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ABSTIU\..CT 

on the basis of theories of metaphor processing, two 

experiments were conducted on the retentiort of metaphoric 

sentences by young and ol'd aduJ.ts. E:xperiroent l manipulated 

~n:coding by requiring 40 -yo:ung and. 40 old aq.uLts to process 

metaphors in one of four conditions: (a) rating them on art 

i:mage·ability dimension, (:P ) _rating theun, on a semantic 

relatedness dimehsion, {c) rating tham in terms of nul_Il.ber of 

alternative interpretations, or (d) learning them 

intentiona:liy. Retenti_on was then mec3.sured at three levels 

of retrieval support! (a) free recail-, (b) eued recall 

(topic al;ld ve~cle: c11es.) ., and (c) recognition, in a within-­

subJects d.esign. The results indicated that, in the free, 

recall task, the intentional group recalled more metaphors 

than the interpretations and imagery cond.itions, and recal.l 

in the three incidental conditions did ·not differ~ Recall 

.improved s i gnif:icantly with increasi,ng levels o-f retrieval 

support. Vehicle cues facilitated memory performance more 

than topic cues. The young remembered more than the old 

adults at all levels .of retrieval suppor:t, ~nd the a,ge by 

r~call task interaction indicated that the difference in 

the~r performance w~s greatest with cued rec:all~ Le.ss ,for 

·free recall, and was- minimal with the reco_gnition test. 
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Further~ the old improved pra,portionally :more than the young 

adults across the three· retention ta_sks_. 

The second. experiment comprised two tasks to test the 

u:tilitv 01£ s .emantic feature , and imagery, mpdels, 

respectively, with a sample of 20 young and 20 old adults. 

In the £irst task, metaphoric noun pairs were presented in 

or out of sentence contex..__. Participants .r:ated the 

similarity of the topic an,d vehicle terms in 

each noun pair and genEttated adjectives (features) the two 

nouns in each pair shared. Free recall of the n_oun pairs was 

then tested. ~he results revealed support for semantic 

feature th·eocy in the: (a) significant -an,d, .Positive 

correlation between the rating and feature generation data, 

and (b) higher ratings and more features produced for high 

semantic relatedness noun pairs as compared to low semantic 

relatedness noun pa•irs. Furthermore, al though similarity 

ratings were not affected by age, the young and old adults 

generated different shared features for th_e noun pairs, 

suggesting that the two age groups may perceive the same 

degre·e of similarity between two nouns, but. the actual basis 

of this similarity m~y be different. The young recalled more 

noun pairs than the old adults, and the effect of c.ontert 

was not signif±cant in any analysis. 

In the second task, high and low imagery metaphors were 

auditorily presented with or without instructio·ns to image 

to facilitate memory perforn1ance. .Free recall~ cued recall 
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(topic and Vehicle cues), and recognition tests .were 

µ(}mini~tered in a within subjects design. The findings 

demonstrated no effect of imagery instructions on recall ·. 

Support. for i'mag-ery was obtained in the superior recall of 

high imagery sentences when compared to low imagery 

sentencesr and in the interact.Jon between sentence type. and 

inst.ructions. 'I'he recall results indicated analogous e:ffects 

of age, cue type, and. re-c~l.l task to those .obtained in the 

(irst experiment. 

The empirical outcomes of these exper.ini~nts we·re 

discussed w·,i th referende to consider.ations o.f context, 

indtvfdua1 differences, the better operational definition of 

constructs, and the impl.ications for cognitive theories of 

information }?r.ocess•ing. 

Examiners: 

~ 

I l • 
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CHAPTER 1 

-INTRODUCTION' 

once thought of as a "mere'' styl.istic device designed 

to enhance the aesthetic value of spaech and literature, 

me ..... aphor is now recognized by psychologists and those 

interested in. language and cognition as. worthy of 

investigation ( for reviews, see Billow, 1977 ;, Ortony, 

Reynolds, & Arter, 1978; Tourangeau & Sternberg, 1982). In 

fact, some scholars have proposed that a n alogic anci 

metaphoric reasoning form the basis o·f all cognition 

(cassirer, 1953; Edie, l963}. Others have argued that the 

study of natural language lacks ecologicaL vali4ity if it 

does not encompass both literal and nonliteral aspects 

(Ortony et al., 1978). 

This. latter assertion is reflected oy the frequency of 

figurative language use in everyday discourse. For instance, 

'Pollio, Barl_ow-, Fine, and Pollio (1977) sugge·st that, on the 

average, approximately four figures o.f: speech ar.e ·u.ttered 

per speaking minute in free discourse.· If this includes hoth 

novel and .common (frozen) forms of figurative express•ionr 

about 21 million figures of speech. per lifetime are 

impl-icated (Hoffman & Honeck, 1980}. More specifically, it 

has b.een estimated that, on ave.rage, approximately five 

metaphors are produced for every 100 words of ordinary 

·speech (Johnson, 1975). 

Given the ubiquity :of me.taphorical spe·ech, interest in 

understanding how figurative langu qe is understood has l e d 
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to the formulation and empirical investigation of several 

relevant theories. Each of these views po·stulates a 

different elationship between the elements 'comprising a 

metaphor. Employing the no~- conventional terminology 

developed by Richards (1936}, the subject term is named tne 

top·c, and the predioate term- that which is being used 

metaphorically~ is referred to as the vehicle. The 

relationship that the two t-erins share is designated as the 

ground .. Given these distinctions, three general classes of 

metaphor theories- the comparison, anomaly, al)d interaGtion 

views- will now briefly be expl ica.ted •. 

Throughout history, pr.obably the most widespread view 

of the nature of meta.phor has premised a comparison between 

objects that are lit¢rally incompatible. That is, the topic 

is assumed to bear a similarity to the vehicle, with the 

degree of similarity concept~~lized as a continuum from 

li.t~ral to figurative. to anomalous utterances. Hi'gl;l levels 

of similarity characteri.ze Ji teral constructions i 

intermediate levels qonstitute figurative comparisol).s, and 

low levels arf:! descriptive of anomalous sentences . 

This comparison view originated with Aristotle (1927) 

(cited in Tou:rangeau & Sternberg, 1982),. who proposed that 

the grottnd of a metaphor was constructed with an analogy 

involving both te~s, or was compr-ised of a category to 

which both the topic and vehicle belo.I;1ged. Today, the latter 

supposition is embodied .in the semantic- feature theory, 
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which states it:bat the basls of a metaphor is expressed by a 

set of features shared by both the topic and vehicle terms 

(Johnson & Malgady, 1.979: M:a:lgady .& Johnson, 1976) . Th.is 

theory will be elaborated in Chapter 2r but suffice it here 

to establish that it originates in a comparison view of 

metaphor. 

Unlike the comparison view,. the anomaly model 

(Campbell, 1975) emphasizes the dissimilarities between the 

topic and th vehicle .. I.t predicts that metaphoricity is 

inversely related to topic-vehicle similarity. Dissimilarity 

is belie ed to create complexityr incongruity, and novelty. 

Accounting xo~ ~igurative language thus requires that the 

nnormal" processes of interpretation be. augmented . 

Lastly, the interactionist view {Black, 1962) 

recognizes both similarity and dissimilarity between the 

topic and vehicle, and pos.its that a curvilinear tunotio.n 

relates similarity and ·metaphoricity • . In this model, the 

topic and vehicle interact to produce ·a resultant meaning 

that is new and tran·saends both. This view has been 

elaborated more recently,, and is referred to as the 

"domains-interaction'' view (Tourangeau & Sternberg., .1981, 

1982). It espouses that metaphors involve perceiving 

something in one domain in terms of something in a second 

domain, with a consequent change in the view of b.oth 

domains. 

These theoretical mod·e1s were recently tested by 



Marschark,c Katz, and Paivio (l983) in two rating studi_es 

that examined the efficacy o:f 10 hypothesized di..me_nsion.s .of 

metaphor compr:e:hens.icm ~ Each dimension represented a 

variable intimated as being ralevant t.Q 'metaphor processing 

by at least one class of psychological mode·l .. Metaphors of 

the form "An A .. is a: B" were utilize.d in the ratings. The 

re-s.ults revealed that the lQ di.mensi:ons wer~ highly 

intercorrelated, and support was obtain.ed for each major 

metaph~r model, but none reGeiveq unequivocal confirmati~n. 

These f:indings were replicated by Katz, Paivio, & Marscha.rk 

(1985) employing more ecologically :valid l)Oe.tic metaphors. 

'I'he study of these attribute dimensions was extended t o 

the memory domain ln a series of three 6Xperiments conducted 

by Marschar:K and Hunt (:1985)· ~ ',I'hey found that the •q.im.ensiqns 

of rated number of interpretatio'ns .a nd imageabili ty of the 

subject were the best two predictors of recall, and 

concluded, t hat variables previously identified as imPortant 

to metaphor comprehension were probably not analogous t o 

those underlying memory for 111etapl'lors. 

The investigation of memory and metaphor is also of 

particul~r interest in the cognitive aging cloma,in .. 'This is 

because it is congruent with the curf·ent emphasis on 

identifying areas wheire the performance of the elderly does 

not declj_ne, but i.s maintained at a relatively high level 

(e.g., stud-ies of expertise and compensation). In this 

regar:d, it has be~n ~peculat·ed by $ome qogn_itive aging 
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theorists tha.t metaphor co.mprehension may ·represent a type 

of processing that does not deteriorate with age, but is a 

specialized skill that develops over time. Interest has been 

directed at discovering what mechanisms are responsible for 

th.is continued competence, and the extent to which they will 

generalize across other activities. For example, 8oswe_ll 

(1979} a _sked young and old ad'Olts to provide explanations of 

four metaphorsr and found that the older adults offered more 

poetic or synthesizing eXplanations comp·ared with the 

literal or analytic interpretations of the young. Boswell 

concluded from these r.esults that the· qualitative 

development of metaphoric compre·hension continues throughout 

the lifespan_. 

In addition, Kausler (1982) has used the term 

"functional ~easoning", or reasoning through the use of 

analogy, to describe the mental processes involved in 

interpreting the ~eaning of proverbs and metaphors. He 

asserted that b"eoause metaphors are a c o:mmon form of 

e>..rpression, facility in thinking by ana.logy has direct 

implications for our communicative skills- After a bri.ef 

review of studies on metaphor, Kausler conclu~ed that 

"functional reasonin.9 is maintained. at a high level of 

proficiency in late adulthood" (p. 552),. 

The age variable was ~xamined by Backman and Dixon 

(1987), \-vho manipulated th~ number o·f alternative 

interpretations diroension in a study of memory for 



6 

metaphoric and nonm.etapnoric sen~ences in young and old 

adults. Retention was tested with both ·free and cued. recall 

tasks. Half of the sentences had been categorized as having 

few interpretations, and half as having many 

interpretations. An oriemting task required participants to 

rate each sentence £or the number of alternative 

int~rpretations possible. Free recall of the sentences was 

followed by cued recall w.ith both topic and vehicle cues. 

The results indicated that, overall, the young adults 

recalled more sentences than the old adults, an:d f$males 

remembered mor~ than males. In the free reca_ll situation, 

a9e dif~erences were more apparent fa~ information 

containing many interpretations than f .or information 

suggesting few interpretations... In the cued reca·11 task with 

a strict scoring criterion, the ol.d ad:ults improved inore 

than the young adults with in.formation having m.any 

interpretations than with information conn·ot.ing few 

interpretations. 

Given this background, the present research represented 

an extension of this work by examining aqe differences in 

memory for m~taphors. with a subset o.f three of t.he 10 

dimensions.- ·number of interpretations ( INTS) , imagery ( IMG) , 

and semantic relatedness (SRL). The INTS dimension w.as 

included in an attempt to replicate earlier resU.lts (Backman 

& Dixon, 1987~ Marschark & Hunt, 1985). The TMG and SRL 

dimensions were incorporated to investigate the roles of 
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ima.gery and semantic feature models t :c:espedtively, in memory 

for metaphors. 

speci.fioally, two experiments w-ere conducted .. ·The first 

experiment examined age differences in memory for metaphors 

by utilizing traditional memory tasks to ma.iµpulate 

different stages of information proces•sing. In this regard, 

orienting cond.i.tionr cuing, and retrieval support were 

varied. The second study utilized data :f.rom the first to 

experimentally manipulate the dimensions of imagery and 

samantio re.atedness to provide a more robust test 0£ the 

two theories with respect to memory- for me~aphor. Thus, the 

former experJ.ment w.as perceived as an extension of the 

memory domain to figurative. language., and the latter as a 

validation of two current th·eoretical models of ·metaphor 

processing. 

In summary 1 the purposes of this investigation ware 

fourfold: ('l) to provide evidence for the replicability of 

previous research wi.th dimgnsions of metaphor processing, 

and to erte.nd th~ir utility to older adults (Backman & 

Dixon, l.9-8 7 ; Katz et al. , 19 8 5; Ma.rschark & Hun.t, .19 8 5; 

Marschark et al., 1983), (2) ·to expand, through various 

manipulations of encoding and retrieval conditions, the 

methodology of previou·s melltory research in this area (e.g. , 

Marscha:rk & Hunt, 1985), (3) to examine the roles of imagery 

and semantic feature theories in memory for metaphor by 

manipulating the imagery and semantic relatedness 



di.Inens :i'ons, respectively r and ( 4) to c .omp·are the memory 

performance of young and old adults utilizing metaphoric 

sentences ( Baclanan .& Dixon, 1987) . 

8 

The litera.ture pertinent to this investigation is 

pres·ented in the following chapter~ Chapters 3 and 4 then 

describe the methodology and result:; of Experilnents 1 and 2, 

respectively. The final chapter elaborates on the findings 

and discusses related issues. 



CHAPTER 2 

LITERATURE REVIEW 

This chapter is organized into four major se.ctions~ The 

first two sections discuss the literature relevant to the 

first experiment conducted here, a:nd the last two are 

applicable to the se:aond experiment. Begi.mning with the 

first _experbnent, a .brief rev_iew of the stages of 

informat·ion processing will now be addressed.-

The investigation of memory performance is· often 

conceptualized with respect to three fundamental. stages of 

information processing (Klatzky, 1980). The first - encoding 

- involves placing information into a sys·tem, and may 

include the m~dification of this information . Generally, the 

,faster the input and organization of information, the more 

ef·ficient the thought process at this initial stage. 

