Hoppe ( 1981) of psycholinguistic 

resea r ch in ambiguity as well as from later empirical 

wor k by these author s (Hoppe & Kess , 198 1 ; Hoppe & Kess, 

1983) . The current study was designed to synthesiz e 

th i s r esearch with recent wor k i n the a r ea of lifespan 

cogniti ve development . Of pr i mary conce r n is the 

possibility that the ability to disambiguate (i.e . , to 

detect and resolve linguistically ambiguous i nfor mation) 

might decline in late adulthood . The established view 

in adult co gniti ve development has been that ve rbal 

abilities and stor ed i nfor mation show little if any 

decl i ne with age . Recently , however , th i s view of no 

change is be i ng challenged . Cla i ms of no change are 

often based on the r esults of such tests as the Wechsl e r 

Vocabula r y Subtest in wh i ch a subject must define words . 

As sev e r al author s hav e pointed out , the fact that th i s 

or simil a r funct i ons are well - ma i nta i ned th r oughout most 

of the lifespan does not necessa rily mean that t he 

vastly mor e complex processes involved in or di nary 

l a ngua ge funct i ons a r e maintained (cf . Botwinick , 1967 ; 

Coh e n , 1979) . 

The ab il i ty t o disamb i guate is a substantial aspect 

of a per son ' s linguist i c competence . Kess and Hoppe 
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( 1981) suggest that the ab ility to disambiguate , rather 

than be ing a distinct verbal skill , may be one pa rt of a 

larger , mor e extensive or complex co gn itiv e pr ocess. 

They hypothesize pa r allels as have other authors 

(Schvaneveldt, Mey e r & Becker, 1976 ; and Keil , 1980) 

between linguistic ambi guity and other types of 

ambiguity ( e . g . , r eversible figures) suggesting that 

both types of ambiguities might be manifestations of a 

supe r or di nate set of per ceptual str ategies . Keil 

(1980), how ever , fou nd no cor r elati on between child r en's 

ability to perceive linguistic and pictorial 

ambiguities . Although he conceded that some 

non- specific mechanisms might be shared by both modes, 

he concluded that at least some nontr ivial component of 

linguisti c ambi guity is task - specific to language . 

Developmental data on the processing of visually 

ambiguous figu r es and many illusion patter ns indicates 

decr ements in old age (Botw i nick , Robbin & Brinl e y , 

1 9 5 9 ; Com a 11 i , 1 9 7 0 ; Co r en & Po r a c , 1 9 7 8 , Pora c & Co r en , 

1981). For instance , when Botwinick et al. ( 1959) 

pr esented youn g and old men with Boring's figure "my 

wife" and "my mother- in- law" (an am biguous fi gure that 

can be perceived either as a beaut i ful young woman or 

alternately as an old woman) the olde r gr oup had gr eater 

difficulty than did the younger gr oup i n r eor ganizing or 



alter nating thei r i nitial percept. This wa s true even 

aft e r having been shown t he al ternativ e f eatur es on an 

unambi guous ver sion of the f i gure . 

4 

Addit i onal evidence that amb i guity de tection may be 

t i ed to some hi gher or der perceptual ability come s from 

a study by Lefever and Ehri ( 1976) who r epor ted a 

relationship be tw een th e ability to disambi guate 

sentences and field ind e pendence. Th ese authors pointed 

out that both abili t i es (disambiguati on and fi eld 

independ e nce) r equi r e the pe r ce i ver to r e str uctur e th e 

initial stimulus patter n , overcome contextual 

imbeddedness, and shift mental set. Developmental 

research indicated th a t youn g children, largely fi eld 

dependent , become increasingly field i ndependent as they 

matu r e per ceptually . After a pe riod of no change in 

adulthood , th e re is a steady increase in field 

depend e nce with ad vancing age (see Com alli 1970, for a 

r eview of age change studies on various field depe nd e nt 

tests). 

In summary, th er e i s cont r adictor y evide nc e 

r egarding the relationship be tw een the ability to 

di sambiguate and pe r ceptua l abiliti es involving the 

reor ganiz a tion of a n ori ginal perce pt. Howev e r, 

research indicates that the latte r abil i ti e s t e nd to 

decline ac ros s the adult li f espan . 
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In the r eview of the literature to follow, (Chapter 

2), the various levels at which ambiguity can occur are 

described . This is followed by a brief synthesis of 

developmental resea r ch in ambiguity which, as mentioned 

ear lier, has concentrated on the acquisition of the 

ability . Finally , the issue of how ambi guity is 

resolved , a fundamental issue to psycholinguists, is 

intr oduced . Is only one meaning of a word or sentence 

processed at a time or are all possible meanings 

automatically accessed? 

Kess a nd Hoppe (1981) point out that many of the 

exper imental studies on ambiguity resolution have been 

questioned because of the lack of pr ior context or use 

of sentences in isolati on . They a r gue that the lack of 

contextual information could induce st r ategies that a re 

differ ent than those used in nor mal language conditions. 

(The ter m context her e r efer s to linguistic context, 

i . e . , those wor ds or sentences before or after a word or 

passage that influence its meaning . ) Because ambiguity 

usually goes unnoticed by a listener/reader , it has been 

assumed that the context in which it occur s , allows the 

pe r son to select among the poss i ble inter pretations, 

admitting only one to consciousness (Simpson , 1984). 

Whereas psycholinguists are r ecognizing the need to 

include context in their studies of ambiguity detection, 
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r ecent studies in the aging literature suggest that the 

a bility to utiliz e contextual infor mation may decline in 

old age . It has been sugge sted, for instance , that the 

elderly may not encode a nd thereby stor e contextual 

information as well as younger individuals (Simon , 1979; 

Hess & Hi gg ins, 1983). It has also been suggested th at 

infor mati on that i s e ncod ed by t he elde rly may no t be 

integrated with other new information or i nfo r ma tion 

already in mem ory (Cohen, 1979 , 1983 ; Spilich , 1983) . 

This research also i ndicates that olde r people have 

difficulty drawing infe r ences from contextual 

info r ma tion pa r ticul a rl y when information is i mplici t 

rather than expl icitly sta t ed . 

As mentioned earlier, psycholinguistic r esear ch i s 

now conce rned with the rol e that context may play i n t he 

processing of ambiguous informa tion . As Simpson pointed 

out in hi s 1984 r eview of this literature, the pr inci pa l 

issue concerns whether context influences l ex ical access 

directly or indi r ectly , at some post- access decision 

sta ge . One may ask , 11 ••• does co ntext l ead the l a nguage 

user directly to the appr opriate meaning in memor y 

without any considerati on of oth e r meanings , or i s it 

used to decide among sever al mea nings af ter they have 

been r etrieved 11 (S i mpson, 1984 , p . 316)? In chapter 2 , 

the curr ent models of ambiguity pr ocess ing will be 
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outlined a nd resea rch summarized that s upports th e 

latter position. This li terature sugges ts that access 

of multiple meanin gs of an ambiguous word is automatic 

and that the effects of context take place following 

access. If this is the case , age differ ences would not 

be expected in the first or access stage of ambiguity 

detection . Resea rch ind i cates that automatic co gnitiv e 

processes ar e not as susce ptible to age changes as "mor e 

effortful" pr ocesses (Hasher & Zacks, 1979, Hoyer & 

Plude, 19 80 ). If they occur, age diffe r ences would be 

expected in t he post l e xical access stage where the 

individual must draw inferences from th e context to 

resolve the ambi guity. 

Hoppe and Kess (1981) dev eloped a r esea rch pa r adigm 

to study the effe cts of biasing context on ambi guity 

detection. A modification of this pa r ad i gm was adopted 

in the current study . It inv olved asking subj ects to 

detect two meanings of an amb i guous sentence that had 

either been pr eceded by a conte xtual pa r agraph or 

pr esented alone . By using th i s r esearch design and 

testing people who va ried in age f rom young adult 

through old age , it was hoped to deter mine not only if 

ther e a r e age diffe r ences in the abilty to detect and 

resolv e linguistic amb i guity, but also the r el ativ e 

importance of context in ambiguity pr ocessing . 



Ta ken toge ther, the studi es r eviewed in chapt er 2 

indicate possibl e age decrements in the ability to 

proce ss and utiliz e contextual information. Because 

disambiguating informat i on in natu r al language often 

requires drawing inferences from conte xtual information , 

a ge differences in this ability a r e implicated . 

Several of the studies sur veyed in the literatur e 

review also indicate that at least some of th e age 

differences in context proce ssing may be intricately 

tied to individual differ ences in educati on or cognitiv e 

ablility. This issue is discussed and it is sug gested 

that the high inter- subject variability repor ted in th e 

amb i guity liter ature may be related to these facto r s . 

8 



CHAPTER 2 

Review of the l i ter atur e 

A.fillJ..i_gy,il Y.. 

Ambi guity has been a centr al concept i n the 

for ma t i on of modern l i nguistic theor y . As such , it has 

been the foc us of much psycholinguisti c study fo r the 

past 20 year s. 

Ambiguity exists whe never there a r e two or mo r e 

inter pr etati ons fo r a given wor d , ph r ase or se ntence . 

I t can occur at th r ee l i nguisti c l evels . Lexical 

amb i gu i ty occur s when a wor d has mor e than one meani ng . 

For i ns ta nce, i n the sentence "The sa i lors enjoyed the 

por t " , " port" could r efer e i ther to wi ne or harbor . 

Surface structur e ambigui ty occur s when at l eas t one of 

the wor ds i n a sentence has mor e than one linguisti c 

f unct i on . For e xample, i n th e sentence "T hey a r e 

cooking apples", "cooking " can f uncti on either as an 

adjecti ve or a ver b . Deep or unde r lying st r uctur e 

amb i guity e xists whe n two di sti nct sets of logial 

r ela t ons hi ps a r e shown by the same sentence . For 

exampl e , the sentence "Visit i ng r el atives ca n be a 

nuisanc e " could mea n that going to v i s i t r el ativ es is a 

bother or havi ng r elati ves visit you i s a bother. 

9 



Whereas lexical and sur face ambiguity can be 

resolved by knowledge of the rules or phrase structur e 

of the language, deep structur e ambiguity cannot. It 

was this thi r d type of ambi guity that l ed 

psychol i nguists to include a deep level of analysis , one 

di r ectly r elated to the meaning of the sentence, in 

their transfor mational gr ammar. Howeve r , lexical 

ambiguity has gene r ated the most research in recent 

years, with the pr eponde r ance of research at the lexical 

l evel of language pr ocessing . 

Disambi guation involves f irst detect i ng ambi guity 

(i . e . , d i scove r ing that there is mor e than one mean i ng 

for the given word or sentence), and second , resolving 

the ambiguity (i.e. , deter mi ning the cor rect 

interpretati on). 

To date, developmental psycholinguistic r esearch 

has concentr ated on the acquisition of the ability to 

disambiguate. In a r eview of the liter ature , Hoppe and 

Kess ( 1983) reported that, as with other metal i nguistic 

abilities, the ability to detect and r esolve ambiguity 

appea r s " rel ati vely late" in the language acqui sition 

pr ocess (i . e ., later than most of the structur al aspects 

of language a r e acqui r ed) . In their 1983 study , these 

author s found that s i x- year- old ch i ldren we r e not able 

to detect much amb i guity . Thirteen- year- olds, who could 



perceive two meanings for al most all of the l exically 

ambiguous sentences, could only detect about one half of 

those that wer e structurally ambiguous . Accor ding to 

Hoppe (1986) str uctural ambiguities (surface and 

underlying) are mor e difficult to detect and , seemingly, 

are acquired later. Although some authors (e.g ., 

Jurgens, 1971) suggest that the ability to recognize 

ambiguity may ma tur e by age sixteen, Hoppe and Kess 

(1983) have found mo r e than four percent of structural 

ambiguities we r e undetected by adults and 13 year olds. 

According to Hoppe a nd Kess (1983), "Metalinguistic 

abil i ties develop progressively over the middle and late 

childhood years and continue into adulthood." The 

prima r y concern of this paper is whether metalinguistic 

development, e i ther increments or decrements, continues 

across the adult lifespan . To date, th is issue has not 

been addressed. 

The fundamental question to the psycholinguist 

studying ambiguity has focused on understanding how 

ambiguity is resolved . Is it the case that one meaning 

of a word or sentence is processed at a time (i.e., 

serial processing or singl e readin g ) or are all possible 

meanings automatically accessed (parallel processing or 

multiple reading)? A third alternative, the orde r ed 

access (or canonical appr oach) suggests that all 



meanings a r e pr esented to wor ki ng memor y in a 

hier ar chically or de r ed sequence. The many existing 

studies of ambi guity r esolution have failed to yield a 

gene r ally accepted theor y . There is fairly consi stent 

ev idence tha t mult i ple r eadings may be accessed when 

these wor ds a r e pr esented in isolation . However, the 

resul ts of th ese experimental studies have been 

questi oned on the basis that their l ack of contextual 

i nfor mati on could pr ovoke st r ategi es that a r e different 

than those used in nor mal langua ge co ndit i ons (Kess & 

Hoppe , 1981; Hoppe & Kess , 1986) . F'or instance , co ntext 

could r estrict access to a s i ngl e reading , or it could 

facilitate a selection between multipl e alter natives . 

Aging and Context PrQ.Q~~~1M 

Whil e psychol inguists a r e recognizing the need to 

include context in thei r stud ies of ambigu i ty detection , 

studi es in the ag i ng lite r atur e suggest that the ability 

to util iz e co ntextual infor mation may decline in old 

age . It has been sug gested, fo r instance , that the 

elde r l y might not encode contextual information as well 

as younge r individuals (Simon , 1979; Hess & Higg in s , 

1983) , or that they a re less able to integr ate 

contextual infor mation wi th other informati on or 

information already stor ed i n memory , and finally that 

they have difficulty dr awing infe r ences from contextual 



infor mation t h~t is i mplicitly stated (Coh en, 197 9 , 

1981). The question ar ises whether age decr ements in 

these aspects of infor mation pr ocessing mi ght affect the 

ability of the olde r individual to detect and r esolve 

ambiguity . 