Information is then retained (i-.e., stored) in memory 

following encoding, and ~s potentially available for further 

processing. However, this stored information may be affected 

by the input of sub$equent information, or it may become 

lost. Retr:i.eval represents the last stage of processing, and 

refers to how efficiently and flexibly the stored 

infonnation can be accessed. These three cqmponents of 

retention are interdependent, although they are often 

manipulated individUplly in experimental contexts. As will 

be elaborated in the following sections, various encoding 

processes c .an ope't:ate on the ·input .. information to prepare ;it 
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for storage in long-tenn memory. Further« the o~gatl.i~ational 

demands of the recall test can be manipulated to examine the: 

pr.oQess of retrieval. These two stages - encoding and 

retrieval - iWill now be elaborated in greater detail • 

• ncoding 

'rhe levels-o f - processing framework (Craik '&i .t..ockhart, 

1972) is pe.rhaps the most popu,iar current approaqh to the 

study o.f memory decline wit h advancing age. It postulates 

tha.t recall is a function of the processing operation 

performed on the task material -at the time of encoding. The 

various ways of encoding incoming informati.on lie on a 

continuum from -shallow to cl.eep p_roces.sing, wi tb struptural 

analyses at t.he shallow end and semantic analyses at the 

deep end. oe·eper processing produces a richer or. more 

elaborated memory trace ("Craik & Tulving 1 1975) which is 

more resistant to forgetting. According to this view, older 

adults may n<:>t spo·ntaneqµ.sly enqqqe items ~amantical ly, 

leading· to poorer recall independent of other problems of 

retrieval (Craik ~ Simon, :i -980). 

It has been argued that the encoding: of information may 

be controlled by the use of inc1.dental orienting conditions. 

That is, sUbjects perform a.. task that manipulat.es the dept.h 

of processin9 without knowledge of a subsequent memory test. 

lt .is expected tnat o):'ienting- tasks re.quiring shallow 

(structural) processing shou.ld result in poor memory 

performance; those requiring deep processing should produce 
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better memory performance. 

Eysenck ( 197 4) tested this hYPothesis. in young and old 

adults by arying incidental orienting tasks that 

necessitated the g~neration of eithe relatively shallow 

responses (counting ietters or producing rhymes) or deeper 

r~s.ponses (constructing appropriate. adjectives or images) 

to word stimuli. Analysis of the free recall. data indicated 

that recall was s~perior for the semantic processing tasks 

as co~pared to the nonsemantic orienting tasks, and there 

was a .significant interaction between age and orienting 

task- the inferiority of the older adults was greater when 

tb.e orienting task. required more semantic processing of the 

materia).. This age by task in,tei::action has been replicated 

elsewhere (Erber, Herman, & Botwinick, 1980; Mason., 1979; 

White, cited in Craik , 1977). 

Encoding has also been mani~ulated by contrasting two 

learning conditions- intentional and incidenta-1. Several 

memory studies have found a superio~ity of intentional as 

compared to incidental learning conditions (e g. ~ Craik &· 

Tulving, ·1975; Hyde & Jenkins, 1969; T·ill & Jenkins, 1973) 

indicating that intent to leatn is ·a critical factor :in 

memory performance. 

Age diff~rences in this variable have been considered 

_by Kausler and Hakami (1983) who examined in.tentiona·lity in 

'memory for topics of conversation in young and old aduits. 

Participants received a series of 12 topics for discussion 



with three accompanying questions per top_ic, fol.lowed by· 

free recall of the topics an4 a recognition test of the 

questions posed during the prior cDnversations. The 

.instructions were varied ,suqh that half of the subjects in 

each age group were informed of ·the subsequent recall test 

(intentional memory); the remaining participants were not 

forewarned {incidental memory). The res·u1ts indi.cated no 

effect of ittStructions, and the age by instructions 

interaction was not signf.ficant. Kausler and Hakami 

CQncluded that memory for conversational information was as 

adept incidentally as intentionally for both young and 

el.derly adults. 

Intentionality was also manipulated by Backman, 

Mantyla; and ·Erngrund (1984) in a study measuring the recall 

~f 30 Swedish nouns varying age and the number of self­

generated retrieval cues. It was found that intentional 

learning instructions produced a higher level of recall 

perfo;rniance than incidental learning instructions, b.ut, as 

in the Kausler and Rak.a.mi study just reported, this variabl~ 

did not interact significantly with age. ~hus 1 there is some 

tentative evidence that intentional learning instructions 

may .not differentially affect the memory perform.anc.e of 

young and old adults . 

Research utilizing text processing, however, provides 

.conflicting results. Simon, Oixon 1 Nowak, and Hultsch (1982) 

presented young, m.iddle-ag·ed , and old adUl ts. with a 5 O O" word 
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narrative and asked them. to perform one of four text reading 

tasks: syntactic, stylistic, advice, or intentional 

Analysis .of the writte·n recall indicated a significant 

interaction of age with orienting task. Younger adults 

recalled the most proposit1ons when recall was intentional 

or preceded by a semantic (deep) orienting task; recall was 

lowest in the syntactic condition. On the contrary, middle­

aged and older aduTts perf<:;nned better under the intentional 

learning condition than under the three inoiden~al. task 

conditions. 

This. :research was extended in a cross-cultural 

eplication with a sample o f three .G.erman adult age groups 

(Dixon & van Eye,, l -98.4). Utilizing the same procedures as in 

the above study, it was found t,hat performance decreased 

across the three age groups with increasing age. In 

_addition, subjects reca::lled less in the. shallow cond·ition 

than in the two deep conditions, which were inferior to 

performance in the intentional condition~ The. age by 

orienting task interaction was not si•gnifican.t here (as 
. _,__ 
l. I.. 

was in the simon et al. ( 1982) study) 1 sugges.t:ing that, ih 

general,, simple instructions to learn the material will 

facilitate. ·performance the most f'or both yom:ig and old. 

adults. 

More speci·fically, with resp·ect to figurative language, 

encoding was directly manipulated by Marschark and Hunt 

(1985, Exp. 2) who preEiented young adults with 36 metaphors 



and asked th~ln to per.form one of three orienting tasks on 

each metaphor: ( 'l) r:ate the. nUIJ1be):· of interpretat1.ons that 

are possible,. (2) write as many interpretations as 

conceivable, or ( 3) write a single interpretation. 

Incidental recall of the metaphors was then requested, and 

the results indicated no effect of orienting task on recall. 

This resu·1t contrasts with the findings of Honeck 

(1911) using proverbs. students learned a series of 

proverbs~ each accOlilpanied by either its repetition, a 

g.ra:nunatical al.tera•tion_, a paraphrase, or a con:trol sentence. 

The st.uct·ents attempted to rec·all the proverbs given the 

subject nouns ~s cues. The best recall was attained when 

items had been learned in the context of their paraphrases 

compared with the other contexts, indicating that orienting 

conditio11 had an ,effect on recall. 

Retrieval 

As inti.mated above, there i _s considerable evidence 

indicating that older persons typically recall .1e·ss 

information than younger persons on memory tasks requiring 

the rep·rodu,ction ·of recently presented material. An 

a). ternative view of· this memory deficit is that retri.eval 

proGes.ses, and not storage factors f are .responsible. In t his 

regard, Tulving {1974) has made the distinction between 

trace-dependent and cue-dependent f .orgetting. The former 

refers to information retained in the memory store as a 

result of the original encodin9 0£ the event. Forgetting .in 
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this instance occurs because the trace deteriorates o:r is 

lost from the store and the infonnat·on becomes unavailable. 

The latter alludes to information present in the 

individual's cognitive environment at the time retrieval 

occurs . When the relevant re~rieval informatio~ is absent, 

forgetting oc~urs because the trace information ava.il.abl,e in 

the store becomes inaccessible- This dichotomy of process~s 

has been applied to the aging literature, and many 

investigators _have postulated that older adults fail to 

recall as well as younger adults because they do not 

retrieve as efficiently. Specifically, memory information i:s 

inaccessible because it cannot be located at the time of 

recall. 

An eXperim.ental technique that is emp1oyed to measure 

cue-dependent forgetting is the comparison of. f ·ree (uncued) 

and cued recall. If forgettihg is cue-dependent., it is 

expected that providing the cu.es will facilitate recall. The 

results ~if stu.dies investigating age and cuing 

simultaneously are inconclusive. For example, Hultsch (1975) 

tested recall of four words fro:m each of 10 categories and 

provided half .of the subj eats with category names at recall. 

Contrary to prediction, there w.ere age d ifferences in both 

the cued and the uncued condition~, anq the provision. of 

category names improved performance for both young and old 

ad~lts . Smith (1977) has corroporated this latter result 

with evidence that category cues presented enly at ·recall 
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benefitted all age groups equally. 

Laurence (1967) also compared the recall per£or.maI'.}.ce of 

young an.d old subjects with and without category cues. In 

the uncued condition, older adults recalled less than the 

younger subjects; with the category cues at recall both 

groups pe~form~ equaliy well~ Laurence concludad that 

supplying a cue at recall was beneficial in overcoming a 

retrieval deficit in older adults. 

category labels were used as retrieval cues in another 

study in which old and young participants were required to 

learn a set of items by seardhing repeatedly through a list 

o:f words to identify items specified by their category 

labels. (1-lacht & Bu.schke, 1984 )' Free r~oall was followed by 

cued recall in this. within-subjects d e sign. The results were 

essentially identical to those o;f Hultsch (1975). That is., 

th~ aged recalled £ewer items than the young, cued recall 

was superior to free recall, and the interaction between age 

and type of recall was not significant. 

ln an extension of these ideas, several investigators 

have examined th~ possible interactions petween various 

encoding operations and retrievai processes utilizing the 

levels-of-processing framework previously discussed. The 

rationale here follows from the encoding specificity 

principle of Tulving and Thomson (1973) which states that, 

in order for a cue to be an adequate retrieval cuer it must 

be enQoded with the item at the time of input. 
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.Fisher and Craik (1977) tested this idea in a series of 

·:three experiments tttat manipul.a .ted the qualitative nature of 

b.oth the encoding ana retrieval cues tlis.ing rhyme (shallow), 

c~tegory (deep), and sentence (deep) cues 1.n Experiment l., 

and rhyme (shall.ow} artd associate (dee,p) dues in: Experiltlents 

2: and 3. It was found that the recall o.f words was highest 

when conditions at encoding and retrieval were compatible .. 

Furth.er, this oompatihility was more beneficial with 

semantic encodings than with phonemic (rhyme) encodings~ 

Fisher and Crai.k suggested that this latter result is 

indicative of the distinctivenes.s and discriminability of 

semantic encodings from other memory traces. That is, they 

are relatively unique and ~ontain more specific information 

··than shallow ~ncodings which comprise more general shared 

information. The· authors concluded that both the. leveLs-of­

p_rocessing and encoding specificity conceptions wer~ 

required to explain their results 

Simon (l.979) investigated these not,iol)S manipulating 

age in three experiments in which processing at encoding was 

guided by informing subjects prior to list presentation of 

the nature of the forth.coming retrieva·1 cue,. and then 

comparing the relative effectiveness of different retrieval 

oues. She speculated 'that if older adults did. process less 

deeply,, shallow cues would be more effective than deeper 

semantic cues. 

In Experiment 1, Simon attempted to influence depth of 
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processing by telling subjects that they would be cued f or 

recall with phonemic oues (the first two letters of the 

targ~t words), semantic cues (synonyms),. or no aues a-t all 

(free recall). It was found that subjects of all ages 

recalled more words when given a phonemic cue compared with 

frea recall, but only young sUbjects ben·efitted from 

semantio cues. In the second eXperiment, a more semantic 

encoding was encouraged by embedding the words to be learned 

in sentences, and requesting ·subjects to read the sentences 

silently to study their specific mean.inqs. 'rhe cues in. thi•s 

instance were either phonemes, synonymsr or a re­

presentation of the sentence context with the target word 

missing. The results indic_ated that sy_nonym_ and sentence 

context cues wer:e beneficial for young adults, but not for 

the llliddle-aged and old adults, while pho.nemic cues aided 

these latter two age groups, but not the young. Finally, in 

Experiment 3, the results of Experiment 2 with older adults 

were replicated in young adults by reduoing the presentation 

time of each sentence from 8 seconds to 4 seconds. Simon 

suggested that these experiments demonstrated the greater 

use of superficial memory codes by the old when compared 

with the young. However, this conclusion pas not received 

unanimous support, -as neither Drachman and Leav.i-tt (l.972) 

nor Smith (19:77) found greater benefits for old 

participan·ts than for young participants with first letter 

(shallow) cues. 
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White (cited in Craik1 1977) manipulated orienting task 

hy, requiring young and old subjects to :make either "case", 

11 rhymer~, or "category" dec.isions about common nouns· or 

simply to "learn" the wor.ds~ On a subsequent f.ree recall 

t€st, substantial age decrements for both the intentional 

learning and s.emantic orienting tasks. were found. However, 

n an additional reco.gniti_on task for the same ~o.rds, the 

age decrement r~mained for the intentionally learned words, 

but was eliminated for words proce~sed in the semantic 

condition. Wh.i te concluded that the ag·e decrement in 

retention was minimized, and .perhaps even eliminated ► under 

optimal input (i -.e., an appropriate orienting task) and 

retrieval (i. ·e., recognition) conditions. 

Other studi.es (Lauer, 1975 , cited in Craik & Simon, 

1980: .Zelinski, Walsh, & Thompson, 19·7·&) concur: with this 

observation. However, what constitutes these optimal 

conditions appears to vary across studies. For exampie, Till 

and Wal.sh (1980) found that age dif.ferences in the recall of 

impl.ioational sentences could 1:)e eliminated by using cued 

recall following a comprehension response task at 

acguisi.tion thaf: required subjects to write a word 

refleoting their unct·erstandin·g of each sentence• s meaning. 

Perlmutter (1978) provided further evidence that the 

age decrement could be eliminated in an experiment that 

examined age differences in the recall and recognit-ion of 

words after intentional learning instructions or an 
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incidental semantic orienting task (generating f _ree 

a~sociatio_ns to each word). She :reported that young and old 

adults performed equally well when recognition was combined 

with a semantic orienting task. This result was replicated 

in a later study (Perlmutter, 1979) demonstrating that age 

differences betwe·en 20- and 60- ye·ar-oLds on an associative 

orienting task were eliminated under reco-gn.:i,.tion conditions, 

but not for free or cued recall .. Contradictory findings bav.e 

be~n reported by Mason (19.79), who obtained the greatest age 

differ~nces in bath recognition and recall following a 

semantic orienting task. However, one difference between 

these two studies is that Perlmutter utilized a within.­

subjects design, while Mason employed a between-subjects 

design. 

Thus-, it can be concluded from these studies that age 

differences in retention can be eliminated under certain 

optimal encoding and retrievai condition_s .. 

Returning to considerations of metaphor processing, 

several studies manipulating retrieva). support have been 

conducted . For instance, Harris (1979a) examined lD~Illory for 

sentences containing either novel metaphors, dead metaphors 

(those that are technically metaphorical but have come into 

common usage), or nonroetaphorical expressions. In one 

experiment, the initial noun phrase bt each sentence served 

as a cue for recall of the sentences; another experiment 

employed a forced-choice recognition task with the same 
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sentences. Harris found that the three se·ntence types did 

not differ in their probability of being remembered using 

either a recall or a recognition measure~ and conclude.d that 

metaphors and their literal equivalents are analogous in 

memory difficulty~ This conolusion was further supported by 

Harris 1 Lahey, and Marsalek. {1980, Exp .. 1)· . 

In a series of three experiments, aarris (1979b) 

extended this work to memory for Shakespearian metaphors 

expressed in sentences or in the context o:f ·play synopses. 

Metaphors were contrasted with nomnetaphors expressing the 

same idea,. Participants listened to the .stimuli and ·were 

instructed that they would be asked questions about the:m . 

. la:ter. The forced-choice :r.ecogniti.on test that followed 

consisted of two metaphors and two nonmetaphor s as ·response 

choices tor each item. The results across all three 

experiments were equ,ivoca1·: metaphors were remembered 

better than non.metaphors, and there was a greater number of 

.false rec.ognitions for more .metaphorical than les·s 

metaphorical distr:actors. Harris, in aocount.ing for the 

discrepant results obtained h.ere as compared to the two 

studies reported above (i.e., Harris, 1979a), suggested that 

listeners may possess a different response set for 

Shakespearian language than for literal language. 

Contrary evidence for the sup·eriority of metaphors oyer 

nonmetaphors i'n memory performance has also been· obtained 

(Malgady & Johnson, 1977) •. In this e.xperimentr subjects 
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studied literal , f igura ti ve ., and anomalous sentences , and 

were told th.e-y would be queried about the .senten·ce~ .. In the. 

yes-no recognition test that followed( subjects indicated 

whet.her they had l:'.ead the. sentenpe befo·re, and expressed 

their confidence in making the judgment. It was fo.urtd hat 

recognition decreased linearly with the figurativenes.s of 

the sentenoes, and was lowest f'otr f.ig11rative sentences .. 

Furth~r, the false alarm ·rate was highest for metaphors. 

This latter .ftnding was commensurate with that of Harris 

(19?9b), and Malgady and Johnson (1977.) suggest it is likely 

due to the fact that metaphors involve an additional 

semantic domain to fals·ely a$soc.iate information with .. 

'l1he finding that figurative sentences were remembered 

least orten is contrary to the results of ~~rris (1979P), 

~n,o demonstrated that metaphors were recognized mare often 

than nonmetaphors It is not certain why this should b~ the 

case, except perhaps th,at the forced-choice recognition. test 

employed by Ha~ri~ was easier, ~r biased response choices 

more toward the. selection of a metaphorical al.te:r::nativer 

than the s,imple yes--:n.o recognition task titiiized in th.e 

present study. 

In a slightly dJ.f.ferent context, E~::rynolds and. Sohw.artz 

(1983) investigated th~ role of metaphors versus their 

literal paraphrases· .as concluding statements to slilo;z:-t pro~e 

passages. Subjeqts read ei,.ght short s .toriesr each with a 

summari&ing statement, rated them on three scales, and then 
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were •given an unexpected immediate or delayed cued irecall 

·test. .. irhere WQre two types of c.ues. The precue consisted of 

the first phrase from· each st-o y; the postcues were the 

target sentences. It was found that when the eoncluding 

statement 1,,'.as expres·sed. :metaphorically rather than 

literally, there was increased memory for both the 

concluding metaphors and the preceding context. Further, 

there ·were no differences in recall with precues or 

post.cues. 

A few recent studies .of roetaphoric sentences have 

examined the differentia:.l effectiveness of topics, vehicles, 

and grounds as retrieval cues. In this regard, Marschark and 

Hunt (1985, EXp. '3) presented subjects with metaphoric 

sentences and asked them to rate each sentence for the 

number of interpretations they could think of. In a 

subsequent incidental c ed recall test, subjects were given 

either the topics or ·vehicles as cues, and were required to 

provide the other term -0f the metaphor. There vas no 

difference irt the effeativ-eness of topics and vehicles as 

retrieval cues. 

In a . series of experime,nts, Verbrugge and Mccarrell 

(1977) extended the range of retrieval cues to the study of 

grounds. (As stated previously, grounds summarige the major 

re$emblance underlying the metaphor~·') In their f.irst 

experi~ent, two lists (A and B) of 14 metaphoric sentenees 

of the _form ·11Topic is ( 1 ike) Veh.icle" were prepared such 
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that tln..e topics were identical but the vehicles were 

different across the two lists .. Stlbjgcts. were randomly 

assigned to bne of the two list conditions,. ane asked to 

listen to each sentence and think about its ~eaning. An 

incidental oued recall test was then employed, and sUbjects 

eceived one of the following prompts! grounds A or B, 

topics A or B, or vehicles A o):: B. Subjects we-re requested 

to recall the entire sentence implicated by the pr.empt. The 

results indicated that recall with topic and vehicle prompts 

was nearly perfect, which was as expected, given that in 

such instances only half o·f the sentence r.emains to be 

recalled. Further, the grounds were almost as effective in 

prompting recall as the topics and vehicles. Experiments 2 

and 3 confirmed that the grounq can serve as an effective 

retrh1val cue. 

Light and Albertson (1987) replicated the procedure of 

Verbrugge and Mccarrell (1977) With both younq and old 

a.dul.ts. Subjects were randomly assigned to one of the two 

list conditions described above, and instructed to listen to 

the sentences and think about the meaning of each. 

Incidental :recall of the sentences was then examined in a 

within-subJects design with three cued reca.11 tests: the 

first two utilized grounds as cues, and the third employed 

the topic of the sentence. lt was. found that the young 

adults. reoall~d more sentences than the old adults. Topic 

cues were more useful ·than ground (meaning) cues, and there 
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was an interaction bet:we-en ag.e and cue type such that the 

effectiven~ss of topic cue.s relative to meaning: cues 

improved recal more for the old than for the young adults. 

Given this review of encoding and retrieval, the first 

experiment was designed to extend the methodoiogy of 

Marschar:k and Runt (1985), who conducted thre.e experiments 

to examine ·memory for metaphors :with respect to 10 variables 

previously identified as important to metaphor comprehension 

(Katz, Paivio~ & Marsohark, 19857 Marschark, Katz, & Paivio, 

1983). In the fi-rst experiment, 10 groups of subjects each 

rated a set of metaphors on one dimension, .and were 

subsequently pre.sented an "incidental free recall test. The 

results revealed that only two rated, dil:nensions, the. number 

of interpretationst and the imageability of the topic, 

reliably predicted re.e:all 

The second ·experiment was designed to examine more 

specifically the number of interpret-ations dimension. -In 

this regard, 36 metaphorsr half previously .rated as having· 

many interpretations, and ha.lf as having few 

interpretations 1 were presented to subjects with orienting 

instructions requiring them to either: (l) rate the number 

of interpretations available, (i) produce as many 

interpretations as possible, or (3) produce a sinqle 

interpretation for each metaphor. There was no significant 

effect o:f orienting condition. However, acro·ss all 

conditions, metaphors rated as having more interpretations 
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interpretations. 
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Cued recall with topic: and vehicle cues was 

invest.lga:ted in E"xperiment 3_ The stimuli were metaphors 

having either a high or iow number of interpretations. 

Subjects rated the metaphors. for the numb.er of 

interpretatio;ns possibl.e, and were then presented with an 

incidental ouea recall test given either the topics or 

vehictes as cues. The results indicated that topics and 

vehicles were equally effective as r~trieval cues. Furth~r, 

reCJall was better with metaphors having few interpretations 

rather than many inter.pretations . 

Backman ·and Oix.on (1.98.7) extended this research to 

include older adults .. As indicated in Chapter 1, they 

examined the· number of· interpretations dimension, and varied 

the procedure by presenting both metaphoric and 

norunetaphoric sentences, and testing £ree and cued recall in 

a within-subjects design. 

The present experiment varied encoding· by requiring 

young and old adults to rate metaphoric sentences on one of 

three dimens::i,ons: imageability f number of inte.rpretations, 

and semantic relatedness~ A fourth intentional l~arning 

condition was also included. Retention was measured with 

free recall, cued recall, and recognition tests, 

respectively, in a within-subjects design. Tl)e cued recall 

situation provided an equal number of topics and vehicles as 
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retrieval cues. 

Thus, the methodology of this investigation represented 

botb a replication and a departure from previous research.· 

As in the Baclanan and Dixon (1987") study, the inclusion of 

an older population permitted the investigation of age 

comparisons. Second, the addition of an intentional 

ori enting condition fostered a comp·arison of incidental and 

intentiona l 'memo:r;y perf.onnan.i;;le. The retrieval tests were 

atso modified in various ways. As in the a·ackman and Dfacon 

study, free and cued recall were both m.anipulated in one 

e,cperiment; Marschark and "Hunt (19.85) examined them over: 

ditterent experiments. Further, ·topic and v-ehicle· cues were 

a within-subjects factor (Backman & Dixon, l987 J ; ·Marschark 

and Hunt employed a betwe.en-subj eats design in this regard. 

In addition, a recognition test was incorporated here to 

extend the amount of retrieval support beyond ~he cued 

condition in the previous research. Lastly , the inclusion of 

the i magery and semantic relatedness orienting conditions 

representad an attempt to more directly analyze two theories 

of metaphor comprehension. These theories will each be· 

elaborated now befo.r:e explicating more precisely their 

manipulation in the context of the second experiment. 

Imagery 

The concept of imagery has been theoretically 

e1·aborated and empirically investigated by Allan Paivio 

(l97l), who has postulat~d a dual coding approach to human 
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langua~e. The two codes - an imagery system and a verbal 

system - are assumed to be independent but partly 

interconnected, and to differ ·qualitatively in• the nature of 

the in_ormation they control and generate. The imagery 

system processes nonverbal information stored in the form of 

images tha·t correspond diree!tly to concrete objects. It is 

synchronously organized, a nd spectalized for the parallel 

processing of information I n contrast, the verbal system 

deals with abstract linguistic un.:i,.ts involving discrete 

information that is only indirectly and arbitrarily ·related 

to objects. In addition, it operates on the sequential 

organization of linguistic in•tormation. 

The distinction between synchronous and sequential 

orga:n·ization has been further elaborated (Paivio, 1.975). 

Synchronous organization refers not ~nly to visual 

information , b.ut to information s_peoific to other sense·s 

(e.g., the sounds or smells assoc-iated with the imagined 

setting). Cognitive components are assumed to be 

simultaneously available for retrieval, although retrieval 

itself may proceed serially· due to the limitations impos.ed 

by other systems (e.g~, motor system)~ Sequential 

organization implies that multiple units of information are 

available successively. For instance, linguistic information 

is proaessed in this manner .because the syntax that provides 

linguistic units with their meaning involves sequential 

structure . This is apparent at all levels of linguistic 
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analysis, from the ordering of phonel!lic e·lements (e.g . ., stop 

versus pots} to word order (e.g .. , "The oa·t chased the dog'•' 

versus "'!'he dog chased the cat11
). 

Paiviojs (1971, 1975) theory has several additional 

implications for memory. First, verbal an.ct imaginal 

processes are assumed to interact with the stilnulus 

ma;__erial•. 'l'hat is, concrete terms such as 11 tree'1 and "house" 

can be processed by either verbal or imaginal strategies, 

but only veTbal mediators are available for encoding 

abstract items such as "love" and 0 truth". Thus, concrete 

items are easier to learn than abstract itellls because they 

can be pro<:essed potentially in either of two ways, whil.e 

the latter are mediated only by verbal prooesse._s (Rowe & 

schnore, 19-71). 

Another implication that has received empirical support 

is specified by the differential organization hypothesis 

(Paivio~ 1.975) •. It has been demonstrated. that information 

contained in synchronously organi·z.ed images· requires less 

0 storage space"· than· sequentiall:y organized verbal 

information (Pa'ivio, l975}. 'l'his suggests that more items 

can be effectively organized in memory as compound images 

than. as verbal strings. 

In a slm:i·lar reg·ard,- Begg (1972) found evidence that 

high imagery phrases were remembered as holistic units 

because they required no more memory space than qid their 

component words. Abstract low imagery phrases, on the other 
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hand, necessitated. twice as much me.mory spac.e a.s the 

individ'ua,l words comprising them. This has been cited as 

evidence for the integration hypothesi:s (Pa.ivio, 1975)- the 

notion th.at concret.e phrases activate holistic long-term 

memory images in which the component wo ds are ·organized 

into a single representation. 

Paivio•s (1975) theory has been criticized by Kirby and 

D.as (1976), who have also postulated two types of <:!o·gnit.ive 

activity referred to as simµltaneous and successive 

prooe.ssin:g. However, unlike Paivio, the premises of these 

systems originated in neurological and clinical work related 

to the integrativ~ .activity of the brain. Kirby and Das 

oontended that Paiviofs definition of imagil;lal and verbal 

p:ro.cesses was dependent on the. na:tu·re o.f the task materials 

and instructions (verbal o.r ·nonverbal), while their empha·sis 

was on the type of processes assum~d to underlie task 

performance. 

Paivio (1976) retorted by accusing Kirby and Das of 

overl.ooking the distinction between theoretical and 

operati_qnal de.finitions of concepts. He asserted that task 

manipulations and material variations were operational 

procedures that permitted the testing of theoretical 

implications .. Further, he argued th~t Kirby and Das failed 

to recognize that they subscribed to an identical approach. 