Simon ' s (1979) suggestion that there might be age 

differ ences in the processing of contextual information 

sterns f r om Crai k and Lockhart's (1972) depth of 

pr ocessing model. The main tenent of this model is that 

" t r ace (memor y) per sistence is a function of depth of 

analysis , with deep levels of analysis associated with 

mor e el abo rate , longer lasting a nd stronger traces" (p 

675). Depth in this context r efer s to degree of 

semantic analysis. Simon and Crai k (cited in Cr a ik & 

Simon, 1980) hypothesize that deeper processing consume s 

mor e centr al r esources or capacity and suggest that the 

def iciency with age in encoding a nd r etrie val a t the 

deepest l evels may be due to reduced pr ocessing capacity 

among the elderly. 

Simon ' s (1979) study tested the hypothesis that 

older adults may be deficient in elaboration, especially 

in the integrative aspects of the pr ocess . Subjects 

we r e pr esented with thr ee lists of words in sentence 

format. Recall of these words wa s later pr eceded by no 

cue, a phonem i c cue, a semanti c cue, or a contextual 



cu e . Whereas semanti c a nd conte xt ual cues we r e most 

effectiv e for the younger age gr oup , phonemic cue s we r e 

most eff ect iv e fo r the ol d gr oup. Si mon concluded that 

a gi ng was assoc iated wi t h poor elabo r ati on ; i n 

pa r t i cula r , wi th i neff i c i e nt i nt egr ati on of words wi th 

the context of pr esentati on . She sugges t ed t hat ol de r 

pe opl e who fa i l t o integr ate may , in ef fect , be 

ove rloaded wi th infor ma ti on s i nce t hey have encoded 

sev e r al sepa r ate , al be i t smal l, uni ts instead of one 

l a r ge uni t . She sugges t ed i t may al so be the ca s e t hat 

olde r s ubj ects fai l to pr oce ss contex t ual i nfor mati on at 

all , or do so super f i cially . 

I t shoul d be noted that in Simon ' s ( 1979 ) 

experiment , subjects we r e told to r ead and study the 

se ntenc es f or the meaning of each to- be- r emember ed wor d 

no mat t e r what cues wer e used . Ther efor e , i t i s 

po s s i bl e tha t the el derl y s i mpl y wer e not attending to 

co ntext . Mistl e r - Lachman ( 1972) r epor ts that 

"meani ngful ness" can be judged wi th out co ntext a nd 

r equires littl e mor e than shal low com pr ehensi on . 

In Simon a nd Crai k s ( 1980) study , old and young 

adults wer e gi ve n sente nces co ntai ni ng a wor d t o be 

lea rned (e . g . , The hi ghlight of the ci r cus was th e 

cl umsy BEAR , or The l ock wa s opened wi th a be nt PIN) . 

Recall cue s wer e conte xt specific ( e . g. , "cl um sy " or 
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"bent" ) or we re gener al descriptions of the wor ds with 

no r eferenc es to the sentence context (e . g . , "wil d 

animal " or "a fastene r" ) . I n keeping wi th t he r ati onale 

that olde r subjects e ncode events in a l es s context 

spec i f i 'c manner, the ge ne r al cues wer e mo r e effecti ve 

fo r this age gr oup whe r eas youn ger subjects benef i tted 

most f r om the spec i f i c cues . On the basis of these 

r esults, the autho r s concluded that olde r pe ople hav e a 

tendency to be l ess influenced by context and to encod e 

event s in a s i mil a r way f r om occas i on to occas i on . 

Ther efor e , they wi ll also be nefit l e ss f r om semanti c 

encod i ng contexts . 

It is also poss i bl e that the r esponse of the ol de r 

subjects r ef l ected diffe r ent i al pr efer ences unr elated to 

context . In study i ng age diffe r ences in f r ee 

associati ons, Ri egel ( 1968) notes a pr efe r ence among 

elder ly subj ects for mo r e meani ng f ul , funct i onal 

relati ons , wh i ch he suggests a r e adapt i ve and cor r espond 

mor e closel y to lingui sti c r elati onships . 

Hess a nd Higgins ( 1983) also exam i ned adult age 

di ffe r e nces in context ut i l i z a t i on . In their study , old 

and young adults wer e pr es e nted wi th a seri es of 

homogr aphs (ta r gets) each of which was surrounded by two 

semanti cal l y r elated wor ds (e . g., riv er, ba nk , shor e). 

The i nstr uctions wer e to memorize as many wor ds i n the 



series as poss i ble. Recognit i on fo r tar get wor ds only 

was tes t ed . In the r ecogn i t i on test, the context (i.e. , 

surrounding wor ds) associated wi th the ta r get was e i ther 

identi cal to that occurr ing dur ing study , changed to be 

unr elated to the ta r get, or el i mi na t ed altogether . 

Recogni t i on was fo und to dec r ease i n both age gr oups as 

t he r etrieval co ntext became mor e dissimila r to the 

study context , suggest i ng that both young and ol d adults 

wer e sens itive to contextual mani pula tion . A second 

expe r iment wa s then conducted usi ng the same in i t i al 

lea r ni ng pr ocedur e but only two r ecogniti on conditions 

for ta r get i tems : ol d context and new r el ated context . 

Ther e wer e two di str act or cond i t ions, namel y a new wor d 

appeari ng in a n old semanti cally r elated context , and 

thr ee new r el ated wor ds . Hess and Higgi ns hypothes i zed 

that i f the elde rly do encode i n a mor e gener al manner 

than young adults , they would fa l sel y r ecogni ze mor e 

lur es in old contexts . This hypothes i s was suppor ted 

and the author s concluded that the older s ubjects wer e 

encod i ng ge ne r al semantic infor mati on r el ating to the 

associa ti on between tar get and context , whereas younge r 

adul t s we r e encoding di sti nct iv e i nfo r mati on abo ut 

i nd i v i dual ta r gets . 

The stud i es r epor ted t hus fa r indicate that olde r 

adul ts may be les s l i kely than younger adults to e ncode 



specif i c contextual infor mation . However , the encoding 

of i nfor mation is just the fi r st step neces sa r y i n 

utilizing context. Once encoded , infor mation must also 

be abstr acted , or ga ni zed and then i ntegr ated e i ther with 

other infor mati on or with what one al r eady knows so that 

infer enc es can be made . Cohen ( 1979 , 198 1 ) has 

conducted a ser i es of studies that indicate these latter 

processes may be affected by age . 

In Cohen ' s f irst (1979) expe r iment old and youn g 

adults l i stened to simple or complex messages aver aging 

60 wor ds in length . These people wer e then asked 

questi ons that r equi r ed either r eproduction of facts 

that had been pr ese nted or an inference to be dr awn from 

the facts. The old and youn g gr oups did not differ in 

the number of e rrors on factual infor matio n. However , 

the old adults pe r formed si gnif i cantly mor e poorly th an 

the youn g on those questi ons that requi r ed i nferences, 

pa r t i cula r ly when th i s infor mation was pr esented at a 

fast r ate . Complexity of stimuli was not a signifi cant 

factor. The abse nce of age effects on factual questions 

together wi th the absence of an effect of me ssa ge 

complexity and posi tion of ques tion indicated that the 

infe r ence deficit was not due to memor y loss. 

Cohen ( 1979) also noted that the infer ential 

questi ons that caused the most di fficulty we r e differ ent 



for the two age groups . Although no mention was made of 

what caused the most difficulty for younge r subjects, 

negative pr emises and exclusion clauses (not when, only 

if, unless) seemed to cause mo r e problems for the older 

adults and messages conce r ni ng r elati ve speed and t i me 

seemed especially difficult . Cohen hypothesized that 

dr aw i ng i nfer ences f r om negative premises caused a 

pr ocessing over load. 

The stimul i in Cohen ' s (1979) exper iment wer e 

spoken . It is well- established that ther e is a gene r al 

slow i ng in the ra t e of i nfo r mati on pr ocessi ng with age 

(Bir r en, 1970) . Ther efore, it may have been that in 

listening to speech the olde r adults simply di d not have 

enough t i me to organize facts . In a subsequent study , 

Cohen ( 1981 ) tested young a nd old adults with logical 

reasoning problems in bo th spoken a nd written for mat . 

The olde r gr oup , unl i ke the youn g , found i t di fficult to 

make inferences when the input was spoke n r ather than 

wr it ten . However , even in the self- paced, written 

condition, with unl i mited processing time, the olde r 

adults made mor e e rr or s than did the young , indicating 

that infe r ential r easoning per se may be affected by the 

ag i ng pr ocess. 

Spi lich (1984) was concerned with findin g the 

sour ce of this processi ng deficit. Was the infer ence 
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construction stage of compr ehension being either 

omitted, or carried out slowly and inaccur ately? In his 

r es ea rch, adul ts matched on WAIS Vocabulary scor es r ead 

and answer ed questions on two stor i es . Their 

r ecall/recognition protocols wer e then analyzed in ter ms 

of the Kintsch and van Dijk ( 1978) model of text 

compr ehension and product ion. Part of the pr ocess of 

speech compr ehension involves pa r sing a sentence into 

its const i tuents and a rr a nging them into an order of 

i mpor tance . Mor e important in the process is the 

compr ehension of an overall theme or establ i sh ing 

"global coher ence" . Th e Kintsch and van Dijk model 

assumes that th i s "ca rry- over" of important information 

i s made possible through a working memor y or short-te r m 

memory-1 i ke system that al lows one to ca rry forwa r d 

impor tant idea units from sente nce to sentence . 

The model of infor mation proce ssing f ound to best 

fit the r ecal l pr otocols of the elderl y adults indi cated 

a de crease in working memor y capacity but no change i n 

the str ategy for selecting information . Spilich 

hypothesized that it is th i s decrement in working memor y 

that causes the el derly to experience difficul ty in 

gener ating infe r ences and conclusions necessa r y in the 

compr ehension of compl e x verbal materials . He then 

offered a numbe r of str ategies for mani pul a ting mater i al 



that may amelior ate or eliminate th i s pr oblem . 

Another of Cohen ' s experiments ( 1979) tested 

aspects of compr ehensi on that r equi r ed newly pr esented 

information be r elated to pr ior knowled ge (i . e . , 

know l edge al r eady stored in memor y). Subj ects aga i n 

listened to shor t spoken messa ges and wer e asked to 

judge whether each of t hese conta ined a mi s take or a 

s ta tement that could not be t r ue . For instance , the 

sta t eme nt that the Jones famil y was ve ry cl ose t o an 

a irpor t was followed by the statement that i t was ver y 

quiet and pe aceful. To detect these anomalies the 

listene r had to access s i mple ever yday f acts stor ed i n 

memor y (e . g., airpor ts a r e noi sy) a nd not e the 

discr epa ncy between thi s pr ior know l ed ge and the new 

i nf or mation pr esented in t he messa ge . Aga in, ol de r 

adul t s made s i gni f ica nt l y more er ror s t han th ei r younger 

counterpa r ts in the integr a t i on of old a nd new 

i nf or ma t i on. 

Take n together, th e r esults of these experiments 

l ed Coh e n to conclude : 

" ••. old age compr ehens i on i s hand i capped by 
di mi ni shed ability to pe r f or m s i multaneously 
the t ask of register ing th e sur fac e mean i ng 
and also ca r ry i ng out fur t her pr ocessi ng 
involving integr ati on , constr uction , or 
r eor ganiz a tion of differ ent el ements of th e 
mea ning . I n gene r al , sur fac e compr ehensi on i s 
maintained a t the expe nse of the integr a t i ve 
pr ocess" p.426 . 
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In summa r y, r es e arch indica tes that olde r ad ults 

may fa il to e ncod e contextual information, or if 

information is e ncoded , they often fa i l to i ntegr ate it 

with other information that is pr esented , or wi th 

i nfor mat i on already stor ed in memo r y. The r esult i s a n 

inability to dr aw infe r ences f r om contextual 

i nformati on, pa rti cula rl y when th i s information is 

implied r ather than explici tly stated . The ability to 

di samb i guate information in natu r al langua ge often 

requires dr awing in f e renc es from the linguist i c contex t 

in wh ich it occur s. The literatur e r eview ed indicates 

this may be a probl em for many older ad ults. 

Ind iv i d ya 1 D ifli:.c..e.n"~ 

In their revi ew of th e l i ter atur e, Hoppe and Kess 

( 1982) noted a hi gh degr ee of individual diffe r ence s in 

metal i nguistic ab ilities, 

tt • •• de t ect i on a nd ambi guity r esolut ion a r e 
not linguisti c a bilities wh i ch a r e exhibit ed 
in the sa me fashion or in the same degr ee by 
all adult subjects in psycholingu i stic t asks , 
r a th er one finds conside r a bl e individual 
diffe r enc e s in this ar ea". 

The que stion a rises r ega rdin g wha t f a ctor s account f or 

this var i ability . 

In th e ag ing li t e r a tur e ce r t ain indice s of 

cognitiv e ability and life style (e . g . , educa t i on, 

occupa tion, activity l e vel) hav e been found to interact 

2.1 



with age- r elated differences in various cognitive tasks. 

For instance, in the expe riments reported by Cohen 

(1979) age comparisons were made between highly educated 

old and young ad ults and old and young adults who had 

dropped out of high school at ages 12 and 16 

respectively. Education was found to be an important 

factor. Although the older educated group performed 
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more poorly than the younger educated , their pe rformance 

was comparable to the l ess educated young group . 

Performance was the lowest among the poorly educated 

elderly. 

In a study involving perceptually ambiguous 

figures, Botwinick et al. (1959) also r eport ed an 

increased ability to r ecognize perceptual stimuli that 

was related to increased education of the elderly 

subjects. 

It has become common practice in aging research to 

match subjects on the basis of verbal performance 

because it tends to be highly correlated with education. 