Support for the dual-coding model has been estabiished 

in a concept identification task requiring participants to 
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attain concepts rated as either high or low in imagery (Katz 

& Paivio, 1975). The resul·ts· indicated that high imagery 

concepts were attained more readily than low imagery 

concepts. FUrther, imagery ii:istructions facilitated concept 

attainment when the concepts to be acquired were high in 

imagery value.· 

B.elmore (1982.) examined the retention of high and. low 

imagery sentences in a continuous recognition task given 

either a verbal or an imaginal orienting condition. There 

were three types of distraotors exhibiting either no change 

(NC}, a syntactic form change (FC), o~ a meaning change 

(MC). It was found that the correct reco·gnition of form 

changed items was greater· for abstract than for concrete 

sentenc.es . Further, the greater recognition of: meaning over 

form changes was apparent for both sentence types The 

author concluded that the data were: sUpI?ortive of a dual­

coding interpr~tation. 

Given this theoretical framework, a review of the 

empirical investigation of imagery will now be conducted. 

There is cons_iderable evidence that older adults 

utilize imagery less often and effectively than younger 

adults in their memory efforts (e,g I HuLicka, 1967; Hulicka 

& Gros:sm.an 1 19.67; Rowe & Schnore, 1971; Treat & Rees.e, 

1976). An important factor here is the type or ima9ery used 

by ·a learne.r, and, in this regard, the distinction between 

interactive and noninteractive imagery has be€n drawn. An 
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interacting image depicts either an action between elements 

o_f the image (e.g. r a dog chewing a ball) or· structural 

unity between pa.rts of: the image (e.g., a dog made out o·f 

wood) • A noninteracting or spatially .separa:te image' 

delineates two or more elements which are not in physical 

contact, and betweeh whi-0h little .or no action is evident 

(e.g., a dog sitting nex:t to a ball) (-Poon, Walsh-Sweeney, & 

·yoza:r.d 1 1980) .. 

In a stud.y of pair.ed-associate (PA) learning, Bowe:r; 

(1970) repqrted that 53% of the paired-associates were 

recalled usi'ng interactive i:mage·s, 27% wer.e re.call_ed using 

noninteractive images, and jO% were r .ecalled with a rote 

repetition learn..ing strategy. This evidence for the efficacy 

0£ inter~ctive images was corroborat~d by Begg (1973), who 

found ·that cuing .facilitated recall more with integrated 

than with separated imagery instructions. It was also 

evi'd~nt with picture,...pairs, as learning was eas.ier when the 

pair melllbers were pictured together as unitized compounds 

rather than separately (e.g., Davidson & Adams, 1970; 

RQhw.er, Lynch, Suzuki,. & L~vin, 1967). However, it appears 

from self-reports about imagery following a 'PA task that 

olde:r adults use interactive imagery less often than this· 

research would indicate (Hul'icka & Grossman, 1967; Nebes & 

Andrews-Kulis, 1976; Rowe & Schnore, 1971). 

Several investigators have examined whether 

instructions to use imagery would. facilitate the memory 
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performance of older aduits . J:n ·this regard, the paired­

associate task has been utilized because roediational 

techniques (e.g., formation o.f images) play ·an important 

role in Learning paired-as.sociates. such ntediators integrate 

th.e two members of a pair into a whole so that minimal 

memory search is requi~ed for either of the pair members 

given the other. 

The beneficial effects of imagery inst.ruction with 

older adults have been demonstrated in several studies. For 

example, Hulicka and Grossman (19"61) investigated t h e use of 

raediators in young and old adults in. a paired-ass.ociate task 

under a var.iety of instructions . Iri the absenc.e of imagery 

instructions, older su.bjects reported util.izing mediators 

less often and more inappropriately than .. did "young subjects. 

However, when they were instructed to us·e a su.1.table 

mnemonic strategy, recall performance .improved. The elderly 

improved mor.e than the young adults, put age differences 

still remained. 

Tne .effec.t of interacting ima.gery .instru ctions and 

cartoon mnemonics in pa.ired-as.sociate learning was examined 

in yo·ung, mi~dle-aged, and old adults (Thomas & Ruben, 197'3, 

cited in Poon et al. , 19.80_). Retention was tes ted at one 

hour r and a:t 4 , 8 , and 1 .6 months after learning to 

criterion~ A substantial decline in retrieval performance 

was found for all groups across the retention periods. 

Further,. subjects given imagery instructions or cartoon 
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tnilemonics perfonned better than the standard instruction 

controls at the 4-~ 8-, and 16- month retention inter:vals . 

w·ith r ,espect to age, under standard instructions the elderly 

performed at a lower l .eveJ. tban the other age groups acros.s 

all t~sting occas:ions. However, no ag~ di.fferences· we·re 

evident with the imagery instructions or cartoon mnemonics 

at any test interval. 

Tne utility of imagery instruction for olct adults· was 

evident in a study l:>y Tr,e·at and ·Reese {1976) who found tha.t 1 

when the anticipation interval was long and subjects were 

instructed to use self-generated rather than experimenter­

prov-ided imagery~ young and old participants perforined 

equall.y well in a paired-associate ta:sk. 

There is some in¢iication, howev.er, that the effects 0£ 

imagery instruction may depend on the stimulus material 

utilized. For example, Poon and Wal·sh-Sweeney ( l981) 

manipulated bizarreness and interaction in 20 .paired­

associates embedded in noun- verb-noun sent~nces, and 

instructed subjects in the exper-imenta·1 group to gen·erate· an 

image for each item during the study trial. Of the subjects 

who learned the se__ntences to criterion, it was found that 

interacting imagery provided the old experimental subjects 

with a significant advantage during learping which was not 

apparent at. ·retrieval. Thus, the benefit of imagery 

instruction was 1¢calized to the acquisition stage of 

paired-assC;;Jciate learning. 
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Young, middle-aged, and old adults were given either 

standard f:ree recall or imagery .iu.structions to learn a list 

of 2d nouns (Mason & Smith, 1977, Exp. 2'). The young 

recalled more words than the old, the ·performance in tbe 

imagery condition was superior tp that in the standard 

instruction group, and the.re was a significant interaction 

between age and instructional condition: the ·imagery 

instructions were only effective in improving the recall 

performance of the middle-aged group. 

In a study by Whitbourne and Slevin (1978), young and 

old adUlts generated their own word and picture mediators 

for abstract and concrete sentences. Three self-paced study­

tes.t tria.ts were. givenL and it was found that: (a) the old 

recalled fewer words from the sentences than did the young, 

,(b) concrete sent.ence·s were recalled better than abstract 

sentences_1 as predicted. by a dual-coding approaoh-, and (c) 

words were used more frequently than. pic·tures in 

representing the meaning of the ·sentence. Further, older 

adul-ts relied upon verbal mediators (words) for both 

sentence types 1 while the young ·adul-ts used both kinds of 

mediators (words and pictures), particularly for the 

conorete sentences. In this instance, the authors concluded 

that old adults• recall was not benefitted by t:he use of 

mediators. 

Lastly, Backman and Nil_sson {1985) examined free recal.l 

in young and old adults after tasks requi'ring su.bjeots to 
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rem~mber lists of acts they had carried out (subject­

perforroed tasks o:r SPTs), sentences with imagery 

instruct.ion·s I or sentences wi·thout acco1np.anyih-g 

instruotio·ns. The same verbal express-ions in imperativ e· forltl 

(e~g~, lift the spoon) were utilized in all three tasks. In 

the SPTs, subjects motorically pe~fonned the action 

implicated by the sentence. For the sentence condition, 

subjects were instructed to remember the sentences for a 

sub-sequent free reoall test; but no overt action was 

required. In the sentence imagery task, subjects were told 

to visua1iy imagin~ that t]J.ey had actually e~ecuted ·the 

action desQribed. rt was found that older adults recalled 

fewer acts than younger adults for the sentence and sentence 

imagery conditions 1 but not fo~ SPTs where recall 

performance was equivalent across age 9roups. Further, the 

old adults did not show any ditfferenc_e in recall between the 

two verbal tasks, suggesting that explicit instructions to 

utilize imagery did not differentially improve recall when 

compared with a n·o-instruotion .condition. 

In summary, the above studies offer mixed support for 

the utility of imagery instrudtions in improving the memory 

performanpe of older adults. There is a fairly consistent 

trend for age differences in retention to be reduced or 

eliminated with imagery instruc.tiohs in paired-associate 

learning, but not when other stimulus materials a~e 

employed. The £ollqwing seotion will briefly address the 
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study of imagery in metaphoric material by discussing 

contradictory views of the i:mportanc.e of imagery to 

understa.nding figurative 1an·guage, and then the spec-ific 

is•sue of topic versus vehicle imagery as crucial to metaphor 

c:0mprehens.ion ... 

The ·significance of imaginal processes. -in metaphor 

comprehension has been cons:idered by several investigators 

(e.g., Fa-insilber & Kogan, l984; Langer, 194.8; ~ti.lier, 1979. ; 

Paivio, '1971, 1.919; Sternberg & l-Jigro., 1983). For instance, 

V.erbrugge ( 1977} has argued. that imagery serves to "fuse'' 

the two or more semantic domains represented in metaphor. 

Further, Billow (1977) has suggested that :tbe metaphoric 

image may· aid memory by medi_ating in the formation of 

associative co~nections. 

Paivio (197·9) has discussed the rol.e of imagery· in 

metaphor processing, and has ou.tlined .several contributions 

it, and the dual-cod.ing approacn in general, offers for this 

a.rea. ·For instance , dual.-coding enhances the propability of 

locating a eommon groW1d in ,l'ong-term memory because the 

topic and vehicle may be connected in verbal memory, in the 

imaginal re_presentation of the· two te.~s, or in the 

integration of both prooe.sses .• 

The imagery system also makes specific co.ntributions to 

metaphor comprehension. First 1 it may provide. an additional 

(subjeotive) s.ituational context for the interpretation of 

the metaphor. Secondly, as mentioned earlier, integrateq 
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images allow effici.ent information storage because im:aginal 

information is orga..11ized synchronously into large_, 

integrated chunks. Th.is implies that access to part of the 

structure will redintegrate the whole, and large amounts of 

information will become availab_l:e. 

Imagery also ensures proces•sing fl~xibili ty, and i 

consequently, eff·icient memory search, be-cause the 

information stored in images is not subject to sequential 

constraints. Rather, because it is synohrono~sly organized, 

information can· be retrieved in severa·1 ways, unlike the 

se_qtlential constraints imposed on the retrieval of verbal 

information from long-tenn memory. ~his flexibility o-f image 

processing is also applicable to the construction o f novel 

combinations from component information. A·gai-n, this is 

because informatio.n can be incorporated int.o a meaningful 

image in various ways, while words do not have this 

capabil'i ty. The implication for meta_phor pro·cessing is that 

imagery can not only increase the efriciency of the search 

for relevant information, but also for generating a novel, 

integrated representation const-i tuting the oomrnon ground f .or 

the ~opic and vehicle. 

support for 'the role of imagery in metaphor 

comprehension was evident in three. studies co.ndupt·ed by 

Harris, Lahey and M'ar.salek { 1980) • In the first experi.11\ent, 

participants listened to three types of sentences 

(:metapho'rs, dead metaphors, and nomnet:aphors) with either 
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.image-ry or regular instructions. They were requested to try 

to remetnber as mua about tne sentences as possible.~ 

recognition test followed, and participants indiaated whicb, 

sentence of. the three in each set they had heard, placing· a 

"p0 ( for ·picture} bes·ide eaoh one .if an image had been used 

to encode it. The results revealed no ef·fect of :the 

ins.truations or :of inpu:t .sentence type. However, images -were· 

reportedly used mor.e often in encoding met.aphors than 

nonmetaphors. :Further, ind~pendent imagery ratings obtained 

for each sentence type indicated that metaphors were the 

most ·dif£icult sentence type to develop an image for (i.e . , 

they had th·e lowest imageabil.1.ty ratings),. in addition to 

:their being reported as the sentences most frequentl_y 

encoded with images. 

Expe~imen:t 2 was similar to the first with the 

following exceptions: (a) incidental memory was tested, (b) 

an orienting task required participants to write the number 

of words in. e·ach sentence as they: heard it, and (c) there 

we;ra no imagery instructions. An -identical forced-choice 

recognition test was administered along with the instruction 

to ind•icate the instanoes when imagery had been used As in 

the first experiment, more images were reported for 

metaphorical sentences tha~ for the other two sentence 

types. There was also a significant effect of sentence type 

on the recognition test. Nonmetaphors were the least 

correctly recognized, but they differed only significantly 
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from dead metaphors. In addition,. ·there was an overall 

memory decrepient in Experiment 2 as compared to Experiment 

1, .and it appeared to occur primarily for the nom.rietaphors ~ 

Lastly, analysis of the counting errors indicated that there: 

were significantly m.ore errG>rs for the metapho.irs than for 

the other two sentence types. 

The third exp·eriment conducted by Har..r .is et al. ( l -980) 

did not involve memory, but attempte4 to discover the nature 

of the irnages evoked by metaphors~ Participants were asked 

to form an image to sentences of all three types (i~e., 

metaphors_, dead metaphors, and norunetaphors); and to 

describe each image in words ~r with pictures The images 

were scored fo.r: whether they c::!ontained both topic an:d 

vehic:le domains -, the topic domain alone, a less appropriate, 

but still metaphorical response, or an unc l.assi.fiable 

response. It was £ound that whenever the topic and vehicie 

domain•s were imaged together, they were not :merely 

juxtaposed, but were intricately fused. Further observation 

of the responses indicated the presence of surrealistic 

i~ages in participants• imagery descriptions. 

Harris et al. (1.98.0) also elaborated on the role of 

surrealistic imagery (i.e~, the image constructed is 

nonveridical in that what it pictures could not literally 

occur in objective reality). They defended its importance in 

the construction of memory representations for metaphorical 

language I O:IJ. the basi"s that metaphor involves two disparate 
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sema.ntic domains, and is frequen:tly a literally anomalous 

expression. They a_rgued that grea·t.er consideration b~. given 

to surrealistic imagery rather than fo.cusing on concrete, 

realis'-io ua:gery because imagery may he less pereeptual, 

and more flexible, than has generally been a·sswned. Further, 

they contended that surrealistic imagery was essential to 

any general theory of imagery•. 

Other researchers., h:0wever, have questioned the 

significance of imagery in figurative languag-e. For example, 

Reichmann and Coste (1980) argued that, in metaphor, as in 

literal language, ther·e are abstract utteran.ce·s that are 

comprehensible, but almost impo·ssible to lmagine in a 

perceptual manner. In this regard,. they speculated that 

metaphor may be no different from literal speech if imagery 

is only applicable to concrete instances. That is, imagery 

may only be applicable to the comprehension of eas.:i,ly 

im~gined sentences, and its role is very important in those 

case-s. They also intimated that it is not clear wJ1etber 

imagery is a shallow level or deep level. cognitive pr.oc.ess 

(craik Locl;hart, 1972), and whether images are stored in 

me.mory, or are transient components of the comprehensio_n 

process. 

several e}{J')eriments have been conducted by Riechmann 

and his associates to test the efficacy of an imaginal ba-sis 

of figurative language comprehension~ For example, Riech:mann 

(1:975) {c~ted in Riechmann & Coste, 1980) presented sentence 
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p:ro'(erb.s t.o two groups of subjects who were instructed 

either t-o form mental image·s of each of the proverbs, or to 

try to comprehend the meaning of each proverb as aocurately 

as pos.sible. Half of the proverbs had previously been rated 

as easily imageable and half as dif.ficult to il\lage. 

Immediate recognition of the interpretation of the proverbs 

was tested, and a significant advantage for the comprehend 

group relative to the imagery group was found. Riechmann 

construed this result as an indication that the memorial 

representation with instructions to comprehend was 

semantically more 9e11era.l, and thus more easily accessed, 

than that derived fr.om instructions to form an .image. 

Further{ interpretations of low image.ry proverbs were 

recognized signific.antly better than interpretations pf high 

.imagery proverbs. 

Riechmann and van Wyk (1977) (cited in Riechln~ & 

Coste., 1980) ex-tended this research by first obtaining 

.subjects' interpretation·s of: eadh proverb and then selecting 

those proverbs with high s .emantic agreement across s·ubjects 

as stimuli for a study identical in procedure to the one 

reported above. Again•, the recognition of interpretations 

was sign_ificantly b.etter for the comprehend group than for 

the llt\agery group, although the effect of proverb type 

{i, e., high imagery ve·rsus low imagery) was not significant. 

The authors concluded from the resu,lts of these proverb 

studies that ilnag_inal rep-res.emtations tend to be specific 
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and inhibit the semantic :flexibility required in many mental 

tasks. 

With respect to metaphor,• Riechmann and Coste· (1978) 

(cited in Riechmann & Coste, 1980) examined rec.all of 

metaphoric sentences categori~ed as high, medium, or. low in 

metaphorici ty- There were four orienting conditi.ons with 

instruct.ions to-: (aJ memorize the senten·ces (Mj, (b) 

memorize and form mental. images (MI),· (c) memorize, form 

mental images, and rate the ease with which. each image was 

formed (MIR.), and (d) form mental images and rate the ease 

of doing so, but with no suggestion to memorize (TR). 

Written recall was cued with the subject-noun of each 

sentence. Verbatim. recall failed to show a main effe·ct o.f 

instruction, but a significant ltletaphoricity main effec-t 

indicated that high metaphoricity sen:tenaes were recalled 

more adcurately than the other two types. uslng 

propositional recall scores r _evealed a signi_ficant main 

effect for instructions due to the dif.ference between the 

MIR and M groups only. FUrther, c.orreJ.ations between the 

imagery r.ating_s and various recall -measures failed to attain 

signi,f ican_ce. 

Riechmann and Coste (1980) contra.sted the results of 

their metaphor study with the three experiments cqnducted by 

Harris., Lahey,. and Marsalek (l.980) . They compared the 

contradictory finding of no effect of s .entence type: on 

memory performance in ExpeT·iment 1. of the Harris et al. 
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research to th~ir evidence of better verbatim recail for 

high ·metaphoricity sentences. 'They postulated the nature of. 

the re-call a .sk as .a potential explanation . That is, th.ey 

employed a one·-word cue, ~hile Harris et al.. utilized. a 

forced--choice recogniti.on task in which tl1e two incorrect 

alternatives were highly similar to the c .orre.ct choice . If a 

more difficult retention task had been applied, whereby 

sent~nees were presented individually for recognition, 

Riechmann and Coste maintained that the results of Harris et 

al. might have been strongerr and perhaps more consistent 

wtl.t.h their own. 

Riechmann and Coste (1980.) als.o guesti.oned the validity 

of the p_r:ocedure. Harris et al. (.1980) used to acquire 

partic•ipants I imagery reports. By requesting subjects to 

place a "Pu (for- picture) during the recognition test beside 

those sentences that they had formed an image to when 

encoding { it was disputable wheth·er subjects were able to 

dis er iminate between the memory a·£ for,ming an image, and the: 

inference that they -must have done s .o. Further, they 1 ikely 

felt an i.xnplici t demand to place p's by a few of the­

sentences, and would probably have chosen the 1I1ost different 

sentence of the three i:n the s.et ( i. e~ , the metaphorical 

one). 

Lastly, Riechmann and Coste (1980) maintained that the 

evidence ~n the third experiment presented by Harris et al. 

( 1.980) that subjects can fo_rm surrealis tic images does not. 
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imply that imagery is involved in the actual process of 

comprehension. 

Riechman:r.i and Cpste (19aO) concluded that, while there 

is a relationship between imagery and metaphor, there are 

boundaries to its role in the comprehension of 1 and memory 

for, .metaphor. They suggested that the uniqueness of 

metaphor is not in the fusion of disparate domains of 

meaning, but merely the presence of slightly more peculiar 

combinations of s ·emantic domains. They asserted that imagery 

is tangential to metaphor c01nprehansion "or, at best, a 

process essential only at a shallow level of procsssing11 (p. 

1.9·9} ~ 

As an alternative conceptuali·zation to imagery, 

Riechmann and co·ste (1980) proffered the notion of a deeper­

level conceptual base necessary to interpret the fusion ·of 

im•ages, and dominant in memorial representation·s. The 

evidence for such a conceptual base was manifest in two 

experiments conducted by lloneck, Riechmann, and Hoffman 

(1975) . In the first experiment, hi_gh .and low imagecy 

s ·entence prcverps we.re presented with either good, medjocre., 

poor, or unrelated interpretations. Each trial consisted .of 

the proverb, its interpr:etation, a repetition of the 

proverb, and a repetition of the in'terpretat.ion~ SUhjects 

were instructed to try to re.late the. proverb and its 

interpretation, and to r .emelllber as much as possible. Recall 

of the proverbs was subsequently testedr and the 
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interpretations served as retrieval cues. 

It was found that recall was better with good 

interpretations than with unrelated .interpretations, and 

that more co tent words were recalled with high imagery than 

with low imagery proverbs. Because they produced similar 

results, the good, mediocre•, and poor 'interpretations. 

conditions were collapsed to create a category designated 

u.related interpretations". Analyses with this .category 

indicated that recall was superior with related than with 

unrelated interp~etatipns, but only for high imagery 

vroverbs. The authors proposed that the subjects remembe:red 

conceptual bases, abstract mediators between the proverbs 

and tfie·ir interpreta.tions~ t,hat allowed them to deduce the 

correct proverb when provided with the interpretation. 

In the second experiment, subjects wrote 

i terpretations for high .and low imagery proverbs. Retention 

of each proverb was then tested with a story cue or a single 

subject-noun cue. (The story did not co:mpr-is·e major 

vocabulary or p_ropositional structure of the base: proverb.) 

Tl1.~ results revealed that storles were better prompts for 

the recall of high i.mage.ry than low imagery proverbs, while 

the Doun prompt produced equivalent recall for both types of 

proverbs. In addition, the correlations between the quality 

of proverb interpretation and recall were higher for low 

i magery proverbs than for hig:h imagery proverbs •. 

The researchers oonclude d from these studies that the 
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resul~s were consistent with a conceptual base 

interpretation. That is, people could encode an abs-trac_t 

cnaract:erizati,.on of a linguistic input that could be 

employed as a mediator in reco.gnizing specitic, conceptually 

related instances. The correlational evidence in Experiment 

2 also sugges~ed that tbe appropriate oontext might be 

necessary for the formation of this base. Thus, -the 

conc~ptual base was viewed as ab·straot and rather g:ene.ral, 

and influenced by worid .knowledge. lt was also image,ry-free, 

and, as such., presented an alternative to imagery-based 

views. of metaphor comprehension. 

Further discussions of imagery have elaborated the role 

o:f top:i.c ve~sus vehicle ima9ery in understan.d-in9 and 

remembering metapho.r. In particular, Paivio. (1979) has 

stated that the vehicle ls more prepotent than the topic 

because, by <iiafinition,. its propertie_s ~re to be canvey~d to 

the topic. In addition,, the topic and Vehicle 'Of· a metaphor 

are encoded in an analogous manner to stimuli and responses 

-in p~ired-~ssociate learning. Drawing a parallel to recall 

in the paired-associate task, he postulated that the 

concreteness of the vehicle should b~ crucial in metaphor 

comprehensipn 1 as recall aocuraoy in the former task depends 

on the concreteness of the retrieval cue. As. stated ea4lier, 

a concrete term aLso provides rapid access to information­

rich images. The vehicle (which specifies the topic) further 

serves as an effici•ent conceptu_al :peg for metaphor 
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no.nverbal information associated with the topio. While there 

is empirical support for this view (Backman & Dixon, 1-987; 

Kroll & Schepe er I J.987 ; verbrugge & Mcc.arrell, 1977) ,. 

contradic.tory evidemce ilnplicating the importance of topic 

imagery in recall (Marschark & Hunt, 198.S, Exp. l; 

Ma~schark 1 Katz, & Paivio, 1983; Nall, 1983, c ited in 

Marscha.rk & Hunt, 1985.} has also been explicated. 

Feature theory 

As noted in Chapter 1, semantic feature the9ry is a 

similarity theory of metaphor comprehension. Representing a 

class of theory, it encompasses a variety ·ot formul.ations 

t hat di'f:fer slightly with respect to their specific tenets. 

The development of this theory will be reviewed, beginning 

with the earlier research conducted by Malgady and Johnson 

in the mid- to late- 1910's~ A more recent fo.rmulation by 

·ortony that burgeoned. in response. to critic'isms will then b.e 

elaborated to indicate the curr.ent. zeitgeist. 

The impetus for a semal[ltic feature based theory of 

metaphor processing orig'inated with a cognitive feature 

model proposed by Johnson ( 1970) for free associatio_n. (The 

notion of features had aiready been developed by Katz and 

Fodor (1963) with respect to literal language~) It 

postulated that the basic unit of language behavior was ·not 

the wor:ct, but something more fundamental designated as an 

E ementary Cognitive Characteristic (ECC). Th~ meaning of 
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every concept was defined ~s the ·vector of ECC ~lements 

assoc·ated with that conpept. Thus, two con~epts were 

similar in meaning to the extent tha.t t.h.eir ECC patterns 

overlapped. 

several exp.eriments were conducted to determine whether 

this. notion of similarity was applicable to metaphor 

processing~ For example, Johnson, Malgady, and Anderson 

(1-974} (cited in Malgady &: Johnson, 1980) found evidence: 

that the rated and ranked simila~ity between the topic and 

vehicle in metaphors and similes were predictable from the 

number of semantic features shared by the two terms in the 

figurative expressio_n. 

Similarity between the topic and vehi·ci.e terms o:f 

figurative, literal, and anomalous sentences was 

investigated by Malgady ( 19TT), who examined the truth value. 

of each p:roposition and th~ similarity of the noun pairs 

comprising each sentence. The ·results revealed that li-ter.al 

sentences wer-e judged as containing highly sim..ilar terms 

that £armed a logically true proposition. In contrast, 

anomalous sentences consisted of terms rated low in 

similarity tha:t formed a .fals.e prop.osition. Metaphors were 

also recogniz-ed as false, but topic-vehicle similarity was 

interm·ediate to ·that of the other two sentence types. This 

provided evidence that the resemblance shared between the 

topic and vehicle tenn.s of a metaphor was not sufficient to 

create a literal level of understanding. ·Furtber, it 
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fn191gested that literal, figurative, and anomalous sentences 

represented a continuum of language use, and that the best 

metaphors were th.ose that expressed a moderate degree or. 

similarity betwe~n the topic and vehicle terms . 

Further support for a semantic f.ea.ture interpretation 

of metaphor processing is manifest in s-tudies of ad:j ectiv.e 

modification . Fo~ example, Malgady (1976} presented 

participants with pairs of metaphors and requested them to 

rate which of tbe two metaphors. in each p.air contained the 

most similar topic and vehicle t e rms , or was the best figure 

of spe.ech ( i. e~ , metaphor. goodl;less) . Either the t opic or 

vehicle noun in each metaphor was modified with one or two 

adjectives. The results indicated that the number of 

adjectives had a substantial effect on similarity and 

goodness judgments. Specifically, t wo adjectival modifiers 

consistently led to higher similarity and goodness judgments 

relative to metaphors cqntaining only one modifier. This 

suggested that the number of semant1c features shared by the 

topic and vehicl.e was related to metaphor understanding. 

Adjectival modific·a·tion was further utilized with 

metapho:r:ic· sentences to manipula:te the features shared by 

the topic and vehicle: nouns (Malgady & Johnson, 1.976). In 

this experiment.r the effect of different sentenc.e contexts 

on metaphor comprehension ·was exaniined by generating .five 

metaphoric versions of each sentence Speci•fically·, 

metaphors of the form '\Noun A is noun B" were embedded .Ln 
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adjective contexts that emphasized semantic features shared 

by both nouns, feat res distinctive to the topic and vehicie 

sepa1rately, features unrela.ted to either noun, or a control 

condition in which the nouns were not ~odified. Students 

either rated the five versions of each metaphor with respect 

to their goodness as figures of speech, or judged :•the 

similarity of the concepts compared in the metaphors without 

their sentence metapho.r.ic context. 

I .t was found that adj_eotive·s denoting features share~ 

by both nouns in a metaphor resulted in the best rated 

comparis.ons o( topic and vehicle·. Modification by adjectives 

unrelated to the topic and vehicle was more detrimental to 

simila~ity and goodness judgments tha~ when compared to 

unmodified lJietaphors_, presumably because irrelevant 

information about the comparisons did not constitute part or 

the. feature overlap defining the meaning o·;f the meta~hor. 

Emphasis on distinctive features of the topic and vehicle 

re·sulted in more similar eoncepts and better metaphors than 

when opposing features of the nouns were stress.ed. 