Typically, the WAIS vocabulary subtest or some other 

vocabulary test is used for this purpose . Vocabulary 

tests a re considered to be measures primarily of 

"crystallized" intelligence, a term used to describe 

skills that reflect learning and acculturation. "Fluid" 

intelligence, on the other hand, i s thought to represent 



a biolog ically - based capacity measur ed by tasks that 

involve abstract r easoning and perceiv i ng r elationships 

among compl e x fi gur es such as Raven ' s Progr essive 

Matr ices (Hor n & Cat tell , 1967) . Kausler (1982) 
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r ev i ewed sever al studies that impl i ed that when age 

gr oups we r e adjusted fo r differ ences in education lev el 

and l evel of flui d (i . e . , non verbal) i ntell i ge nce , age 

diffe r ence s typically found in probl em- solving 

disappea r ed. Given its hypothesized r elati onship wi th 

pe r ceptual ab il i ties, the possibility a r ise s that the 

ab i l i ty to de tect and r esolve amb i guity may be closely 

related to "fluid " reasoni ng . Subj ects in the cur r ent 

study we r e tested on tasks r epr esentative of bo th types 

of i ntelligence as wel l as sever al perceptual tasks i n 

a n attempt to deter mine the best pr edictor of ambiguity 

de t ect i on . 

Arnb i gui tv ang C.QDli.X.t 

As mentioned ea r lier, studies of amb igu i ty have 

fa il ed to yi el d a ge ne r ally accepted theor y of how 

ambiguity i s r esolved . Th er e i s fai rl y consi stent 

ev i denc e that mult i ple readings (i.e., interpr etations) 

of some cl asses of ambiguous words a r e accessed wh en 

thes e wor ds a r e pr esented in isolation . However , 

r esearch conce r ni ng the effects of biasing context is 

l ess cl ea r. Context could r estr i ct access to a single 



24 

r ead i ng , or i t could per mi t a selection be tw e en multipl e 

alter nati ves . In th e fi r st instance, context would 

i nfluence l exical access directly, wher eas in the second 

i t woul d i nf luence a post- access decision pr ocess . 

The foll owi ng i s a r eview of the th r ee principal 

model s of ambigu i ty pr ocessing that have eme r ged f r om 

the lexical amb i gu i ty l i ter atur e. Acco r di ng to the 

Context- Dependent Model, in i t i al acti va tion of a meani ng 

of a n ambi guous wor d i~ sensit i ve to the context in 

wh i ch i t occu r s . Context i s thought to prime only the 

meani ng that i s consi stent wi th i t , ther efor e 

el i mi nating the necess i ty of r esol vi ng the ambi guity . 

The second , or Orde r ed - Access Model , contends tha t when 

an amb i guous wor d i s pr esented i ts mean i ngs a r e 

r et rieved i n a serial , self- ter mina ti ng s ea r ch . The 

most f r equent meaning is act i vated fi r st , and acco r di ng 

t o i t s fi t wi th the context , th i s meaning i s e i ther 

accept ed or r ejected . If i t is r e j ec t ed , the second 

most f r equent meaning is accessed and so fo r th unt i l th e 

correct mea ning is found . In the th ird, or Exhaustive 

Access Model , pr esenta t ion of an amb i guous wor d i s 

thought t o simul taneously acti va t e all meani ngs of the 

wor d . Context i s then used to select t he appr opr iate 

mean i ng after wh i ch al l other meanings a r e suppr essed . 

Although the Context- Dependent Model has r eceived 
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mi nimal support, the Or de r ed - Access Model has f a r ed 

better, particula rly in experiments in which the task 

was to detect mo r e than one mea ning for a n ambiguous 

word . Rece nt, albeit limited support has also been 

f ou nd using sentence compr ehension and lexical decision 

tasks. To date , the Exhaustive Access Model has 

received the widest support. Th i s support has come from 

resea rch involving such experimental tasks as sentence 

com pletion, r ecall, phoneme monitori ng , l ex ical 

decision, wor d naming, and Str oop interfe r ence . Simpson 

(1984) pr ovides a compl e te r eview and discussion of the 

literature. Based on th is r eview , he concludes that it 

i s not possibl e to make a simple distinction between 

select iv e a nd exhaustiv e access. He proposes that mor e 

than one meaning will be activa ted, but the degr ee (or 

r a t e) of activ ation is sensitive to the dominance of the 

meaning and the context in which it is pr esented. 

Of pa rticula r interest for the purposes of this 

resear ch is a study by Sei denberg, Tanenhaus , Leiman , 

and Bienkowsk i ( 1982) . Thes e autho r s suggest that all 

meanings of an ambiguous word a r e accessed momenta rily 

r ega r dless of the r elativ e f r equency of the use of those 

mea nings or the bias pr ovided by semanti c context . 

Accordi ng to Sei denber g et al . ( 1982) , context affects 

post- lexical processing and interacts with word 
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reco gnition in diffe r ent ways ; for instance , multiple 

access will occur when the interpretations are equally 

possibl e (regardless of the context). Selective access 

occurs if the contextually appropriate interpretation is 

the most probable and is of~ much higher f r equency than 

a ny alternative . Access of th e inappropri ate reading 

occurs if a word is used in a low frequency sense. 

What a re the implications of the psycholinguistic 

studies for the older individual who may or may not be 

able to utilize contextual information? If l e xical 

access is automatic, it is possible that there would be 

no age differences in this stage of detection . Research 

has shown that automatic co gnitive processes do not seem 

as susceptibl e to age changes as do effortful processes 

(Hasher & Zacks, 1979; Hoyer & Plude, 1980). 

Linguistically, this has been found for frequency 

judgements (Atti g & Hasher, 1980, Kausl e r & Puckett, 

1980) , and perhaps more importantly for semantic 

activation during memory encoding (Howard, Lasaga & 

McAndr ews , 1980) . These r esults did not vary with 

ed ucational level of the subject. Howa rd et al . 

concluded that "although the aged may be l e ss likely or 

less able to engage in some forms of semantic 

elaboration, our results indicate that they are not 

deficient in the automatic semantic encod ing that occurs 



when words are held in working memory ( p. 70) ". Bur ke 

and Yee (1984) also repor t no evidence for age related 

changes in semantic pr ocessi ng of sentences , including 

access to i mpl icit informat ion. Age changes then, if 

they occur, would be expected i n the post-lexical 

processing stage where the individual must draw 

inferences from context in resolving the ambiguity. 

Recently, Hoppe and Kess ( 1981) developed a 

r esearch paradi gm to study the effects of context on 

ambiguity detect i on. In their expe r iment, university 

students were asked to detect two meanings of ambiguous 

sentences that had been preceeded by a contextual 

paragraph or presented alone . The contextual pa r agraphs 

avera ged 72 words in length and were designed to provide 

a thematic str ucture that was aimed toward one meaning 

of the sentence. It was hypothesized that this 

" thematic" context would influe nce the detection, i.e., 

limit the reading of the sentence to only one meaning. 

For example , the ambiguous sentence "He wears a light 

suit in the summer" could be preceded by a paragraph 

suggesting that the suit i s "light in weight" or that it 

i s of a "light color " . 

Although Hoppe and Kes s (1981) nad chosen ambi guous 

sentences that were not strongly biased , data analy sis 

suggested that each sentence had some inherent bias when 
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pr es e nt ed i n isol ation . For e xampl e , i n t he sentenc e 

above it may hav e bee n t he ca se tha t 75% of th e subj ects 

thought of light we i ght befo r e they thought of light 

color ( or vice ver s a) . Because of t h i s i nitial bi as, 

Hoppe and Kess we r e able to exami ne the influence of 

context r el a tive to the inher ent bias of t he sentence . 

In some i nstance s the contextual pa r agr aph was congr ue nt 

wi th the i nher ent or dominant bias of the sentence , i n 

other i nstances it was aga i nst or subordinate t o th e 

i nhere nt bi as . In keeping with Sei denbe r g et al,' s 

hypothesis , detection (of two meani ngs) was f as t est whe n 

the context was again~ the bias of th e se ntence , 

suggesti ng that both meani ngs of th e se ntence had been 

a utoma ti cally acce ssed . When the context was in line 

with the mor e common mea ning of t he se ntence it took 

longe r t o el i cit t he second r eadi ng , suggesti ng t hat 

sel ect i ve access had occurred ( i. e . , s el ect i on had been 

limi ted t o the domina nt reading ) . 

The depe nd e nt va r iabl e in Hoppe and Kess ' s study 

was the t i me i t took the s ubject to r ead the amb i guou s 

sentence and indica t e t ha t t hey had see n two meani ngs of 

the se ntence . Usi ng th e same depe ndent va ri abl e , what 

r esults mi ght be expected wh en diffe r ent age gr oups a r e 

included i n this study? If olde r subject s do not 

pr oc e ss or integr a te contextual i nfor mati on a t all , 
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th eir de tection l a tenci es should be fairly equival ent in 

all th r ee conditions (dominant bias, subordina te bias , 

and no context). On the other hand , an absence of age 

diffe r enc e s in the abil i ty to encode and draw infere nce s 

from context would r esult in a simila r latency pattern 

for all ages . Pr oce ssing itself may take longer due to 

ge neral slowing down of the rate of information 

processing with age , but the same pattern of latenci es 

would be expected for all age groups. A third 

alternative i s that latencies would be longest for th e 

elderly subjects in the dominant bias condition. Her e 

access i s limited by context to only a single reading 

and the subj ect must switch to the second, less common 

reading . Memor y research indicates that when 

i nformation has to be transfor med or reor ga ni z ed, age 

deficits are especially noticeabl e . This problem should 

not occur i n th e subordinate bias condition where both 

meanings s eem to be accessed simultaneously. 

In summary, th e curr ent study was desi gned to 

synth esiz e r ecent work in psycholinguistics with 

research in the a r ea of lifespan co gnitiv e developme nt . 

This research ad dr essed a numbe r of questions. First , 

are th e r e age diffe r ence s in the ability to 

disambigu a t e? Second , do age differences occur wh en 

r esol ution of ambi guity is dependent on the proce ssing 
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of contextual information? Thir d, wh a t is th e effect of 

contextual bias on amb i guity detection? Does th i s 

factor inte r act with age? Fourth , is the explicitness 

of the context/ambi guity r el ati onship a factor in 

disambiguation and if so , does th i s facto r inter act with 

age? Last, what co gnit i ve and non- cognitive factor s 

best pr edict amb i gu i ty detection? 

The current study attempted to answer these 

questi ons usin g a mod ified version of Hoppe and Kess's 

(1983) r esea r ch pa r adigm. The ability to detect 

amb i guity among subjects who vari ed in age from young 

adulthood through old age was assessed in a no bias , a 

dominant bi as , and a subor dinate bias context condition. 

Subjects wer e pr esented wi th cont ext/ambiguous sentence 

pairs that were ei ther explicitly or impl i citly r elated. 

Final ly, a numbe r of cognit iv e tasks (ver bal, nonverbal, 

& pe r ceptual) and demogr aphic va r iables (age , sex , 

education ) we r e exam i ned to det er mine the best 

predictor( s) of amb i guity detection . 



CHAPTER 3 

Experiment 1 

Exper i ment 1 was a scaling study. Its main pur pose 

was to de t er mi ne the inherent bias value s for a numbe r 

of ambigous sentences . On the basis of this 

information, sti muli for Experiment 2 were then 

selected. As Hoppe and Kess (1983) found , when 

lexically amb i guous words a r e presented in the context 

of a sentenc e , th e r e is often a dominant or preferr ed 

readin g to that sentence. However, it cannot be assumed 

that the preferred r eadin g of a sentence will be the 

same for each age group. Th er ef or e , a pr eliminary 

scaling study was conduct ed to ascertain age appropriate 

nor ms for se l ection of stimuli . 