Consistent with a cognitive feature .model of sllil.ilarity·, the 

authors concluded that adjectives constrained the possible 

meanings of the topic and vehicle through a cognitive 

reorganization of their semantic feature representations. 

Thus·, these studies provide support for a semantic 

feature theory specific: to :metaphor proce.ssing, and Johnson 

and Malgady (1979) have provided one such account. It j_s 
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premised on the assumpti:on that the mean_ih•g of a word ca·n be 

conceptualized as a: ·set or vector of potential underlying 

fe·at.ure eiements (e.g., attributes, properties) that 

constitute all the possible meanings of a word. When words 

are combined ln a metaphor, their meaning is determined by 

an additive sununation of the feature sets for the ihdividual 

words comprising the metaphor~ Further, those feature 

elements that are shared by the words being conlbined are 

raised in salience in the resultant representation of the 

me.an_ing of the metaphor. Johnson and Malgady (1979) have 

provided additional support for such a model from several 

kinds of data {e~g., association·, similarity) .collected on 

the topio_s and veh,i.c!les of metaphors in and out of sentence 

context . 

.Johnson and Malgady ( 1980) have also. advanced a 

perceptual the_ory of metaphor comprehension that is 

complementary to feature models. Its empha_sis is on 

understanding how individuals ,interpret metaphors, and 

focuses on an outside observer• s point o-_f view. _But it also 

acknowledges that interpreting a metaphor involves 

experiehding ~ perceptual context in which the metaphor is 

comprehensible. Thus, it pos,tulates that there are two 

possible :sources o·f ;metaphorical interpretation: the 

material and the individual. In this regard, meta.phors ,_ like 

all language, do not have meanings per se, but are 

associated with a set .of meaning possibili-tie•s potentially 
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realizabl.e in any given i}Jdiv.i,.dual. 

Semantic feature theory has been criticized on several 

p.r inciples. These dis•approbations wil 1 be elaborated f.irst 

before describing a formulation that has attempted to 

address and circwnvent thes.e pitfalls •. 

First, several criticisms have been levelled at the 

notion pf -features. It has b!3en argued that fe·atures provlde 

only apparent precision because any given listing of 

features can be shown to l::>e inadequate (Hoffman & Honeck, 

19-8·0) • Similarly , the concept of common category membership 

provides too little .a basis for .metaphoricity because any 

two objects are common in at least one respect (Tourangeau & 

Sternberg, 1982). Further, semantic feature representations 

are postho·c and incomplete (Hoffman & Honeck, 1980; 

Verbrugge, 1984) . That is, they partially l .abel the results 

of a process, but do not begin to explain the process 

itself, and are unable to predict the processes underlying 

the comprehension of n-0vel cases (Verbrugge~ 1984). 

The rol·e of similarity in metaphor caltlprehension has 

also been questioned. Tourangeau and Sternberg (1982·) noted 

that often the common feature between the topic and vehicle 

is shared only metaphorically. Ortony, Reynolds, and Arter 

(1978) agreed, and suggested that the distinction between 

literal and nonliteral similarity be made. FU.rther, the role 

of co:mpariso)i has been .scrutinized.. Ortony et al. ( 1978) 

contended that comparis:on is bette.r regarded as a means .of 
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comprehension than as the purpos·e of: it~ While this implies 

that metaphors canno~ be eKplained by appeal to oompa,r~sons, 

tt does not mean comparisons are not implicated in the 

comprehension process. Further to this view, ~ourangeau and 

ste:rnberg ( 1.-982 ) have stated that metaphors make ·assertions 

and not conip.arisons ~ 

Verbrugge (1984-J has also noted ·that semantic 

representations fo_r meta~hor do not exhaust the pl.ethora of 

experiences possible on reading the111 This was corroborated 

by camac and Glucksberg (1984), who asserted that the 

analysis of' metaphor m~aning should proceed at the sentence 

levelr and not at the word level as propounded by the 

feature view~ Further, the theory does not ex.pl.1.cate why 

metaphors often seem surprising, it ignores the concept of 

diss·imilarity (Tourangeau & Sternberg, 1982), and it implles 

that metaphors convey nothing new (Camac & Glucksberg, 

l984}. 

'Perhaps the greate·st difficulty th~t has ct;:nfronted 

ifeat:ure theory is the probiem of asymmetry (Catnac & 

Glucksberg, 1984; Connor & Kogan, 1980; Malga:dy & Johnson, 

19~0: o:rtony, 1979a) . T~at is~ metapl;l,ors o·f the f or:m ".A is 

B11 are often ·not equivalent when the terms· are reversed to 

1tB is A1
'. In fact 1 guite disparate .meaning.s can result. The 

<:Hassie example is the metaphor "Surgeons are butchers'", 

which becomes nB·utchers are surgeons" when the terms are 

reversed. The forme:r asserts a negative: qu·ality .of surgeons, 
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while the latte.r describes . .butch.ers in a desirable way. 

Feat:u e theory .as described to thls point .is unable to 

account for this shift in meaning ~he.n the order o:f the 

terms is changed, becaus.e the sarue f .eatures should be 

activated and compared in both instances-

How can semantic feature theory contend with t:h.ese 

obj·ections? A for:n'lul.ation that has been proposed to deal 

witll the problem of asymmetry, and that i.t;ldirectly addresses 

some of the other issues raised, will now be elaborated. 

The notion of similarity that has been discussed in the 

previous pages is premised on a geometric model of 

similarity, which espouses that the degree of similarity 

between two points is represented by an i.t;lverse function of 

the distance between them in a roultlclililensional space 

( Ortony, .19 7 9b) ~ :Tversky ( 1. 97 7) presented an al.terna ti ve to 

this app::r:oaoh, referred to as the contrast model, based on 

feature matching and able to cope with the asymmetry 

problem. In thi.s model, the degree of similarity between two 

obj eots is expressed as a weight.ed function of the. saltenoe 

of their comm.on fea·tures nlinus a weighted function of the 

features distinct-ive to eacb object .. This model introduced 

three additional. assumptions into the feature framework: 

(a) semantic features might be more or less representative 

of word meaning, dependil:lg on the context in which the word 

was uttered, (b) meaning could not be defined by an 

exhaustive list of semantic features since the feature set 
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was open-ended, and (c) the situational meaning of a word 

was also a func~ion of factors such as the extralinguistic 

context and individual dif.fer.ences (Malgady & Johnson, 

1-980) • 

lt was ortony (1979a) who modified this contrast model 

and applied it to nonJ.iter:al si.milarit.y statements. one 0£ 

the fundamental tenets o.f his model is that there is an 

imbalance in th~ salience levels of the matching attributes 

of the two terms in a metaphor, and that this imbalance 

serves as a principal source of m.etaphoricity. Spe.cif.teally, 

given sentences of the form ":A is B", literal construoti.ons 

consist of matching attribute·s of equally high salience for 

both the A and B terms~ However, in a nonliteral stateme~t, 

the. matching attribute is of lower salience in the A term 

than in the B term4 (Anomalous statements cons.ist of 

matching attributes that are of equaily 1.ow salience for 

both tenn.s, or the matching attribute is of higher salience 

in A than in B. ) 

Further, two types of similar.i.ty statements can be 

identifi.ed-attribute promotion and attribute intr:od.uction 

metaphors (Ortony, 1979a, 1~79b). In the former, the hearer 

is assumed to posses.s enough kn·o~le.dge about the topic to 

recogn•ize that wh.at is impl.1.ci tly being said of it is true. 

The metaphor activates a recognit.i.on of existing 

s.imilari ties between conaepts. Comprehension thus requires 

that the salience of the relevant features be promoted for 
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tne A term through a process of feature selection (Malgady & 

,Johnson, 1980) . In the lat.te:r ca.se f the hearer possesses 

v~cy 1·ttle information about the topic, and in 

comprehanding the metaphor, novel similarities are 

discovered. Rather than increasing the salience of an 

existing feature, new features are introduced, and meaning 

is apprehended through a process 0£ feature· rejection 

{Malgady & Johnson, 1980). 

Ortany ( i 9 7·9 a) al so advanced the asyrunetry hypothesis, 

the notion that metaphors cannot he reversed without radical 

changes in perceived similarity .and/or meaninsffulness. In 

general., the degree of symmetry is inversely related to that 

of metapho:ri.city, such that the more metaphorica.l the 

c .omparison, the less symmetrical it is ·likely to be (Ortony, 

1979a). 

ortony (l979a) bas identifed another source that might 

enhance metaphoricity- the attribute ineqUality proposition. 

That is, attributes that are nominally the same frequently 

change their meanings when applied to terms in different 

domains. T)le ct::iterion for a match in meaning, then, 

:r:equlres that the attributes be highly similar, rather than 

identical. This also suggests that domain incongruence 

serves to increase semantic distance, ~nd therefore 

perceived simllarity. 

Similarly, context can also influence the salience of 

attributes. Ortony, Vondruska, Foss, and Jones (1985) 
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highlighted the distinction be.tween context indep~ndent and 

context dependent properties of concepts~ The former 

refe:r-red to properties inher.f;;;nt in; the core meaning of a 

word, and activated by the ord in all contexts-. The latter, 

however I we:r·e only op·erative in certain contexts. When 

applied t.o metaphors, it suggests that they inv.olv.-e pontext 

independent (and there·fore highly salient) properties for 

the B t:erm, and c ·ontext clep€nden:t '(cl.nd therefore -less 

salient) properties for the A term~ 

~iven these basic suppositions~ ortony (1979a) argued 

that this proposed view of similarity ( i .. e. , the ill)balance 

model} was also cons.onant ·with a. model of :metaphor that 

espouses. an interaction between the topic and vehicle terns 

in the specification of; the ground. That is, tbe ground 

consists of shared attributes that are of high salience for 

the vebiclet btJt of -low salience fo~ the topic. -I~tera:ction 

i .s captured by this dependence of 'the .attributes of the 

ground on both the topic and vehicle. Further,. interaction 

is imp.licit ii:t the constra.ints imposed. by the topic term on 

the at·tributes of the vebi.cle ternt that can be applied. 

The limitations of this i1t1halance :m:odel have al.so .been 

disou·ssed (O:r:tony, Vondruska, ·Foss, & Jones, 1985). First, 

the model is incomplete in its inability to account for the 

p:roc.esses involved in searching fo·r · .applicable attributes 

wben judging similarity. In addition,~ Ortony ( l979a) has 

sugg~sted that .attri:bu.t.es ;3..re $Ubsohe.mata that themselves 
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can be comprised of attributes. Howevarr this renders it 

even more difficult to determine the precise nature .of an 

attribute. Finally, the concept cYf salience also el.udes 

definition. I.t bas been character:i.zed in numerous ways by 

dif,1..erent authors (e.g., ·Katz, 1982; ortony et al .. · , 1985), 

but important aspects may still have yet to be illuminated. 

O:rtony et al. (1985) suggested that the mo.st universal 

pro.perty o:f a saliemt attribute may be that it can be 

brought readily to mind. That is, highly salient properties 

are presumed to be more readily "accessible" than less 

sal-ient properties. 

The results of several recent experiments on metaphor 

are consistent with. the. imbalance account provided by Ortony 

(1979a}. For example, Katz (1982) examined four indices of 

saliency by requiring participants to provide goodness 

ratings and interpretations of metaphors in their correct 

and everse orders. The findings indicated that one aspect 

of saliency, typicality, was directly related to metaphor 

goodness. (Typicality was defined by the degree to Which a 

given property matched with the prototype of the property.) 

Further, there was evidence for asymmetry in the ~etaphor 

goodness ratings, such that items of low topic-high vehicle 

salience were mpre metaphorical than items of high top.ic-

1.ow vehicle salience-. In a later study, Katz ( 198 3) 

collected normative data on the proper.ties of objects with 

respect t-o two hypothesized asp.ects of salience, dominance 
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and typieali ty, and obta-in.ed eviden.ce .for their: convergent 

and discriminant valid.ity. 

Further support for the salience imbalance notion was 

evident in a study conducted by Readence, Baldwin, Martin, 

and 0 1 .Brien (1984). When partic"ipants correctly interpreted 

a metaphor, the probability was 72% that the salient 

attributes were ranked in a low/high pattern~- They concluded 

that salience imbalanc·e generally enhanced metaphor 

interpretation, but was not a necessity. Lastly, Ortony, 

Vondruska, Foss,. and Jone·s (1985) conducted ·four studies to 

investigate both the asymmetry hypothesi.s and the sa.lienoe 

imbalance hypothesis, and obta.ined support for these 

conc~ptualizations. 

Having reviewed the imagery ·and semantic fe=ature theory 

formulations, their credibility· was. examined in the second 

experiment. The impetus for this research is expressed in 

the plea made by Paivio and Begg (198.1) : 

"Much of the psycholog.ic·a.1 research on metaphor to 
date has. not been directed at really fundam~ntal 
problems in the area. such work might require the 
systematic development of a . large pool .of novel 
metaphors that vary in type, difficulty, 
concreteness, and Whatever other dimensions may 
seem relevant.« (p. 287). 

In this instance, novel metaphors varying on the dimensions 

of semantic relatedness and imagery were util.ized to explore 

several issues pertinent to metaphor comprehension and 

retention. 

The second experiment comprised two tasks to test the 
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utiJ.ity of featu:t:e theory and imagery models, respectively, 

in memory for: metaphoric sentences.. Tfie first task employed 

metaphoric sentences previously rated in Experiment 1 as 

high or low on semantic relatedness. The topic and vehicle 

nouns· of the sentences were presented either as underlined 

terms in sentences ( in context} r or as i _solated ·noun pairs 

(out of oonteKt). Young and old adults in each context 

condition were required ta rate the similarity of the two 

nouns, and to list adjectives denoting p:ro.perties they 

shared. Free recall of the top.ic and vehicle terms was then 

tested~ 

The design of this ta$k was modelled on a study 

conducted by .Johnson and Malga.dy (1979). They obtaineQ 

several measures on the topic and vehicle nouns of metaphors 

in and out of sentence context~ and then examined the 

intercorrelations between them. The results rev.ealed a high 

correlation betwe~n measures taken in and out of sentence 

context. Further, all of the variables were interrelated. 

For example·, highly simil_ar words te·nded to have a large 

number of shared properties that were also highly salient. 

The autho.rs concluded that the relationship ,between the 

topic and vehicle nouns in metaphors was related to the· 

interpreta·tion of metaphorical meani.ng. 