Metho~ 

~~~. The 32 participants in the current study 

we r e all stude nts , faculty , or s taff members f r om 

Camosun Coll ege or the University of Victoria . Three 

age groups wer e tested . Students , faculty, and staff 

comprised the youn g and middl e age groups, while 

students and facul t y compr i sed the oldest gr oup . Many 
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of t he pa rticipants i n th e latte r grou p wer e a tte nding 

summe r course s a t th e Univ e r sity , others we r e f a cul t y 

memb e r s e ither still tea ching or r etired from Camo sun 

College . 

Ages for the thr ee groups sampl ed r a nged a s 

follows : young pa r ticipants , 20- 35 years (x=30 . 6) , 

middl e aged, 39- 55 (x=44. 8 ), a nd th e oldest , 65 - 73 

(j=66 .1). The range i n years of educa tion was ve ry 

simil ar for each age gr oup . For the youngest group 

educati on r anged f r om 12- 19 yea r s (x= 14 . 4) , th e r ange 

for the middl e group wa s 12- 20 years (x=17 . 1), and for 

the olde st gr oup , 9- 20 yea r s (x= 16 . 8 ). Initi ally , ea ch 

group consisted of 10 sub j ects , 5 f emal es and 5 mal es. 

Two add i t i onal subj ects we r e added t o th e middl e group; 

this addition will be expl a ined in the r esults section 

of th e s caling s tudy . 

Whe n as ked to assess their ov e r all health , vi s ion 

a nd hear ing in gene r al (i . e ., compa r ed to th e gene r al 

publ i c) a nd r el a t ive to others t heir own age , all 

subj ect s r e por ted their overall health to be e ither good 

or ve r y good . The majority of s ubj ects of all age s al s o 

repor ted their hearing and vision t o be e ither good or 

ve ry good . Appr oximately t h e same pr oportion from ea ch 

a ge group r eported that their heari ng or eyesi gh t was 

"fa ir" or "poor" r el a tiv e t o other s t heir age . 



33 

llimJJ..U. : 

Sti muli for the scal i ng study consisted of 40 ambi guous 

sentences, each 8 to 10 words in length . These 

sentences can be found in Appendix A. Earlier r esearch 

by Mistl e r- Lachman ( 1972) with young college students as 

subjects, indicated that all of these sentences wer e 

highly biased (80% or gr ea ter ) . The bias for each 

meaning of each ambiguous sentence is def i ned as the 

propor t i on of t he sample that initially pe r ce ived t he 

same meaning for the sentence . Each sentence was typed 

in bold face on a 12 . 6 x 20 . 3 cm index card . 

The pa r ticipants ' crystallized intelligence was 

assessed with the r evi sed version of the Peabody Pictur e 

Vocabulary Test (PPVT) . This t est of receptive 

voca bulary was developed and r evi sed by Dunn and Dunn to 

estimate ver bal abil ity and scholastic apt i tude . It 

will be r eferred to as the Peabody . The Advanced 

Pr ogr essive Matrices Test (APM- 1962) devel oped by J. C. 

Ravens was used to assess flu i d intelligence . Thi s 

abs tract r easoning task was desi gned to assess the 

mental abil i ty of people with above ave r age intell ectual 

ability. This test , wi dely used for school and 

vocati onal counselling and placement and r esear ch , will 

be r efe rred to as Progr essive Matrices . 

Per ceptual tests included the Hooper Visual 
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Organization Test (HVOT) and the Ambiguous Pictures 

Test . The Hooper , as it will be r eferred to, was 

developed by H. E. Hoope r, and is a 30 item pictorial 

test designed to assess brain pathology of the right 

hemispher e. It consists of drawings of simple objects 

wh i ch subjects a r e asked to name . These objects have 

been cut into seve r al pa r ts and r ea rranged . The 

Ambiguous Pi ctur es Test was designed for the current 

study, and will be r eferred to as Amb i guou s Pictur es . 

Th i s test consis t s of seve n pictur es of r eversible 

fi gures such as Boring ' s Wife/Moth er- in- Law , Peter/ Paul 

Goblet, duck/rabbit etc. wh i ch wer e gl ued onto 12.6 x 

20.3 cm index cards . These figures can be found in 

Appendix B. 

Procedur~: 

All subjects were t ested individually. After a brief 

explanati on of the pu r pose and gener al procedur es of the 

experiment , subjects were asked to fill out anonymous 

personal data sheets . Testing commenced wi th 

pr esentation of the Hoope r, followed by the Peabody . 

Presentati on of these tests followed standardized 

proc edur es. 

Upon completion of the Peabody, the pa rti c i pants 

wer e told that the next task involved sentences that 

were amb i guous. The deck of 40 sentence cards was 



pla ced in front of the subject face down . The subj ect 

was instructed to turn ov e r the card s one at a time , 

read the sentence, and say 11 y es" as soon as mo r e t han 
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one meaning fo r the sentence was detected. The 

expe r imenter timed how long aft er turning the sentence 

card ove r i t took the subject to say 11 yes 11 • Thus, 

detection time fo r se nt ences included read i ng time. 

I mmediately aft e r saying 11yes 11 , subjects reported the 

fi r st meaning of the sentence that had come to mind 

followed by the second or alternative inter pr etation . 

Subjects who fa i led to detect two meani ngs were timed 

until they ind i cated that they coul d onl y see one 

meaning , which they then gave . To gua r d against warm- up 

effects , four practice sentences were given fi r st , and 

subjects were allowed to ask quest i ons . To gua r d 

a gainst or der effects, the subsequent 40 t est sentences 

wer e pr esented in a different r a ndom or de r to each 

subject. 

Following the ve r bal ambiguity task , subjects were 

pr esented with the seven ambi guous pictur es . The 

procedure fo r this task was the same as for the 

preceding task, i.e. , pictur e cards were placed face 

down in f r ont of the subject who was instr ucted to turn 

them over one a t a time and indicate wh e n they could s ee 

mor e than on e obj ect in the pictur e. 



The last task pr es ented was the Advanced 

Pr ogr essiv e Ma trices Test . Subjects wer e given 

unlimited time on t his t ask . 
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The current scal ing study had three purposes . The 

first was to deter mine if ther e were age differences in 

ambiguity detect i on , the second was to examine the 

rel ationsh 1 p between amb i guity detection and other 

cognitive tasks , and third , to deter mine the degr ee of 

bias inherent in the ambiguous stimulus sentences. 

Resul ts of the scal ing study will address these three 

i ssues . 

Results and Di sc~~~~~= 

Mean correct r esponses and latenci es for ambi guity and 

pr ed ictor t ests can be found in Table 1 . For am biguity 

detecti on , a response was considered accur ate if a 

subject pa r aph r ased t wo interpretations of the sentence, 

each of which focussed on the lexically ambiguous key 

word. 

First , an analysis of variance was conducted for 

each amb i gu ity measure to determine whether there was an 

age effect fo r ambi guity detect ion (number co rrec t) and 

the t i me taken to r esolve the amb i guity (latency). No 

significant age effect was found fo r e ither of these 

measures u > .1 0 in each case). 

Second , data on the seven pr ed i ct or variables (age , 



r-..., Table 1 
C'f) 

Mean Correct Responses and Latencies for Ambiguity and Predictor Tests 

Ambiguous 

Sentences 

Age Group 40* Time{s) 

Young 33 .7 6 . 7 

(4.8) ( 1. 7) 

Middle-Aged 35 . 3 6 . 6 

( 2 . l) ( 1. 6) 

Old 35 . 4 6 . 4 

(3 .t) ( 1.9) 

* =Total Possible Score 

Ambiguous 

Pictur es 

7* 

6 . 2 

(. 7) 

6 .0 

( l. 1) 

5 . 3 

(.8) 

Note. Standard deviations are in parentheses. 

Progressive Peabody 

Matrices 

60* 175* 

52 .1 163.2 

(3 . 6) (8.9) 

51.9 169.4 

(4 . 0) ( 3. 1) 

42.3 167.1 

(8.0) (6.8) 

Hooper 

30* 

28.3 

( . 9) 

26 .2 

( l.5) 

25 . 4 

(2 . 7) 
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sex, education , Pea body, Hooper, Progr essive Matrices 

and Ambiguous Pictures) wer e submitted to a canonical 

corr el ati on anal ysi s to see if th er e was a si gni fic a nt 

relati onsh i p between these variabl es and the criter ion 

variables (numbe r cor rect and latency) . The 

r elati onship between the pred i ctor and both cr iter ion 

var iables comb i ned was si gni ficant R~ = .74, Wilks Lambd a 

.E(14 , 40) = 2 . 81, ~ < . 006 . 

Gi ven the s i gni ficance of the canoni cal 

correlati on , sepa r ate r egressi on analyses we r e pe r form ed 

on each of the cr iterion va riables . A hie r a r chical set 

r egr ession analysis was used in which demog r aphic 

va riables (a ge, sex and educati on) wer e combined as one 

set , the Peabody as a measur e of cry stall i zed 

i nt el l i gence fo r med the second set , and a thi r d set 

r epr esenti ng f l ui d i ntell i gence , was comprised of sco r es 

on the thr ee pe r ceptual tasks (the Hoope r , Pr ogr essive 

Matrices and Ambi guous Pictures t ests) . The effects of 

eac h of these thr ee pr edictor va r iables on the criter ion 

variables we r e examined sepa r ately and in combinati on 

wi th each other (e . g., demogr aphics , demog r aphics+ 

cr ystall i z ed , demogr aphics+ flu i d and demog r aph i cs+ 

crystallized+ fluid). 

Of the th r ee facto r s and combinati ons ther eof , only 

crystallized intel l i gence pr ed i cted the numbe r of 
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amb i guiti es detected , R = . 36 , f(1 , 26) = 10 . 68 , ~ <.003 . 

When the crit eri on was latency of det ect i on , 

c r yst al l i zed intel l i gence, though not stati sti cal ly 

s i gnifi ca nt u < . 07), was again t he best pr ed i ctor 

va r i able . 

These r esul t s suggest that when ambiguous sentences 

a r e pr esented i n i sol ati on , the best pr ed i ctor of both 

speed and accur acy of detec ti on i s c r ystal lized 

in t ell i gence . Demogr aphic and f l uid i ntell i gence 

measu r es co ntri but ed mar ginal l y , if at all . 

Cor r ela tions between the measur es of amb i gu i ty 

de t ect i on and the pr edictor va riables can be found i n 

Tabl e 2 . It can be seen tha t th e r elati onsh i p between 

ac c ur a cy and latency of detec tion was both l ow and 

negati ve 1c = - .1 3) . As well , the Peabody was 

negativ el y r el ated to de t ect i on l ate ncy iJ:. = -.36) . 

Thi s i nver se r ela t i ons h i p suggests that subjects hi ghest 

i n ve r bal sk il ls we r e quickest to detect ambi guity . The 

number of ambi gu i ties detected was pos i tively r elated to 

vocabul a r y i~ = . 54) . In s um, hi gh ve r bal skill s we r e 

assoc i ated wi th both speed and accur acy of amb i guity 

de t ect i on . 

The third a nd mo s t i mportant pur pose of the scal ing 

s t udy wa s to deter mi ne the bias value fo r each of the 40 

amb i guous sentences for each age group . As menti oned 
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Table 2 

Correlations Between Measures of Ambiguity Detection and Predictor Variables: N = 28 

Ambiguity Age Sex Education Ambiguous Progressive Peabody Hooper 

Accuracy Pictures Matrices 

Ambiguity 
Latency -.129 - .269 .283 - . 183 - .177 - .080 - .357 . 156 

Ambiguity 
Accuracy - .021 - .137 .161 .213 .215 . 540 .085 

Age . 057 .459 - . 443 -.545 .275 -.563 

Sex - . 239 -.206 .099 .081 . 097 

Education -.178 -.057 .245 - . 397 

Ambiguous 
Pictures .343 .164 . 362 

Progressive 
Matrices .308 .483 

Peabody . 123 

Hooper 



ea rli e r, stimulus s entences fo r the scaling study were 

take n f r om pr evious resea r ch in ambi gu i ty de tection 

involv i ng young coll ege students (Mistl e r - Lachman , 

1972) . These sentences wer e al l cons i de r ed hi ghly 

bi ased fo r that popul ati on, wi th bias val ues fo r the 

dom i nant meani ng r anging f r om 81 -1 00 % agr eement (x= 
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91 .5). The pri ma r y pu r pose of th e scaling study was to 

asce r ta i n wh e ther the same h i gh degree of bi as would 

hold fo r middle- a ged and olde r subjects . 

In gene r al , a gr eat de al of va riabil ity i n bias 

val ues was found fo r a numbe r of s e ntences , both wi thin 

age gr oups a nd be tween age groups . The i ntr agroup 

va ri abili ty was the hi ghest in the mi ddle- gr oup, i . e ., 

th i s gr oup was least likely t o show a str ong bi as for 

either inter pr e tati on of a sente nc e . For some 

sente nc es , the fi r st r epor ted or domi nant mean ing s eemed 

to be age dependent . The most pr efe rr ed or domi nant 

meaning for one age gr oup was the least pr efer r ed or 

subor di nate choice fo r another age group . 

Ul timatel y, 18 l ex i cal l y amb i guous sentences wer e 

s e l ected fr om th e 40 in Exper i ment 1 to se r ve as 

stimulus sen t ences i n Experiment 2 . Thr ee of the 

sentences could be cons i de r ed highly bias ed for all 

thr ee age gr oups with bias values fo r th e mor e prob abl e 

meaning r a nging from 7 1-1 00% (x =85%) . An additiona l 10 



42 

sentences we r e highly biased fo r two of three age gr oups 

( r ange 75- 100%, x= 83%) with th e thi r d gr oup also 

favoring the dom i nant interpretation (~=63%) . The final 

five se ntences met a minimum crit erion of 60% bias or 

greater fo r all 3 a ge gr oups ( range 61-90$ , x=71 %) . In 

order tc meet a min i mum cr i t erion of 60% or gr ea ter two 

s ub jects wer e added to the mi ddl e aged gr oup . 

The 18 stimulus sentences and bias values can be 

found in Table 3 . Again , all 18 sentences met a mini mum 

cr i teri a of 60% bias value for al l th r ee age gr oups . 

Although the degr ee of bias r anged f r om 60-100¼ th e mean 

va r i ed from 7 1% for the mi ddle gr oup to 78% and 80% for 

the oldest and the youngest gr oups r espect i vely . The 

mean de gr ee of bias fo r all 18 sentences wa s 76%. 

In summa r y , results f r om Experiment 1 indica ted 

that there were no age diffe r ences i n e ither th e speed 

or accuracy of de t ect io n of amb i guous sentences that 

occurred in isol ati on . These r esults can be explained 

by add itional findin gs which indicated that both 

measur es of amb i guity detection we r e best pr edicted by 

cry s talliz ed intelligence, an ability that r emains 

stable ac ro ss the adult lifespa n. 



~ Table 3 

Ambiguous Stimulus Sentences a nd Bias Values by Age Selected for Experiment 2 

Ambiguous Sentences 

I have never bought X'mas presents on time. 

The candidate had secretly changed his address . 

Numerous accused persons had already appeared before 
Mr. Williams. 

The housewife was angry because she couldn't find 
her glasses. 

He would not make the stakes any higher. 