Thus·, the task employed here to test. a semantic feature 

theory formul(l.tion represented an extension of the .Johnson 

and Malgady ( 197-9) research to a new _sul:]ject population 
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(i.e. r olde adults) with an add.itiona.l procedural variabl·e 

(i . e., free recall) Further, the metapho·rs. here were 

mQnipulated such that they varied on one dimension (i~e·r 

se~antic relatedness)~ 

In the s .econd task, metapho•ria sentences formerly rated 

as high or low on imageability in Experiment L were 

presented auditorily to young and old adults either· with or 

without accompanying .1.magery inst'.(uctions to facllitate 

learning. Free recall, cued recall, and recognition tes:ts 

were administered in a within-subjects design, analogous to 

the procedure of the first experiment. cuing consisted o;f an 

equivalent m.1nll:>er of topic and v-ehicl.e retrieval cues. 

The procedure of this task did not represent an 

extension -Of any particular study, but an attempt to 

s.imul taneously colnbine _se,qeral variables (i.e. •, 

instruction·s, sentence type, retention test) prev:iously 

ident_ified as pertinent ta the investigation of imagery 7 and 

apply theln to the memory perf.ormance of' y.oung and old 

aq,ults. 

Lastly, there was one add.it.ional var'iable that was 

exam.in~d in both exper.ixnents- analo.gical ability .. The re.le 

of analogy in metaphor comprehension w~ll now briefly be 

addressed before explicating mo:re precisely the :methodology 

of these. two experiments. 

There is some support for the notion that metaphorical 

understanding is a for,m or analogical thinking (e.g., 
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'Billow, 1.975; Miller, 1'979). It de:rivas from their 

similarity in conceiving o~ something new in terms of that 

which is old. In particular, Sternberg and Nigro (1983) have 

elaborated on the theory of analogical reasoning processes 

·p·r oposed by Sternberg (1977}, and elucidated its· application 

to the s:t:udy of metaphorical 1.anguage . Specificallyz they 

argued that a 1I1etaphor is• based on an und.e.rlying analogy in 

which. some o·f the terms are implicit. For example, 

similarity :metaphors (two terms) can be contrasted with 

proportional metaphors (four tenns) (Billow, 1977). It is 

the implicit nature of these terms that fosters an 

interaction between the topiG and vehicle of the metaphor. 

They acknowledged that, whi·le this view may not be 

applicable to all possible metaphors, its scope is 

comprehensive ~nough to be inclusive of a large and 

interesting variety of them. 

Sternberg and Nigro (-:J.983) presented an information­

processing theory of metaphoric comprehension With 

components derivable from. the apprehension of analogies. 

These COJt\POnents .are as follows. First, the terms of the 

probl.exn are encoded and .1.dentified, and r .elev:ant attribut.es 

retrieved from long-tern memory. A rel-ation is then inferred 

between the first two terms of the. ana·logy . This relation is 

extended, or mapped, to the third te:r:in, where it is applied 

to generate an ideal completion of the anaiogy . This answer 

is c-omparea with the, alternative res_po:nse options to 
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determine which is correct. One of the options is justified 

as better than the others, and is communicated with a 

respo se. St ernberg and Nigro (1983.) argued that, although 

there ~s a correspondence in the component processes of 

analogies and metaphors, this does not imply an equivocal 

level of difficulty. With the additional verbal rn·aterial 

present in the metaphor, th~ increased reading load must be 

balanced again•s ·t th_e· advantage of an increased mediating 

context. 

Thus, analogical reasoning may be an important 

component of metaphorical understanding. For this reason, it 

was examined as a covariate in both experiments utilizing a 

written analogies test. 

rn summary, Experiment i manipulated. encoding and 

retrieval conditions to examine mem·ory for metaphors in 

young and old adults. The second experiment comprised two 

tasks to test the ·utility of semantic feature theory and 

imagery formulations as mo·o.els for the retention of 

metaphoric sentences. Chapter 3 will now elaborate on the 

methodology employed, and the results obtained, in the first 

experiment. A •discussion of the· second experiment follows in 

Chapter 4. 
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CHA.PTER 3 

EXPERI~.-ENT 1. 

Method 

As a pr~fac:~ tq the .methodology qf the f.irst 

expe:r·ment, there were three orienting conditions requiring 

voung and old adults to rate 60 metaphoric sentences for 

either their i ·ageabili ty t the semantic relatedn~_s:s o!f the 

topics and vehicles,. or the number of alternative 

interpretations possible. A fourth intentional condition 

requested participants tci} remember the sentences for a 

subsequent retention test~ Incidental free recall, cued 

recall (with topics and vehicles. as oue.s), ancl reco•gni.tion 

of the sentences, respectively, were tested in a withirt­

sUbjects design. 

s\lbiects 

Forty young adults aged 20·-35 years (M = 25 • . 43 years) 

and .4:0 o.ld adults aged 60-75 years (H = ,6-8.2'3 years) were 

recruit~d from the university campus and the conununity of 

Victoria, respectively, through posters, newspaper 

advertisernents" ·and -seniors' activity centers .. They were 

each paid $10 for their participation in the one and one­

half to two hour session- Equal nµmt,er:s of males and felll:ales 

comprised each .age group .. A bacJtground questionnaire was 

administered to prurticipants at the beginning of the 

e_xperirnental session to determine demographic 

characteristics such as health and nmnber of years OI 
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e.ducati-on- FUrther, aJ1alogical reasoning was examined with a 

35 -item test rgquiring participants to comvlete .four~terro 

analogy problems by choosing the c .orrect respcmse. 

Th se demo9ra~hic variables were analyzed for each age 

groQp. "11be mean age, m.un.ber o:f yiaa rs of education, and score 

on the analogies task is presented in 'I'abH? 1 fo1; eaoh age 

grou_pr sex, and orj:enting task condition~ An analysis or 

variance on the analogies score to determin•e the effects o'f 

age, sex, and orienting task condition revealed no 

significant main effects or interactions. When the years of 

edu.eati.on variable was examined in a si1t1ilar analysis, a 

si_gnificant main effect of age emerged, F(lr64) = 7 . .565, p_ < 

• 05; the young .had mo.re years of education. (M = 16.15 years) 

than t:he old (M = 14. 53 years.). A significant effect for sex 

was also observed, F(l,64)-= 6.662, ~ < . 05, indicating that 

males hac:l. morf3. education (M = 16 .. 10 years) than f ·emales (M = 

1.4.57 years). Further, an age by 'Orienting task condition 

interaction ach-ieved signi£icance, F(3, ,64} -=- 4 ,.089, Q < .05. 

T-tests· itidica.ted that in the imag.ery and intentional 

conditions, the young (M = 17 .o·o x-ears, 16 . . 90 years, 

respectively) had more education than the old (M = 14.00 

years, 13 .• 1.0 years, respectively); there was no difference 

in education bf3.tween the age groups for the semantic 

relatedness (SRL) and interpretations (INTS) conditions. 

Several self-reported indices qf health wgre also 

examined. First,. participants' subjective ratings. of their 
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overall health as. compared ~ith their peers (on a scale of 1 

to 5 from very poor to very good) indicated that 85~ or the 

young rated thei~ health as good or better, and that 92-5% 

of the old rated th,eir health in this way .. When compared to 

a perfect state of health, 87. 5% of th.e young .and 85% of the 

old ra ed their own heal th as good or better . Finally,. 

whereas 20% of the youn.g indicated that they were taking one 

or more drugs, 62. 5%· off the old indicated a silnilar 

response. overall, the older participants in this experiment 

appeared to be in relatively good health. 

Materials 

-Metaphors. Sixty metaphpric sent ences of the £or:rn " (An) . 

A is a B0 were utilized .• ~hirty- five· of the.se sentences ( 16 

literary and 19 nonliterary) were sel ected from the 

normative -metaphors prov.ided by Katz, Paivio, ~arsohark., and 

Clark ( 1988) . (These authors prov,.ide mean ratings for 20·4 

literary and 260 nonliterary metaphors on io dimensions 

cte·emed relevant to metaphor- comprehension .• ) E.ach was 

categorized as either a low imagery, high imagery, low 

semantic relatedness, or high semantic relatedness s ·entence . 

This was determ.ineq by selecting sentences at least one 

standard deviation from the scale :mean (in the appropriate 

direction} on either- the imagery (IM.G) .or semantic 

relatedness (SRL) dimension. In addition, there were other 

inclusion cri.ter.ia the sentences were required to meet: (a) 

each was exclusively high or low on on·ly on'e dim.ensionr (b) 
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requiring participants to rate the sentences along a unique 

dimension. These dimensions we:re: (a) tlle ea·se or 

difficulty with wh'ioh the entire sentence aroused mental 

imagery (imageabili.ty), (b) the nu1Iiber of alternat.ive 

interpl':'etations that oould be furnished, and (c·) the 

reiat~dness of topics and predicates (semantic relatedness). 

A fourth intentional condition that .i.nformed subjects to be 

pr-epared for· a subsequent recall test ·was· als.o used .. Except 

for the number of interpretations and the i -ntentional 

condition, the variaples were rated on 7-point scales from 

.,. low" to "high. u The stimuli were. printed in booklets with a 

different cover page £or each orienting condition . All 

instruct_iqns (see Appendix B) were accompanied by a 

depiction of the rating scale and three pi::actise sentences. 

Each construct was defined_~ f .ollow~d by concrete examples 

and precise information on the utilization of the rating 

seal~. 

Analogies Test. As discussed in Chapter 2 1 there is 

some support. for the role of analogical reasoning in 

metaphor comprehensi-on (e.g , Sternberg & Nigro., 1983). A 

measure of this ability ·was included in the present 

experiment to determine whether. _it might ·serve a.s a 

significant covariate in ~e reeall of metaphoric sentences. 

The particular analogy test utilized consisted of 35 items 

randomly drawn £rom Part II of the Concept Mastery Test 

(CWI')-Form T developed by Terman (19.5 '6). The items 
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represented~ wide variety of sUbject areas, and the level 

of diff ~culty increased progressively throughput the task­

rhe items were presented in a booklet. For each ite~, three 

terms of the analogy, in the form a: b: a.s o : ?r were 

present- Participants were instructed to circle one of the 

thre:e respons·e choices that would bes·t complete· the analogy. 

An example was presented., :and when all partioipants 

indicated that they understood th.e task, they were allowed 

to begin. Partiaipants were allotted a maxim\lIJ\ of 15 minutes 

to complete the task. In no instance was additional time 

required. 

Procedure 

Participants were randomly assigned to one· of the four 

o.rienting conditions in a between-subjects design. Ten young 

adults and 10 old adults sel;'Ved in each condition. A ma¼imlllil 

time of· 1.5 minutes was apportioned for completion of the 

rating tests. This was followed by· an unexpected written 

free recall test of as many .sentences or parts of sentences· 

as participants could .remember. A 15 minute time limit was 

again imposed~ Following the incidental free rec~ll, cued 

recall of. all of the s ·entences was investigated. The cue·s 

were randomly ordered i n a test booklet such that half of 

the cues were topics and half were vehicles. Subjects were 

again .allotted l.5 minutes to recall the remaining sentence 

halves. Lastly, a recognl tion t .est consisting of 120 

sentences (60 prev.ious sentences and 60 distractors) was 
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pr~sented. The dist.racto.rs were all metaphors of the form 

,r {An) A is a B 11 selected from th~ norms provided by I<atz, 

:I?aivio, Marschark, and Clark (1988). Where pcss'ble, 

distractors comprised ·of a term identical to that o.f the 

original stimuli were included to increas·e test di-f ficul ty. 

No time limit was stipulated for this rf!Cognition t .ask ..• 

Subjects were tested in sma.11 groups of .young and old age 

peers. Within each testing .s .ession, participants f:r::om 

dif~erent orienting conditions were represented . All testing 

and scoring was conducted by ·a female experimenter. 

Results 

Ratings 

The mean rating for each metaphor in ea~h c~ndition was 

~alculated by ayeraging across individual participants' 

ratings. The firs.·1.-. analys.is was conducted to determine 

whe.ther the imagery (IMG) and semant:ic re.latedriess (SRL) 

scale values previou·s1y reported by Katz, Paivio, Marschark, 

and Clark (L988) with a sample of young adults would 

replicat.e with the sample of young adults utilized here. In 

this regard, the mean ratings for the young adults were 

compared with those reported by Katz et al . (1988) for ·the 

3.5 sentences selected £'ram those norms. Utilizing a 

significance level of J2 :< • OS, t-tests indicated that 12 

sentence.s were similarly rated in the imagery (IMG) 

condition, and 23 sentences for the semantic relatedness 

(SRL) dimension~ When the mean scale ratings wer.e con\pared 
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ac):·oss studi~s-, a significant difference for the I.MG scale 

wa s evident, t(40) c 2.70, ~ < .05~ but not for the SRL 

dimension. Th.~ s ·suggests that the no-:r:mat.i.ve SRL scale value 

replicated with a different sample o.f young adultst While 

that val.ue for the IM,a scale did n·ot. 

The mean ratings tor each scale were examined by 

santene.e typ~ to yield four mean ratings per scale: a mean 

rating for the high imagery sentences, the low imagery 

sentenoe.s 1 the high semantic relatedness sentences, and tbe 

low s~mantic relatedness .s.entences- These ratings are 

presented in Table 2 PY age group and or:ienting 

condition. Analyses were conducted to detennine whether the 

young and old adults· differed in their ;ratings, if males and 

femal,es rated di.f ferently_, and if the three obne:nsions were 

similarly rated.· 

An analysis of variance (ANOVA) w-ith repeated -measures 

on the four :5entence type ratings,, and age (2), sex (2) ., and 

orienting condition (3) as between-subjects factors, 

indicated no· 1I1a:.in effects of age ox sex, but a significant 

eff-ect of orienting condition, F(2,48) = 104.66, .Q < .,05. 

Pos:thoc analyses· us.ing Tukey' s B procedure suggested that 

both the I.MG and SRL scales had higher mean ratings than the 

interpretations (INTS) dimension (Ms • 4.61, J.93, and i.71, 

respectively). This is to be expected, as the INTS dimension 

did not have a similar underlying scale to th~ qther two 

dil:nen.sions. In comparing the latte_r two s ·caies ,· imagery had 
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a nigher mean rating than the semantic relatedness 

dimens.ion. The wi thin-su.bj°ects effect of sentence type also 

achieved significance, F(3r46 = 109.4'7r ~< . OS. T-tests 

demonstrated that th.e me~n ratings for the low imagery (M==-

2. 7) and low semantic relatedness (M = 2.5) s ·entences did 

not differ, and were significantly lower than for the high 

imagery (M = 4 . 2) and high semantic relatedness (M = 4. 2-.3) 

sentences, which were also equivalent. :This provides 

validation for the prior categorization of the sentence·s 

into high and low subgroups. 