Mrs. Hendricks was finally satisfied with the large 
checks. 

We gave the bat we had found to a boy in the park . 

He confidently entered the office of the president . 

Bias Values for Most Prevalent Meaning 

Young Middle- Aged Old Mean Bias 

n = 10 n = 12 n = 10 N = 32 

80% 75% 90% 82% 

100% 82% 71% 84% 

100% 83% 88% 90% 

70% 75% 90% 78% 

90% 64% 80% 78% 

60% 

75% 

78% 

82% 

67% 

60% 

89% 

80% 

86% 

77% 

74% 

75% 

(table continues) 
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Table 3 continued 

Ambiguous Sentences 

James did not sufficiently emphasize the importance 
of their deed . 

He did not actually expect the paper to cover 
everything. 

Major Jones decided to execute the command . 

We never expected the company to be on time. 

Betty and Judy had not really enj oyed the slides. 

We all knew their business was making money . 

The spring was not as successful as we had hoped. 

After several painful str okes the victim died. 

The sickly young man was trying to avoid the draft. 

The children lost the game . 

Bias Values for Most Prevalent Meaning 

Young 

n = 10 

100% 

90% 

88% 

63% 

80% 

78% 

80% 

67% 

70% 

67% 

Middle-Aged 

n = 12 

60% 

75% 

64% 

75% 

75% 

73% 

64% 

64% 

82 % 

60% 

Old 

n = 10 

75% 

60% 

89% 

80% 

60% 

66% 

60% 

90% 

60% 

88% 

Mean Bias 

N = 32 

78% 

75% 

80% 

73% 

72% 

72% 

68% 

74% 

71% 

72% 



CHAPTER 4 

Experiment 2 

The next step in the current study involved 

developing contextual pa ra gr aphs for the 18 sti mulus 

sentences selected from Experiment 1 . Two paragraphs 

wer e written fo r each sentence, one favorin g the 
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dominant inter pretation, th e other favoring the 

subor dinate inte r pr etation. Each contextual paragr aph 

was 44 - 58 words in length (x=52 . 5) . Alternative 

parag r aphs fo r any g iven sentence did not differ by mor e 

than e i ght words in length. The 36 contextual 

pa r agr aphs can be found in Appendix C. 

Aga in, the plan was to pr esent subjects first with 

a thematic contextual paragraph that was biased either 

i n favo r of the dominant or subordinate i nterpr etation 

of the sentence . The hypothesis was that the fo r mer 

would limit the reading of the subsequent ambiguous 

sentence to its pr eferred interpretati on, while the 

latter would lead to both interpretations be ing produced 

almost s i multaneously . 

As mentioned earlier, r esea rch has indicated that 

older subjects have mor e difficulty than the young in 
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drawing i nferences from compl e x ve r ba l ma terial, 

pa r ticula rly when the informa tion is impli ed r ather than 

expl icitly sta ted (Coh e n, 1979, 1981). On the basis of 

Cohen ' s findings, th 0 r t estion a ro se wh ether t he 

i nteg r ati on of the conte xtual pa r agr aphs with th e 

subsequent ambiguous sentences would be a ffected by th e 

r el ationship betw ee1 t i~ con·£xt a nd the s entenc e 

'ruld it be easier to integr ate the ambiguous sentence 

with the co ntextual paragr aph if the r el ationship 

between the two was e xplici t r ather than implici t ? To 

a ssess thi s question , context pa r agr a ph s for one- half of 

the sentences included th e lexical l y ambiguous word fr om 

the sent ence in th e body of the pa ragr aph. For 

instance , the wor d "draft" e ither in the mil itary 

consc r iption sense (dominant interpretation) or as a 

str eam of ai r (subor dinate) s e nse was used in the 

pa r agr aph pr eced i ng the s e nte nce "The sickly young man 

was t r yin g to avoid the DR AFT" . In the rema i ning 

contextua l pa r agr aphs, the l exically amb i guous wor d was 

never stated explic i tly , but r ather was impli ed . For 

exam pl e , the sentence "The ch il dr e n LOST the game ", was 

preceded by a pa r agr aph which told of a game which the 

ch i ld r en didn ' t win (dominant inter pretati on) or of a 

game they had mispl aced ( subordinate interpr etation). 

I n summa r y , based on the scal ing study , 18 



ambi guous sentence s , with an ave r age bias of 76%, wer e 

sel ected as t est stimuli . Two contextual paragraphs 

(one favorin g the preferred interpretation of the 

sentence , one favoring the alternative meaning) were 

developed for each sentence . One half of these 

dominant/subord i nate context pairs included the 
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lexically ambiguous key word from the sentence lliQli~il 

condition); for the other half , the key ambiguous word 

was implied but not stated ti..IDJ21.1tl..t condition) . With 

thi s desi gn it was hoped to discover not only whether 

ther e a r e age difference s in the ability to detect 

amb i gu i ty but whether ambiguity detection is depend e nt 

upon the natur e of the context i n which the amb i guity 

occurs . 

~~ 

Subjects an~ ~.e.sJ,gn: The 60 pa rtici pants in this 

experiment wer e new subjects drawn from the same subj ect 

pool as the scaling study . Again three age gr oups were 

tested . Twenty Subjects (10 mal es & 10 females) 

comprised each age group . With i n each age group , ten 

individuals wer e assi gned to one of the two (dominant 

vs . subordinate context) experimental conditions . 

Assignment was r andom with the r estri ction that there be 

an equal number of mal es and females in each group . 

Thus, 5 young males and 5 young f emal es wer e pr esented 



48 

wi t h the dominant context , another 5 young males a nd 5 

young females wer e pr esented with the subordinate 

context , etc . Each s ubjec t was pr esented with 18 

pa r agr aph sentence pa irs , 9 of which we r e explicitly 

r el a ted ; for the r ema i ning 9 the r elationship was 

i mplicit . The 30 pa r t icipants from the scaling study 

serv ed as controls fo r this exper i ment i . e . their 

r esponses to the 18 stimulus selected fo r Experimen t 2 

ser ved as a neut r al or no context contr ol condition . In 

summa r y , the current study was a three (age group ) by 

three (context) desi gn with one r epeated measur e 

( e xpl i citness). 

The mea n age and educati on fo r each of these age 

gr oups by condition can be found in Table 4 . A 3 (age 

grou p ) x 3 (exper i mental condition) Analysis of Variance 

with education as t he depe ndent variable indicated that 

the exper i me ntal and contr ol gr oups we r e simil a r in 

ter ms of education , i . e . , there was no age by condition 

inte r act i on . The th r ee age gr oups did differ , however, 

in ter ms of education , £( 2 , 82) = 3 . 27 , D< . 05 . As Tabl e 

4 indicates , the youngest subjects had fewer year s of 

educati on than did middle- aged and olde r subjects. This 

finding i s not sur pr ising given the numbe r of young 

subjects who were st i ll underg r ad uate stude nts . The 

eff ect of int er est however , was the homogeneity of t he 



Table 4 

Mean Age and Education by Context Condition 

Group 

Young (N 30) 

Middle-Aged (N 30) 

Old (N 30) 

* Years 

Context 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Age* 

30.2 

30.6 

26.7 

29.2 

47.4 

44.8 

46.4 

46.2 

71. 5 

66.0 

71. 9 

69.8 

Education* 

15 . 8 

14 . 4 

14 . 4 

14.9 

16 . 2 

17. 1 

16.8 

16.7 

15.0 

16.8 

17.1 

16.3 

49 



three experimental gr oups within each age gr ouping . 

.Stimuli: 

50 

Sti mul i for Expe r iment 2 consisted of the 18 ambi guo us 

sentences de riv ed f r om the scaling study and the 36 (18 

dominant & 18 subor dinate) contextual paragraphs . These 

pa r agraphs we r e typed on 12 . 6 x 20 . 3 cm index ca r ds 

usi ng the same bold face type that had been used for the 

ambiguous sentence cards . Again th e Peabody , 

Progr essive Matrices , Hoope r and Ambiguous Pictures 

tests wer e administer ed to all subjects following 

standa r dized pr ocedur es . 

Proced...lJ.r::.e: 

The procedure fo r the curr ent experiment was simil ar to 

the pr ocedur e followed in the scaling study . The only 

differ ence involved the pr esentation of the Ve r bal 

Ambi gu ity task that followed the Hoope r and Peabody 

tests . Subjects wer e told that the task involved 

sentences that were amb i guo us . They were instr ucted to 

fi r st turn ove r and r ead a pa r agr aph ca r d which had been 

placed face down in f r ont of t hem . Following this they 

we r e to pick up the next card , tur n it over, r ead the 

sentence typed on the card , and to say "yes" when they 

could see mor e than one meaning fo r the sentence . 

Finally , they were asked to repor t those meanings to the 

experi me nt e r in the or der in which they appea r ed . Four 
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pr actice sentence s each pr eceded by a conte xtual 

pa r agraph (two e xplicit, two i mplicit) were pr esented . 

Subjects we r e given a chance to ask quest i ons a bout the 

t ask . This was followed by pr es entation of th e 18 

experimental pa r agr aph/sentence pairs which were 

presented in a different random or de r to each subject . 

As in Experime nt 1, the last test pr esented was the 

Progr essiv e Matrice s Test . 

The r esults of Experiment 2 will be presented as 

follows. First, the effects of context on ambigu i ty 

det ection will be pr esented ; second , findings pertaining 

to th e r elationshi p between age and context will be 

giv en ; and third , th e r esults of analyses of pr edictor 

variabl es will be pr es e nted. 

Results: 

Ambiguity and CQntllt. The eff ects of both the 

bias (dominant vs. subordinate) and the relationship 

(impl i cit vs. expl icit) of cont e xt on ambiguity 

detection wer e assessed for ea ch of three age gr oups. 

The r esult s of these man i pulations can be found in 

Tabl es 5 & 6 . Two types of l a t ency sco r es, raw and log 

transformed, we r e included in th e analyses of this da ta. 

This decis i on was based on the skewed distr ibution of 

the latenci es. Stem- and - leaf di splays of r aw and log 



Table 5 

Mean Explicit and Implicit Detections Scores 

by Contextual Bias and Age 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Age 

Young 

Middle-Aged 

Old 

Young 

Middle-Aged 

Old 

Young 

Middle-Aged 

Old 

*=mean score / 9 possible . 

Explicit 

8.00* (1. 75) 

8. 60 ( . 52) 

7. 80 ( 1. 81) 

8.13 (1.36) 

8.20 

8.55 

8.30 

(1.14) 

( . 69) 

( 1.08) 

8.35 ( .97) 

8.60 

8.80 

8 . 20 

8.53 

( . 97) 

( . 42) 

( 1. 23) 

( .87) 

Note: Standard deviations are in parentheses. 

Implicit 

6. 50 ( 1. 78) 

5. 60 ( 1. 71) 

5.70 (2.21) 

5. 93 ( 1. 90) 

7.20 (1.81) 

7.27 (1.68) 

7.30 (1.25) 

7. 26 ( 1. 58) 

7.20 (2 . 10) 

7. 90 ( . 74) 

8.10 (1.37) 

7.73 (1.40) 
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Table 6 

Mean Explicit and Implicit Latency Scores 

by Contextual Condition and Age 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Age 

Young 

Middle-aged 

Old 

Young 

Middle-Aged 

Old 

Young 

Middle-Aged 

Old 

Explicit 

7.03 (2.55) 

5.65 (3.53) 

7.69 (4.29) 

6.97 (3.46) 

6.27 (1.97) 

6.33 (1.51) 

4.76 (1.24) 

5 . 45 (1.57) 

4.12 (1.04) 

5.41 (2.35) 

5.80 (2.15) 

5.11 (1.85) 

Note: Standard deviations are in parentheses . 

Implicit 

8.93 (4.72) 

7.48 (3.50) 

10.36 (4.68) 

8.92 (4.30) 

8.93 (4. 72) 

7.29 (2.50) 

6.97 (3.01) 

7.23 (2 . 52) 

4.41 (1.12) 

6 . 21 (2.96) 

8.98 (3.75) 

6.53 (2.61) 

53 
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( 10) t r ansfor med scores can be found in Appendix D. Log 

t r ansfor med l atencies by context condition and age a r e 

giv en in Appendix E. 

The r aw data f r om Experiment 2 were subjected to a 

3 factor between (2 sex x 3 age x 3 context) 1 factor 

with i n ( i mplicit vs. e xplicit) Doubly Multivariate 

Repeated Measur es Analysi s of Variance on the two 

dependent measur es (numbe r correct & latency). This 

ana lysis produced the following r esults . Fi r st , a 

context by explicit/implicit interaction effect was 

found , Wil ks Lambda multiv ariate £(4,144) = 3.4 1, R < 

. 05 . This inte r action, which was s i gnificant only for 

the number correct var i able , £( 2 ,73) = 6 . 15 , R < . 01 , i s 

shown i n Figur e 1. Her e it can be seen that context had 

littl e ef f ect on the number of amb i gu i ties detected when 

the amb i guous sentences wer e explicitly r el ated to the 

contextual pa r agr aphs . However, context did effect the 

detect i on of i mplicitly r elated ambiguiti es . Although 

s i gn ifica ntly fewe r i mplicitly than explicitly r el a ted 

ambi guities we r e detected in all conditions t his 

differ ence increased from the s ubor dinate to control to 

dominant conditions. I mplicitly r elated amb i guit i es in 

the dominant context condition wer e l east likely to be 

detected . 

Second, a s i gn ifican t (b e tw een) ma i n effect was 
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found for context, Wil ks Lambda multiva r iate £(4 , 144) = 

4 . 83 , Q < . 01 . This context eff ect was significant for 

both latency, f(2 , 73) = 5 . 3 1 , Q < .01, and for number 

cor r ect , £ (2 , 73) = 6 . 91 , Q < . 01 . 

Examinati on of the means indicated that when th e 

context was congruent with the dominant bias of the 

sentence, the detection times were slower than when th e 

context was against the bias of the sentence. While 

latencies dec r eased f r om the dominan t (x (6 . 97+8 .92) = 

7.96 s) to contr ol (x (5 . 45 + 7 . 23) = 6 . 34 s) to 

subor di na te (x (5 .11 + 6 . 53) = 5 . 82 s) conditions, 

accuracy increased. The mean numbe r cor r ect ( 18 

poss i bl e) increased f r om 14 . 06 (8 . 35 + 5 .93) to 15 . 61 

(8 . 35 + 7 . 26) to 16 . 26 (8.53 + 7 . 73) in th e dominant , 

control , and subordinate condit i ons r espectively . In 

summa r y , fewe r ambiguities wer e detected and it took 

longer to el i cit a second meaning when the context was 

con gr uent wi th the dominant bias of the sentence . 

Spe cial contr as ts wer e i ncluded in th e present 

analysis to de ter mine wheth er this patter n of decreas i ng 

latencies and inc r easing accuracy s cor es was 

s i gn i f i ca nt . Whe n th e main effect for context was 

pa r t i t i oned in th i s manner, latenci es in the dominant 

cond i t i on we r e found to be si gni ficantly slow e r than 

s ubo r dinate l a tencies £(1 , 73) = 10 .1 1 , Q < . 0 1. Th e 
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i ncrease in the number of ambiguities detected from 

dom inant to subor dinate was also significant , £( 1,73) = 

12.93 , Ji< . 0 1. 

The (wi thin) main effect of implicit ve r sus 

expl icit was significant , Wil ks Lambda multivariate 

£(2,72) = 54 . 53 , Ji <.001 . This effect was significant 

for both latency, £(1 ,73) = 34.11, Ji <.001 and number 

correct £(1,73) = 69 . 33 , Ji <. 001. Her e th e data 

indicate that when the r ela tionship between the 

pa ra gr aph and the amb i guous sentence was i mplicit, 

latencies wer e l onge r (7 . 56 s vs . 5 . 84 s) and fewer 

amb i gu i t i es we r e de tected (6.97/9 vs . 8 . 34/9) than when 

the rel ationship was explicit. 

Subsequent analysis using log tr ansformed data 

produced the same s i gnificant results . In addition , the 

multiv a riate log a nalyses indicated a significant sex by 

implicit/explicit inter action , Wilks Lambda £(2 ,72) = 

5 .04, ~ < .008 . This interaction was si gnificant for 

latencies only, £(1 , 73) = 9 . 92 , Ji< .003. As mentioned 

earli er, detection l a t encies we r e longe r i n the implicit 

th an i n the explicit condition . This wa s true for both 

sexe s . However, as Fi gur e 2 shows , femal e s wer e f aster 

(i = .66) than mal es (X' = .70) at detecting explicitly 

r elated amb i gu ities, and were slow er (x = . 78) than 

males (~ = .74) when the r elationship was i mplicit , 
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Exam i nation of simple ma in effects indicated that 

although femal es show ed a gr ea ter incr eas e in latencies 

be tw een explicit and i mplicit than did males , the 

i ncrease was si gnificant for ea ch sex, £(1 , 47) = 50 . 61, 

~ < .001 , and £( 1,42), = 4 . 86 , ~ < . 05 , fo r femal es and 

mal es r espectively. 

Age and Cont~x.t 
Results of Exper i ment 1 indicated that there were 

no age diffe r ences on either measure of ambiguity 

de tection (i.e. , numbe r cor r ect or latency of detection) 

whe n amb i guous sentences we r e presented i n isolation. 

Expe r iment 2 was design ed to assess whether age 

diffe r ences would occur whe n ambiguous sentences we r e 

preceded by potentially disambiguati ng context . The 

eff ects of both the bias (domi nant vs . subor di nate) and 

the r elationship ( i mplicit vs . explicit) of context on 

ambiguity detecti on were assessed fo r each age gr oup . 

The results of these ma nipulati ons can be found in 

Tables 7 and 8. Log t r ansformed l a tenci es by age and 

condition a r e gi ven in Tabl e 9 . 

Results of the 3 factor between (age, sex, & 

context) , 1 facto r within (impl icitness) Doubly 

Multi va riate Repeated Meas ur es Analysis of Variance 

indicated that age of subject was not si gnificant il > 

.05) nor we r e any i nteractions involving this factor . 



Table 7 

Mean Explicit and Implicit Ambiguity Detection Scores 

by Age and Context Condition 

Age 

Young 

Middle-Aged 

Old 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

*=mean score / 9 possible 

Explicit 

8 . 00* ( 1 . 7 5 ) 

8.20 (1.14) 

8.60 ( .97) 

8.27 (1.29) 

8. 60 ( . 52) 

8.55 ( .69) 

8. 80 ( . 42) 

8.65 ( .54) 

7.80 (1.81) 

8.30 (1.08) 

8.20 (1.23) 

8.10 (1.37) 

Note: Standard deviations are in parentheses. 

Implicit 

6.50 (1.78) 

7.20 (1.81) 

7.20 (2.10) 

6.97 (1.90) 

5. 60 ( 1. 71) 

7.27 (1.68) 

7.90 ( .74) 

6.92 (1.38) 

5.70 (2.21) 

7.30 (1.25) 

8.10 (1.37) 

7.03 (1.61) 

60 



Table 8 

Mean Explicit and Implicit Latency Scores 

by Age and Context Condition 

Age 

Young 

Middle-Aged 

Old 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Explicit 

7.03* (2 . 55) 

6.27 (1 . 97) 

4 .12 ( 1.04) 

5.81 (1.85) 

5.65 (3.53) 

5.33 (1.51) 

5.41 (2.35) 

5.46 (2.46) 

7.69 (4 . 29) 

4.76 (1 .2 4) 

5.80 (2.15) 

6. 08 ( 2. 56) 

Note: Standard deviations are in parentheses. 

Implicit 

8.93 (4 .72 ) 

7.44 (2.06) 

4.41 (1.12) 

6.94 (2.63) 

7 .48 (3.50) 

7.29 (2.50) 

6.21 (2 . 96) 

6.99 (2.99) 

10.36 (4 . 68) 

6.97 (3.01) 

8.98 (3.75) 

8.77 (3 .81) 

6.1 



Table 9 

Mean Explicit and Implicit Log Latency Scores 

by Age and Context Condition 

Age 

Young 

Middle-Aged 

Old 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Dominant 

Control 

Subordinate 

Explicit 

.75 

. 72 

.57 

.68 

.63 

. 67 

.64 

.65 

. 77 

.64 

.72 

. 71 

Implicit 

.82 

. 77 

.59 

.73 

.76 

.76 

.68 

.73 

.88 

.77 

.82 

.82 

62 
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When the ana lysi s was r epea ted using log transformed 

data , age (which was not signif icant on th e multiva r iate 

test) reached si gnificance for latency on the univariate 

test , £(2 , 73) = 3 . 23 , R < .os. Lookin g at the mean 

t ransformed latencies , it can be seen that overall , 

olde r subjects (Y = .77) tended t o be slowe r at 

de t ecting amb i guities than did young (x = .70) and 

middle aged (x = . 69) subject s . The differ ence in 

latencies was most pr onounced in the implicit condition . 

There wer e no significa nt age differences in the numbe r 

of amb i guities detected . 

The purpose of including a middl e- aged sample i n 

the current study was to asce rtain not only if there a r e 

a ge differences in ambiguity detection , but also whe n 

such differ ences eme r ge . For this r eason i t was decided 

to pa rtition age using the following contrasts : young 

ve r sus middl e- aged , and young a nd middle-aged combined 

ver sus old . 

When the data we r e pa r titioned in this manner , the 

second contrast (young and middl e vs. old) was found to 

be "borderline si gnificant" on the mult i va riate a na ly sis 

il < .06) , and s i gnificant fo r latency on th e univa r iate 

test , £(1 ,73) = 6.15, D <. 02 . Aga in, ther e were no 

significant age differences in the number of ambi guiti es 

detected. 
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Analysis using log t r ansfo r med data also yielded an 

age (young vs . middle) by context inter action, Wilks 

Lambda multiva r iate £( 2 ,73) = 3 . 16 , ~ < . 05 for latency 

alone . Pa r titioning the conte xt effect into simple main 

effects indicated that the decrease in latency from 

dominant to subord i nate context was significant for 

young subjects , £( 1 ,27) = 14 . 93 , ~ < . 002, but not for 

mi ddle aged . This interacti on is shown in Figure 3. 

Here it can be seen that for the young , context had a 

much str onger effect on latency , both facilitative 

(subor di nate context) and debili tative (dominant 

context) than it did fo r middle aged subjects . 

Pr~di ctor Y.ariabl ~~ = 

The final question to be add r essed , concerned the 

pr ed i ction of ambi guity detection. Again , the effects 

of demogr aphic va riables (sex , age and education), 

crystall i zed intellige nce (as measured by the Peabody) 

and fluid intell i ge nce (as measur ed by Progr essive 

Ma t ri ces , Hooper and Ambiguous Pictures tests) were 

taken into account . 

Analyses of data i n Exper iment 1 (40 sentencts) 

indicated that in the abse nce of context , crystallized 

intell i ge nce was the best pr ed i ctor of both speed and 

accuracy of ambiguity detection. Data on the 18 

stimulus sentences from Exper i ment 2 wer e pooled with 
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the corresponding data from Experiment 1 to see if the 

same r esults would be obta i ned . The combined data was 

first submitted to a canonical correlation analysi s to 

test the relationship between the two sets of va riabl es 

(i.e., latency and accuracy of detection). 

Based on the significant r esults of this test, 

Wilks Lambda £(14,160) = 1.96 , Q <.03, multiple 

r egr ession analyses were conducted comparing the 

predictor variable s with each criterion variable. As in 

Experiment 1 , predictor variables were presented 

individually, in pairs , and hierarchically (demographics 

fi r st , fluid intellige nce second , and crystaliz ed 

intelligence 3r d). 

The best predictor of accuracy of detection was 

crystalized intelligence, lf= .23 , £(1,85) = 4.72, .Q 

<.04 . This was the best single predictor and the only 

predictor whose removal from the three f actor model 

resulted in a significant ch ange in the multiple 

r egr ession . 

The picture was l e ss clear for the prediction of 

latency of detection. Taken individually, fluid 

intelligence wa s the only significant predictor,]~ = 

.31, .£(3,83) = 3 . 0 1, .Q <.04. How ev er, when pr edictors 

wer e pai r ed in th e regr ession analysis, crystalized 

intellige nce and demographic variabl es jointly pr ovided 
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the be s t pr ediction of detect i on latency , E~ ~ . 31 , 

£(4 , 82) = 3 . 43, ~ <. 02 . This r esult , coupled with the 

f i nd i ng tha t dr opping fl uid in telligence fr om the whol e 

3 factor model r esulted i n a non- s i gnif i cant change in 

the B, suggests that the best pr ed i ctor of detec t i on 

latency is a combinati on of cr ystalized i ntelligence and 

demogr aphic va riables . 

Corr el ati ons between c r iter ion a nd pr edic t or 

va r i ables can be fo und i n Table 10 . As in Experiment 1 , 

a low negati ve r elati onsh i p was found between the two 

meas ur es of ambi gu ity dete c t i on , r = -.21 . These 

r es ul ts s ugges t t ha t t hose subject s wi t h the hi ghest 

de t ec t ion sco r es al s o tended to be t he quickes t at 

detecti ng amb i gu i ty . Of t he pr ed i ctor va ri abl es , the 

Peabody had the hi ghes t cor r el a ti on wi th accur acy of 

detec t i on 11: = . 23) . The r el a tionshi p between age and 

l atency of de t ection was posi ti ve , r = .24 . Thi s 

suggest s , as di d the r egr essi on anal yses , that as age 

i nc r eases , so does l atency of detect i on . Cons i stent 

with pr ev i ous r esea r ch , vocabula r y i nc r eased with age 1r 

= . 38) , wh il e per ceptual abilities decl ined 11: > -. 38 

for Ambi guous Pictur es , Pr ogressi ve Matrices , and 

Hoope r. 
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Table 10 

Correlations Between Measures o f Ambiguity Detection and Predictor Variables: N = 87 

Ambiguity Sex Age Education Ambiguous Progressive Peabody Hooper 

Accuracy Pictures Matrices 

Ambiguity 
Latency - . 213 -.040 .240 -. 074 -.229 - . 200 - .168 .038 

Ambiguity 
Accuracy . 088 - . 077 .012 .139 . 183 .229 . 090 

Sex . 045 -.317 - . 066 -.218 - .048 -.140 

Age .111 -.419 -.400 .382 - .378 

Education -.034 .165 . 315 -.093 

Ambiguous 
Pictures . 256 .039 . 255 

Progressi ve 
Matrices . 262 . 374 

Peabody .126 

Hooper 
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The prima r y que stion of inter est in thi s study was 

wh eth e r age diffe r e nc e s occur in th e abil i ty to de t ect 

a nd r esolve amb i guity . I t was hypoth esiz ed t ha t if 

amb i gu i ty de tection is pr i ma r ily a ve r bal ability 

r ef l ecting cr y s t all i z ed intelligence , t her e woul d be no 

age dec r ements . Cry s t all i z ed abilities tend t o r ema i n 

sta bl e or , i n s ome ins tanc e s , incr eas e across th e adult 

life s pa n . On t he oth er hand , t he possi bility wa s 

r a i sed tha t am biguity de t ection is closely ti ed to 

pe r ce ptua l ability and th a t both mi ght be e xem pl a r s of 

some hi ghe r or de r co gni tive abili ty s uch as flui d 

intelli ge nc e . If this we r e t he case , age decrements in 

ambi guity de t ect i on woul d be e xp ected, beca use fluid 

abili t i e s decline sy s t ema tically with age . 

Da t a f r om th e cur r ent s tudy str ongly s uppor t t h e 

hypoth es i s that am biguity de t ection i s a cry s t all i z ed 

ability . Of t he va r ious ve r bal, pe r ce ptual, and 

demogr aphic va r iabl e s asse ssed , voc a bul a r y was 

con s i s t e ntly the be st pr ed ictor of ambi guity de t ect ion . 

Thus , c r ystalliz ed ability be st pr edicted both accur acy 

a nd l a t ency of de t ection of isol a t ed ambi guou s se nt e nces 

a nd accuracy of sentenc es pr eceded by conte xt . 
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Since crystal liz ed abiliti es t e nd to r ema i n stabl e 

th r oughout most of ad ulthood , th e l ack of age 

dif f e r e nce s in ambi gu i t y de t ection was not s urpr i s ing . 

Age diffe r e nces occurred onl y in l ate ncy of de t ec t i on 

wh en sente nces we r e pr eced ed by con text . Her e , 

dem ogr aphic va riabl es and vocabula r y jointly pr edict ed 

performance . It is hypothesiz ed that the i nclusion of 

demogr aphics as a pr edictor variabl e is due pr imarily to 

the di ff e r ential spe ed of proce ssing of ambi guities by 

th e th r ee age groups. Older subj ects took longe r to 

detect ambi guiti es th a t had bee n pr eceded by contextua l 

information than did youn g and middl e- aged subj ects . 

In summa r y, the answer to the question , do a ge 

diffe r ence s occu r in am biguity de tection, de pe nds upon 

th e criterion. If th e crite r ion of inter est is accur acy 

of de tection , age differ enc e s ar e negligible. If 

l a tency of de t ection i s th e c r ite rion, ther e are age 

differe nc e s a nd context i s a f a ctor . 

In ge ne ral, context was found to have a si gnificant 

effect on both th e numbe r of ambi guiti es de t ect ed and 

l a tency of detecti on . As latencies increased from th e 

subordinate to neutral to domina nt conditions , accur acy 

decreased. In other words , few e r ambi guiti es wer e 

detected and it took longe r to elicit th e second me ani ng 

whe n the context was congruent with th e domi na nt or 
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pr efe rr ed meaning of the sentence . This latency 

patter n , which is in keeping with r esults r epor ted by 

Hoppe and Kess (1983) and Hogaboam and Perfett i (1975), 

has been attributed to selective access . Sel ectiv e 

access or the r estriction of access to a s i ngle meaning , 

is though t to occur when the contextually appr opr iate 

interpretation is also the most probable or domina nt 

i nter pr etation. However , when the context was biased 

towa r d t he subo r dinate inte r pr et a tion of the se ntenc e , 

th e sel ective access effect was weaker . 

Exam i na tion of r esponses indicated that subjects 

wer e not onl y faster and mor e accu r ate at detecting 

amb i guities i n th e subo rdi nate condition but tended to 

emit th e dominant inte r preta tion fi r st on occasion , even 

though the context had been slanted t owa r d the 

subor dinate interpretation. For insta nc e , 128/ 540 first 

r esponses emi tted, or 24%, r eferr ed to the dominant 

inter pr etatio n whe r eas th e r ema ining 76% r eferred to the 

s ubordinate mean i ng . On the other hand , when context 

was bi ased toward t he dominant i nter pretation, only 

39/540 , or 7 . 2% of the fir st r esponses em it ted referr ed 

to the subordinate mea ning . These r esults suggest that 

while access was gener ally r estricted to a s ingle 

meaning , this ef fect was st r ongest when the co ntext was 

congr uent with the dom inant interp r e tation of the 
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sentence . 

In summary, conte xt affect ed not only speed and 

accuracy of ambi guity det ection , but also influenced t he 

meaning fi r st detected . 

In terms of the r elationship between context a nd 

age , the data i ndicate that the inclusi on of contextual 

information had a diffe rent effect on ambiguity 

processing fo r each of the three age groups . This 

effect was ma nifest in speed of processi ng and meaning 

fi r st detected , but was not manifest in accuracy of 

detec tion. 

At the outset of this study , th r ee different 

patte r ns of r esponses we r e hypoth esiz ed . The fi r st was 

based on the pr emi se that older individuals do not 

i ntegr a te contextual infor mati on . If this were the 

case, their detection latencies would be simila r in each 

of the three expe r imental condit i ons . This hypothesis 

was not suppor ted . Alte r natively , it was hypoth esiz ed 

that if no age differ ences i n the ability to encode a nd 

draw infer ences f r om context wer e found , the patte r n of 

latencies would be similar for each age group . Thi s 

hypothesis was also not supported . Thirdly , it was 

hypothesiz ed tha t if ther e we r e age differ e nce s in 

contextual utilization, these differe nces would be 



manifest wh e n context was bi ased tow a r d t he dom i na nt 

i nter pr eta tion of the sentence . In this condition , 

initi al access i s limited to the mos t fr eq uent meaning 

and the s ubj ect must sw i tch to the second, l ess common 

meaning , a task conside r ed to be especially difficult 

for t he olde r s ubj ect. This hypothes is was supported . 

Rel a tiv e to younger subjects , olde r sub j ects took 

longer to disambiguate in the dom inant bias condition . 

Surprisingly, however , the olde r subjects also took 

longer to disamb i guate in the subordina te bias 
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condition. Age diffe r ences had not been a nticipa ted in 

th is condition wher e th e literatur e suggests acce ss of 

multipl e meanings is s i multaneous. Analyses of the data 

i ndicated that th i s may have been the ca se for younger 

and middl e- aged subjects , particula rl y th e for mer. The 

oldest subjects , how ever, detected ambiguity most 

rapidly when sentences occur r ed in isolation. The 

pr esentation of both dominant and subor dinate context 

tended to r estrict access to the meaning i mpli ed by that 

context, i. e . , access was s el ectiv e . Ther efor e , when 

pr ese nted with a subor dinate conte xt , the olde r s ubj ect 

e xp erie nced the same difficulty in "switching" to an 

alter native mea ning as i n th e dominant bi as condition. 

In summa r y, the eq uiv a l e nce of accur a cy scor es for th e 

three age groups suggests that the elderly wer e abl e to 
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encode and utilitze contextual information . Their 

latency sco r es , however , suggest they may have been less 

efficient than younger subjects in doing so. 

The meaning first detected in disambiguating also 

diff er ed with age . The fi r st meaning reported was 

generally congruent with the bias of the sentence . It 

was also found that a hi gher proportion of dominant 

responses we r e given following a subordinate context 

than vice versa . This pattern held for all age gr oups . 

However , in the subo r dinate condition , 10/10 or 100% of 

the youngest subjects reported a dominant meaning first 

at least onc e (x = 4 . 6) , compared with 9/ 10 middle- aged 

subjects (x = 5.7) , and only 6/10 of the oldest subjects 

<x = 3 .7) . 

Exam i nati on of both the meaning fi r st detected and 

latency of detect i on indicate that among the youngest 

subj ects ther e was a strong selective access eff ect in 

the dominant bias condition. This effect was less 

pr onounced i n the subordinate condition . Whereas 

detect i on was r estricted (therefor e slowest) in the 

dom i nant condition, i t was enhanced by the presentation 

of a subor dinate context wher e both meanings seemed to 

appear almost simultaneously. Although the patter n of 

responses of the middle- aged gr oup was simila r to that 

of the younger subjects, the effects of context were 
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much weake r. Of the three groups, middl e- aged subjects 

were r el ativ ely una ffected by context. They exhibit ed 

the l eas t variability in latenci es ac r oss th e 

experimental condit ions. Unlike the younge r gr oups , the 

detection latencies of th e olde r gr oup wer e pr olonged by 

the i ntrod uction of context r ega rdl ess of bias. Since 

utilizing context to di sambi guate demands concurrent 

processing of the meanings of both the context and the 

ambi guity, the r esources or ca pacity of th e older 

subj ect may have be en overloaded. 

Perhaps the st rongest effect on ambiguity detection 

stemmed from the explicitness of the context/ambi guity 

r elationship . When the r elationship between the 

contextual paragraph and t he subsequent ambi guous 

sentence was i mplicit, latencies were longe r and few e r 

amb i guities wer e detected than when the r elationship was 

expl icit. Although the patte rn of increasing l a t enc i es 

from the expl icit to i mplicit condition held for all 

subjects, this trend was stronge r in f emal es than mal es . 

Th e effects of context r eported earlier, were also 

found to vary depending on the explicitness of th e 

context/a mb i guity r elationship. Spe cifically, the 

i ncr ease in the number of amb i guities detected from th e 

dominant to subordinate condition was manifest prima rily 

in the i mpl icit condition. When th e conte xt/amb i guity 
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r elati onship was expli ci t , the manipulati on of the 

context had littl e or no ef fect on accur acy of 

detect i on . 

I n ter ms of the effects of expli citness on the 

di f fer ent age gr oups , all ages wer e affec ted by th i s 

mani pul a ti on , i . e ., l a t encies wer e l onger and detect i ons 

few er i n the i mplic i t condition fo r all age gr oups . 

However, the i mpli ci t cond i t i on was di spr opor t i onately 

mor e di ff i cul t f or the ol de s t subject s . Altho ugh their 

accuracy was not affec t ed by t his manipula t ion , it took 

these subjects l onger than t he other t wo age gr oups to 

de tec t i mplicit ly r el ated amb i guiti es. Again, the age 

differ ences i n the pa t tern of detection was most 

noti ceabl e i n the subordinate co ndition . Wher eas t he 

increas e in l atenc i es f r om expl i c i t to i mpl i c i t tended 

to be mi ni mum for young(~= . 29 s) and mi ddl e- aged 

subjects (x = . 80 s) in the subor di nate co ndi t i on , th i s 

was not the case fo r the olde r s ubject (x = 3 .1 8 s) . 

Implici tness of context ser ved to exa ce rba t e t he 

ol der subject ' s diff i cul ty i n dr aw i ng i nfer e nces fr om 

contex t , r ega r dl es s of bi as . These f i ndings are i n 

keeping wi th those r epor ted by Cohen (1 978 & 1981 ) , who 

also f ound ol de r s ubjects l e ss abl e to dr aw infer ences 

from contextual infor ma tion , pa rticularl y i nfor mati on 

that was i mplic i tly r ather tha n expl i citly stated . If 
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one assumes that dr aw ing inferences from implicitly 

r elated infor mation is mor e complex a nd r equires mor e 

effor t than from expl i citly r el ated infor mation , the age 

differ e nces r e port ed above may aga in be attribut ed to 

overl oading the r esour ce capacity or wor king memory of 

the el de rl y . 

An i mpor tant distinction between Cohen ' s r esults 

a nd the r esul ts of the curr ent study i s that in the 

current study there were no age diffe r ences i n accu r acy . 

The olde r subj ects ' disadva nta ge in term s of th e time 

cost for pr ocessing co ntext seemed to be offset or 

compensat ed for by their knowl edge of a nd experi e nce 

with the English langua ge . This i s demonst r ated by 

their fac ility at detecting ambiguity in the absenc e of 

context . 

Summa r y: The current r esea rch indica tes that age 

diffe r ences i n amb i guity detection pe r se a r e mini mal . 

The context i n which a n ambiguity occurs was found to 

af f ect subject s of all ages , specifically context which 

was biased in favor of the dominant inter pr e tation of 

the sentence . I t was mo r e di ff icult to eli cit 

alternativ e inte r pr eta tions in thi s condition . 

Conve rs el y , pr esent a tion of a subo r dina t e context seemed 

to facilit a te ambi guity detection pa rti cula r ly fo r the 

younges t subjects . This fac i litative effect seemed 



how ever , to attenuate with age . Th e earliest 

ma nife stations of this attenuati on we r e evide nt by 

]8 

middle age . Context had littl e eff ect on subject s in 

th i s age gr oup . By old age , r ega r dless of bias, context 

consistently add ed to late ncy of ambiguity detection . 

Subj ects in th i s age gr oup det ected and r esol ved 

ambiguity mos t r apidl y in the absence of context. 

The explic i tness of the r el ati onsh i p between 

ambiguity and the con t ext in wh i ch i t occur s was al so 

found to be an i mpor tant facto r in detection . Subj ects 

of al l ages benefitted f r om an explic i t 

context/ambi gu i ty r el ati onsh i p . Aga i n , speed of 

detec t i on among the elde r ly was pa r t i cul arly affected 

when th e amb i guity was i mpl i citly r elated to the 

preced i ng context . Implicitness tended to exacer bate 

th e di ff i culty olde r subjects encounter ed when utilizing 

contextua l infor ma tion . 

In ge ner al, cr ystal l i z ed intel l i ge nce , as measur ed 

by one ' s vocabula r y , was found to be the best pr edictor 

of ambi guity detect i on . Vocabula r y scor es bes t 

pr edicted accur acy of detection . Dem ogr a ph i c va riables 

became an addit i onal pr ed i ctor when l atency of detect i on 

was the criterion. 

The current study was explorator y i n natur e . The 

que stion of potent i al age changes i n the abil ity to 
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de t ect am biguity had neve r been addr essed . Subj ect s i n 

t he cur r ent study we r e al l act i ve , well - educ a t ed a nd 

r elativ el y heal thy . I t was thought th a t if age 

diff er ences in ambiguity de t e ct i on occurr ed among th es e 

indi v i duals , s uch di ffe r ences woul d be mor e pr onounc ed 

i n a mor e " nor ma tive" sampl e . Fur t he r r es ea r ch mi ght 

t est t hi s hypothesi s . 

Ul t i matel y , the q ues t ion ari ses whether age .Q.b~ng~~ 

occur i n the abili ty to di samb i guate . Due to t i me 

co nstr a i nts and the e xpl orator y na tur e of the current 

r esear ch , age .Q.iff~r ence~ we r e exami ned. Woul d 

l ongi t udinal r ese a r ch show that the ab i l i ty to 

disambi guate among those wi th high ve r bal ab i l i ty show s 

mini ma l changes wi th age r el ativ e t o t heir l e ss ve r bally 

pr ofici e nt pe e r s . Ea r l i e r r es ea r ch of ve r bal abili ty 

ind i ca t e s th i s may be the case (c. f. Botwi ni ck , 1967) . 

Age diffe r ences i n the abili ty to de t ect llil..Qi!l 

amb i guity was assessed i n the curr ent study . The 

que s t i on a ri ses whe ther the same age patter n would occur 

in the de t ect ion of ~~~.t.JJDll ambi guity . I t may well 

be tha t th e abili ty of ol de r subjects to det ect l exical 

amb i guity i s a r esult of their acqui s it i on of a 

ge ne r ally la r ge voca bul a r y ove r th e year s . It is no t 

known whe th er ones ' voca bul a ry would al so f a cili t a t e 

s tr uctur al disamb i gua tion. Wher eas cr ystall i z ed 



intellige nc e was found to best pr edict l exical 

disamb i guation , the poss ibility exists that str uctural 

disambiguat ion is mor e closely r el ated to fluid 

i nt elligence . 
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In summa r y , the curr e nt study although exploratory 

in natu r e , do es indicate that a ny discussion of age 

differences in am biguity detection must t ake into 

account the context in which the amb i gu ity occurs and 

the na t ur e ( e xpl i citness) of the context/ambigu ity 

r elati onsh i p , In add i t i on , both speed and accuracy of 

ambi guity de t ection must be e xam ined . 
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APPENDIX A 

Jr acti,ce, and, Test, Sentences , ExQerilllell.Ll 

Pxa9tice SenliD~~~~ 

Alb e r t knew his r ecord was not th e best . 

Willa r d did not se em sur e of the r i ght fo r k. 

Dick and J ane sha r ed a val uabl e bond . 

Ma r y a nd Joan steadily improv e d their fi gur es as t he 

cour se progressed . 

1~- ill..le~D~.e~..;, 

Wilson could not find many poor stude nts in history . 

Many New Yorke r s would neve r miss th e ball e t. 

Jacob did not take th e ri ght turn at the inters ection. 

He had difficul t y r eadin g the note s eve n wh e n wearing 

his gl asse s 

I know thei r help was quite t r oubl esome l ast yea r . 

Tom ' s aunt couldn ' t bea r child r en . 

I nt e r est must incr ease if th e plan is to succeed. 

Gerald a nd Ma r vin ag r eed it was a gr ea t pl ay . 

8 ] 

The major univ e r sitie s ca n help the economy by deg r ees . 

They will be fr ee all da y tod ay. 

The account was not cl ea rly pr es e nted at all . 

Joe thought a new pitche r would be a good ide a . 
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Ma rcia r ea ch ed f or th e note wi t h a t h r ill of excit ement . 

No one kn ew anything about th e r efugees ' fli ght . 

They had not fill ed the tanks with gasoline . 

The judge s thought the proposal was fair . 

Hospitals do not tr eat r i ch a nd poor alike . 

the solution had not se em ed cl ea r in Chemistr y class 

e ither . 

The poor f r i ghte ned hors e had ru n i nto th e ba r n. 

We did not know th e nickel was valuabl e . 

You did not hav e th e pow e r needed for the task . 

I have nev e r bought X' Mass pr es e nts on time . 

The candida te had s ecre tly ch anged his addr ess . 

Nume r ous accused pe r sons had al r eady appe a r ed bef or e Mr . 

Williams . 

The housewife was angr y because sh e couldn ' t find her 

gl a sse s . 

He would not make t he s t ake s a ny hi gher . 

Mr s . Hendricks was finally satisfied with th e large 

ch ecks. 

We gav e th e ba t we had found to a boy in th e pa r k . 

He confide ntly ent e r ed th e office of th e pr eside nt . 

J ame s did not sufficie ntly emphasiz e th e i mportance of 

th e i r deed . 

He did not actually exp e ct th e pa pe r to cov e r eve rything 

Maj or Jone s dicided to e xecut e th e command . 



We neve r expe cted th e company to be on time . 

Betty and Judy had not r eally e njoy ed the slides. 

We all kn ew their business was making money. 

The spring was not a s successful as we had hoped . 

Afte r sev e r al painful strokes the victim di ed . 

The sickly young man was trying to avoid the draft . 

The children l ost the game . 
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APPENDIX C 

Test Sentences and Contextual Paragraphs: Experiment 2 

The housewife was angry because she couldn ' t find her glasses. 

Muriel had noticed a marked deterioration in her vision 

over the past year. After much procrastination she finally 

visited an opthamologist who prescribed reading glasses for 

close work. What a difference these glasses made! However, 

because she was not used to wearing glasses and only needed 

them for reading and sewing , Muriel found she was constant} y 

misplacing her glasses. (Dominant) 

Many people find moving a frustrating experience. First 

everything has to be packed . This is a chore , especially 

for things like china and glassware. This chore is no sooner 

completed and one has to begin unpacking. Experienced movers 

label all boxes careful] y. Al though Muriel had labeled 

everything she could not find the box that had her 'everyday' 

glasses. (Subordinate) 

We gave the bat we had found to a boy in the park. 

On the spur of the moment, we decided to take a picnic 

lunch to the park. We arrived just in time to see the last 

inning of a baseball game. After the children had left, we 

found a bat leaning against the b leachers. 

later one of the players returned to retrieve it. 

Twenty minutes 

(Dominant ) 



95 

What mysterious creatures bats are. Some people are 

afraid of them, others are fascinated. I still remember the 

first time I saw one. 

far end of the park. 

We were exploring some caves at the 

I heard this odd sound, and finally 

spotted the poor creature flapping about. 

torn. 

Its wing had been 

(Subordinate) 

The children lost the game . 

What a !across game! 

top rivals for the gold medal. 

The children were playing their 

Both teams were evenly matched. 

At the end of the last period the score was tied. It was 

decided that the first team to score in overtime would be 

the winner. 

first. 

Unfortunate I y, the other team scored 

(Dominant) 

Joette had worked very diligently at training her children 

to pick up after themselves. When they were through playing 

with games and toys for instance, all pieces, however small, 

had to be found before being put away. It was puzzling 

therefore, when they couldn't find their monopoly 

game. (Subordinate) 

The sickly young man was trying to avoid the draft. 

The 60s were a troubled time in the United States. 

While many young men enlisted voluntarily in the armed forces 



and many others cooperated once drafted, there were some 

who did not want to be involved in the war. There were 

a number of ways of avoiding conscription, some of which 

were quite drastic. 

Gerald had been sick all winter. 

been able to shake his persistent cough. 

(Dominant) 

Somehow he had no t 

Of course his living 

quarters didn't help matters much. The heat in his apartment 

only worked some of the time and there was little, if any, 

insulation, so when the wind blew there was a 

cold draft. (Subordinate) 

Mrs. Hendricks was final I y satisfied with the large checks. 

In an effort to capitalize on the planned rebate program, 

the company's publicity director, Mrs. Hendricks, decided 

to use large, colorful rebate checks. She hoped these large, 

unusual checks would be remembered by the consumers who 

woµld then identify positive! y with the company. (Dominant) 

For those who follow fashions, vivid plaids and checks 
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were in vogue last fall. This was a radical departure from 

the muted tones of the previous fall. Mrs. Hendricks had 

a great deal of difficulty deciding which of the various 

combinations of checks and plaids to buy. (Subordinate) 
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A group of children went to the park to try out the 

new equipment. While the adventure bridge and the rope 

swings were novel and exciting, the water slides provided 

most of the entertainment. These slides are definite! y not 

for everyone. However, most of the children seemed to enjoy 

them, especial! y the boys. (Subordinate) 

We never expected the company to be on time. 

When I was a child I remember that Sunday dinner was 

always at six o'clock. 

Bib bets came to dinner. 

The only exception was when the 

On those occasions Mother would 

give us children a light snack at 4:00 with a promise of 

"more to come ... sooner or later." (Dominant) 

The major industry in our town provided both employment 

and support for local retailers through a "buy locally" policy. 

The drawback was the somewhat whimsical payment schedule 

of the company. We dealt with this lack of consistency by 

adjusting the dates on our "expected" versus "real" due date 

on the accounts receivable. (Subordinate) 

Major Jones decided to execute the command. 

In war many decisions are based on the overall objective 

of defeating the enemy in the long run. This sometimes means 
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sacrificing entire infantry units in local battles in order that 

the greater objective will be realized. Seasoned officers 

are aware of this and are also aware of the sometimes homicidal 

nature of the orders they must execute. (Dominant) 

In order to indoctrinate new recruits into the military 

way of thinking and acting, many stories are told about the 

rewards of duty and heroism. In the same vein, there are 

a few legendary stories told of infantry units who had abandoned 

their positions and upon reaching their own lines had been 

executed for cowardice. (Subordinate) 

He did not actually expect the paper to cover everything. 

It was always difficult when writing term papers to know 

how much information to include. Should one try to cover 

everything or did the instructor prefer brevity? Unfortunately, 

not all instructors gave specific guidelines regarding content 

coverage. However, Dr. Jacob's instructions were always 

quite clear, a brief overview was all that was 

necessary. (Dominant) 

John was afraid there might not be enough wall paper 

to cover the entire room. However, with company coming 

in two days he didn't have time to order more. He started 

to paper the room anyway since even a partial job would 
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be an improvement. He was surprised to find he had just 

enough to finish the job. (Subordinate) 

James did not sufficient! y emphasize the importance of their deed. 

The children did not realize the implications of what 

they had done. They had seen smoke coming out of Mr. James' 

window and had rushed in. It never occurred to them that 

they were placing their own lives in jeopardy . James himself, 

did not seem surprised or grateful that they had saved his 

life. (Dominant) 

When the twins were younger they worked every summer 

for Mr. James. These boys were really hard workers and 

Mr. James thought so highly of them that when the twins 

graduated he gave them the title to 10 acres of his ranch. 

Not realizing that this was a legal document, the boys lost 

the paper. (Subordinate) 

We all knew their business was making money. 

The many long hours the Russells had put into their 

business seemed to be paying off. The first sign came when 

they replaced their original store with a larger one . In 

addition, they leased the commerical spaces they had built 

on the premises. Rumor has it' they are in the process 

of buying another store. (Dominant) 
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Years ago, my uncle Milt worked at the Federal Reserve. 

His di vision was in charge of destroying "mutilated" money 

( bills that had become tattered). Once the mutilated bills 

were destroyed, new ones were printed. Uncle Milt always 

delighted in shocking strangers by telling them how much 

money he had burned that day. (Subordinate) 

Numerous accused persons had already appeared before Mr. Williams. 

Al though he was innocent, the young man was worried. 

He had never been in court before. He wondered who would 

be presiding that day . Mr. Williams was an experienced 

judge with a reputation for fairness. However, there was 

also a new judge who had little experience dealing with cases 

of this sort. (Dominant) 

Everyone at the demonstration had been arrested. Mr. 

Williams was shocked to be treated like a common criminal, 

after all, he had only been trying to make a statement. 

He wanted to be the first to appear in court, however, the 

accused were being called in alphabetical order. 

would be last. 

The candidate had secret! y changed his address. 

Mr. Wil 1 iams 

(Subordinate) 

During the campaign for election, investigative reporters 

revealed that the candidate had possibly been involved in 
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organized crime. After the story broke, swarms of reporters 

and media representatives descended upon the candidate's 

home for interviews hoping to continue the expose. This 

did little but disrupt the neighborhood as the candidate no 

longer lived there. (Dominant) 

In order to win the widest possible support from his 

party members, the candidate agreed to many policy platforms 

which he could not really fulfill. 

him enough votes for the nomination. 

These negotiations won 

In his acceptance speech, 

the candidate shocked his newly won supporters by not sticking 

to his prenomination "deals." (Subordinate) 

The spring was not as successful as we had hoped. 

Every winter a few businesses fail. Others of us hang 

on until spring hoping the losses we incurred during the winter 

will be recouped during the tourist season. Unfortunate! y, 

Easter, which marks the beginning of the tourist season, was 

quite early this year. 

until mid - June. 

As a result , tourist trade was slow 

(Dominant) 

Our gymnasts had been training for this event for months. 

Now the moment of truth had arrived. Overall, our performance 

was excellent. 

parallel bars. 

The only flaw was a poor spring from the 

In spite of practice on each part of the event, 

the leap fell short of its mark. (Subordinate) 
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He would not make the stakes any higher. 

The casino manager has the discretion of raising the 

betting limits in the high stakes poker games . It is a general 

rule however, that the stakes are predetermined and rare! y 

altered. There is still the odd customer who persists in 

trying to persuade the dealer to "bend the rules, just this 

once. " (Dominant) 

For many years the height that tomatoes would grow 

remained fairly constant between varieties. With the modern 

hybrids this growth now varies considerably between varieties 

and in many cases growth is much higher than before. Unless 

gardners are prepared to alter their stakes, many plants 

will break at the top. ( Subordinate ) 

Betty and Judy had not really enjoyed the slides. 

The Bossey' s were avid photographers. After returning 

from a memorable holiday in Moose Jaw they presented a 

very well thought out and lengthy slide program for their 

friends . Oddly enough many people were too busy to visit 

the Bossey' s. Two less fortunate souls, Betty and Judy ( the 

Bossey' s tenants) simply "suffered in silence" for three 

hours! (Dominant) 
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After several painful strokes the victim died. 

Mr. Jones had been in poor heal th for some time. The 

doctors had diagnosed his problem as atherosclerosis or the 

formation of fatty nodules on hardening artery walls. Al though 

he agreed to change his diet and exercise more, I'm afraid 

these changes in lifestyle came too late to help 

Mr . Jones . (Dominant) 

The refugee was trying to escape from the bandits who 

had attacked his family's boat during the night . 

badly wounded, he managed to slip overboard. 

Al though 

He thought 

if he could just swim to shore he might be able to bring 

back help for his family. 

to be. 

However, this was not 

He confident! y entered the office of the president . 

(Subordinate) 

As a new employee, Jones had been somewhat hesitant 

to offer suggestions. However , the recommendation he finally 

made was heralded as brilliant, one that would save the company 

thousands of dollars. Today he was to meet with the president 

who wanted to congratulate Jones personally. (Dominant) 

As a young man, Jones had one dream and that was to 

someday become President of his country. Only then would 



he be able to make the changes he so firmly believed in. 

After years of hard work, his dream had become a 

reality. (Subordinate) 

I have never bought X' mas gifts on time. 

It's too easy today to live beyond one's means. In 

the past, if you didn't have money for something you just 

did without until you could afford it. Take Christmas for 

instance. I still remember my Mother's story of stockings 

filled with fruit and nuts and maybe one gift. 

think nothing of "charging" Christimas. 

Today, people 

(Dominant) 

Some people are organized. They begin their Christmas 

shopping in the fall when there is still a selection. By 

the first of December their cards are all written and out 

of town parcels are mailed . Others of us, however, don't 

even start thinking about shopping until December, by which 

time both selection and patience are limited. (Subordinate) 



APPENDIX D 

Stem- and- Leaf Display for Raw Data 

2 . 9015666779999 
4 . 01123334568899001122344577889 
6 . 0011123335567788899902357777 
8 . 24462368999 

10 44638 
12 25 
14 . 29 
16 . 1 

Stem- and- Leaf Display for Log (10) Transformed Data 

4 . 779 
5 . 4566779999 
6 . 01223335568399 
7 . 00111133345666788999 
8 . 00001222333344456778999 
9 1224678999 

10 0222578 
11. 057 
12 3 

105 



APPENDIX E 

Mean Explicit and Implicit Log Latency Scores 

by Context Condition and Age 

Contextual 

Bias 

Dominant 

Control 

Subordinate 

Age 

Young 

Middle-Aged 

Old 

Young 

Middle-Aged 

Old 

Young 

Middle-Aged 

Old 

Explicit 

.75 

.63 

. 77 

. 72 

. 72 

.6 7 

.64 

.68 

. 57 

.64 

. 72 

. 64 

Implicit 

.82 

.76 

.88 

.82 

. 77 

.76 

. 77 

. 77 

.59 

. 68 

.82 

.70 

.106 
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