In additionr there was a signi-ficant .interaction 

between a_ge and orienting condition, F{2r4B) = 4 . . .16, Q < 

. 0.5 . Older adults had higher mean ratings than young adults 

on the SRL dimension 1 but both ag~ groups had similar 

ra:ting·s on the IMG and INTS scales. Separate t - te:sts were. 

conducted within each age group for the: IMG and SRL 

dimensi~ns, as their common underlying scale rendered them 

directly comparable. With respect to t h e young, the imagery 

scale had a higher mean rating tllan the SRL scale, t (-1.8) = 
4 ·16, Q < -.05 .. How-ever, the two dimensions were equivalently 

;rated for the old. These results indicate that, in contrast 

to the IMG and INTS scales, the SRL dimension was rated 

differently by the two age groups, and that the older adults 

rated the IMG and SRL scales similarly, while the young 

adults. did not. 

Lastly, there was a significant interaction between 
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orienting concl.ition .and sentence type, F(6,92) = 14.62, .P. < 

• Q,~., Post.hoc analyses emp·loying Tukey·' .s B procedure revealed 

that for high imagery, high semantic re..latedness, and low 

semantic related· ess sentences, the mean rating fer the INTS 

cond"ition was lower than the mean for the SRL condition, 

which in turn was not as high as the mean for the lMG 

cond.ition'° For low ,imagery .sentences, however, the IM.G ·an,d 

SRL conditions· were similarly ·rated, and '.both were greater 

than the l'.N'~S condition. Thus, the lNTS sc.ale was 

universa:.lly .rated lower than the other two cl.imensions, 

regardles·s of sentence type,. again owlrtg to :the different 

nature of the scale. The IMG scale was. rated higher than the 

$RL sqale for all sentence 'types, except ].ow ima~ery 

sentences, where the two scales were similarly rated. 

Relationship Among the scales 

In order to replic·a·te the analyses .of Kat:z: et al. 

(1985) and Marsohark et al. (1_983}, and thus provide 

comparability across stud~es, t~e ~elationshtp among the 

three so.ales was investigated. Recoding the data with 

sentene-e as a between-subj-ects f .actor, and values .on the 

three sca_les as within-subjects factoxs, sbnple Pears.on 

product-moment correlations were computed among the s.cales. 

The resulting coefficients are displayed in Table 3 ·for the 

young and old adults separately. All of the scales were 

highly intercorrelated, i'efi th R I s ranging from . 4 4 ·to . 89. 

Two principal components analyses were performed on these 
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data, one for each age group. rn ·both instancres, only one 

fa.otor with q.·n eigenvq.lue great.er than unity was detected, 

accounting :for 72. 6%. of the common variance in the young 

sa~pie, and 75% of this variance in the older group. These 

results were commensurate ~ith those of Katz et al. (1985), 

who found that,, wi tl1 10 dj.Jnensions ~ 77. 6%. of the common 

variance was accounted for by one factor. This connotes the 

presence of a single underlying dimension characteristic of 

all l.Q: scales, and. of the three seal.es .specifically utilized 

here. 

'I'o further clarify the r.e.lations a:mong th.e three 

dimensions, three step-wise multiple regressions were 

performed for the young and for the old adults separately. 

In ·each case,. one of the three scales was treated as the 

criterion variable, and the other two were entered as 

predictors. For both age groups,,. when the IMG scale was the 

dependent var.i_ahle, the first significant predictor was the 

SRl.. dimension, aco.ounting f ·or 52. 6% and 78. 2% of the 

variance for the young and old adults, respactively. The 

INTS dimension was the second s"ignifioan.t predictor, 

accounting for an additional 7.7% and 1.4% of the variance 

for the young and old., respectively. When ·the SRL scale 

served as the criterion, the only significant predictor was 

the IMG scale, accounti,ng for 52. 6% and 78:. 2% of the 

variance for the young and old groups, respecti ve.ly. Lastly, 

the IMG s.c.ale again emerged as the only significant 



76 

predictor wh.eV: toe INTS dimension served as tbe criterion; 

it accounted for 3 2. 7 % and 24. 7 % o ·f the. variance· for the 

young and old adults, respective1¥. These results lend 

further support to the notion that the I.MG and SRL 

dimen~ions ware highly related, as each accounted for the 

majority of variance in ·the other when one was used as the 

criterion; the !NTS dimension a~peared t .o play a relatively 

mi.no•r role in predicting I?·erformance on either of these two 

scales. Again, this ~ay be due to the different scale 

underlying the ratings on the INTS dimension. When the INTS 

dimension did serve as the criterion, i't was the IMG sea-le, 

rather than the sru.. scale, that predicted performpnee. 

In SllilllDary, there are severa-1 significant results 

pertinent to the rating of these three scales. First, the 

s.ample of young participants here rated the 35 sentences 

selected from prev-ious norms with young adults similarly on 

the SRL dimension, but not on the IMG scale. Secondly, ·the 

overa·11 mean scale ratings increased significantly for the 

l.NTS, SRL, and IMG c onditions, respectively. This was true 

for the ratings of high semantic relatedness, high 'ilna~ery, 

and low semantic relatedness sentences•; only for ·1ow imagery 

sentence.·s were the IMG and SRL scales rated equally~ but 

still higher than the I.NTS dimension. This lower rating in 

the INTS condition was due to i .ts different underlying Sdale 

relative to the other two scales~ Further, the three scales 

loaded on a ·sinqle factor, suggesting the presence of ·one 



underlying dimension. However, the regress-ion analyses 

implicated that the IMG ·and SRL scales were more closely 

related to e.aoh other than the IN'l1S dimension, perhaps due 

again to the different under.lying nature oJ: the latter 
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scale. Th~ ratings of the young and old ~dults were similar 

on the IMG and INTS scales, but the older adults had higher 

ratings on the SIU'., scale than the young adults. Further, the 

older adults rated the TMG and SRL dimensions similarly, 

while. the -young· adults did not. Lastly[ there was a 

significant difference in the ratings of the high and low 

sentences across the rMG and SRL scales such that the former 

were rat.ed higher than the latter. 

Recall_ Analyses 

The f ·ree recall and cued recall of each sentence was 

scored with strict and lenient criteria. First, with respect 

to free re.call, a sentence was scored as strictly recalled 

if both the topic and vehicle nouns were exactly reproduced 

and in the corre·ct positions . . Thi.s implied that any 

modifiers present also be correctly included. The lenient 

criterion required that both topic ahd vehicle nouns be 

present, hut allowed £or approximations to the 

nouns (e.g., sword for bayonet), the interch~nge of topic 

and vehicle positions \llithin the sentence, and 

gener:al izations of mo.dif iers (e.g. , small pil-low for tiny 

pillow). 

cued recall was scored in five ways. If a sentence was 
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not responded tor it was scored a .$ not r:e.ca.lled and termed 

an omission . .Applying the same .criteria as above~ strict and 

lBnient recall were scored for the one noun that was to be 

reca led .. If th~ wrong noun (frQm a different sentence) was 

recalled, it was recorded as an intrusi"on. Th,e recal of 

nouns not presented in the set of sentence~ were sca~ed as 

constructions. 

Fr~e Recall, Cued Recall. and Recognition 

The mean number of sentences -r.ecall.ed 'for each age 

group with free recall,. cue<l ;recall, and recognition 

1nstruotions is displayed in Table 4. An ANOVA with repeated 

measures on the three .levels of recal-1 ta:sk was conducted to 

investigate the effects o1: age (2), sex: (2), and orienting 

condition {4) with a strict scoring criterion .. There: was a 

s 1.gnificant main effect for age, !'.: (1 ·, 64) = 28. 10, 12. < . 05; 

the young (M = 3'6.2) recalied more sentences than the old (M 

= 28.5) ~ The -within-subjeqts effect of reoali task was also 

significant ( r ( 2, 63) ~ 207 l~ 7 6, ,2 .:::: • 05. 'l'-tests indica-ted 

that free recall (M = 9.13) was less than cued recall (M = 

31.01) which was less than recognition (M = 56.94). 

Orienting condition and sex wer~ not significant. There Wa$ 

a significant inter·action between orienting qonditiori and 

recall task, F(6,l26)= 2.64, Q-< .os. A posteriori analysis 

with Tuk:ey' s B p·_tocedure revealed that 0rienting condition 

was significant only .for f,ree rec:all. That is, the 

intentional group remembered ruore than both the 
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i 'nterpretati.on condition and the imagery group. Lastly, the 

interaction between age and recall task was significant, 

F.( 2,61J = io·.35, B: < •. 05 (see. F'iguXe 1) .. 'I'.he y.~ung recall~d 

lllore than the old for the free recall, cued recall, and 

recognition con'ditions (F(1 1 7:S) :::± 19'-44:, ,Q < .Q5·, F(l,78) = 

2g.23~ Q < .QS, and F(l,78) = 9.79, ~ < ~ns, respe¢tiVely). 

However, the difference in r .ecall performance between the 

age groups was more for cued recalli less for free re.call, 

and was mini~al for the reGognition task. 

When a lenient criterion was employed in the same 

analysis, identical signi-1'icant effects were obtained .. 

R.<:>wever, the nature o.f the interaction between orienting 

condition and recall task for free recall was slightly 

m·odified- the ~nte.ntional g:roup only re·called more than the: 

interpretation condition. 

Proportional Recall Gain 

As the previous analysis indiGated, recall improved 

progressively over the three reca·11 tasks as the amount of 

retrieval supp.ort increased . .Further ana.lys_es were conducted 

to determ,i.ne whe,ther there were age differences 1n t~e 

amount of ·proportional gain betwe·en diff~rent: levels of 

support. 

,A new proportional 11gain" factor was created with two 

level.s: (a) tb:e ratio of qued to f _ree recall scores,. and 

(b' the r atio bf recognition to cued recall !?erforrnance. A 2 

(age) by 2 (sex) by 4 ('orie,nting condition) 'by 2 (gain) 
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Al-tOVA witb1 repeated measures on the gain variable was 

conducted for a strict and lenient recall criterion 

separately. There was a •significant main effect of age, 

F(l,frJ) = .13.34, 12 < .05; F(J.,63) = 13.37, 12. < .05 for 

strict and lenient criteria, respect~y.ely~ The mean 

proportional improvement in retention acros·s the two lev~ls 

of gain was· 9reater for the old (Mc 4.23} than for the 

young (M = 2 . C33 ) with a strict criter:ion and a len,ient 

recall criterion (Ms = 3 .21, 2 .30 for .old and young adults, 

respectively). The et.feet of orienting condition .was -aJ.s.o 

significant fqr t .he .strict and l~nien:t recall c.riteria, 

E(J,63) = 3.03, ~ < .05~ F(J,63) = 3.67, R < .05r 

respectively. T-tes.ts revealed that, given a strict recall 

dri telrion, the intentional group (M = 2. 67)' improved 

proportionally less than participants in the imagery (M = 

3 .. 13'7) , semantic rela:tedness (M. = 3 .• 7:1) , and int~rpretation 

,(M = 4.04) conditions, which did not differ. Identical 

results -were observed with a lenlent recall criterion. In 

additic>n., a significant e.ffe;ct. of t:he gain va.riable was 

evident with both tlle strict and lenient criteria, F{l,63) = 

78.85, ,Q: < .OS; X(l.,63) = 98.35, J2: < 05, respectively ... 

There was a greater· proportional gain in recali performance 

between cued recall and free recall (M - 4.87) th,an between 

lr~cognition ·and cued recall (M = 2,. 25) with a strict 

criterion and a .lenient scoring criterion (Ms = 3. 7 5 .and 

1 . ·72; ::r:e,spedtively) .• 



Furthermore, a significant interaction was obtained 

between orienting co·ndit:ion and the proportional gain 

variabl.e, F(3,63) = 3.90, Q. < .OS ; f(3,63) = 4 .. -2.0, Q. < .05 
~ . 

for strict and lenient criteria, ·respectively~ With a strict 

criterion, the. semantic relatedness (M = 5 . s·a) and 

interpretation (M = 5.36) groups improved proportionally 

more than the intentional condition (M = 3 .19) from .free to 

cued recall.· However, there was no difference between the 

groups in improvement from mied recall to recognition. The 

lenient criterion indicated that the imagery (M = 4 •. 3:3) and 

interpretation (M = 4. 44) group·s improved proportionally 

more than the intentional condition (M = 2.52) from fre.e to 

cued recall, but there was no difference across conditions 

in improvement from the cued recall to recognition tasks. 

These anal_yses of recall gain suggest that: (a) th~ 

old improved proportiona1·1y more than the young across the 

three r .ete:ntion tasks, (b) the intentional group improved 

prop.ortiona.ll.y the least when compared with the other three 

orienting conditions, {c) the mean proportional improvement 

·between cued recall and free recai·1 was greater than that 

between recognition and cued recall, ·and (d) there was more 

improvement from free to cued recall for the semantic 

relatedness and inte~pretations conditions than the 

intentional group with a strict criterion·; the imagery and 

interpretations conditions improved more than the 

intenti•onal group with a lenient criterion. However, when 
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proportional improvement from cued r~call to recognition was 

examined, with both recall criteria 1 there· was no difference 

across the foUJ: orienting conditions . 

. Eree Recall Measures 

Partial rec.ail. A sentence was scored as partially 

recalled if: (a) either the topic or vehicle noun of a 

sentence was recalied alone, (b) two nouns from different 

sentences were recal.led together, or (c) a correct toplc or 

vehicle noun was paired with a new noun not in th_e sentence 

list. A 2 (age) by 2 (sex) by 4 (orienting condition) by 4 

(sentence typ.e) repeated measures analysis of varian~e wa.s 

performed on the partial recall of high imagery, low 

imagery, high semantic re.l.atedness, and low semantic 

relatedness sentences. There was .a significant main effect 

for ager F(l,64) ~ 7~93, R < .051 the old (M = 4.05) 

partially recalled more sentences than the young (M = 2. 40) •. 

'1:'he main e..ffec.t of sex was als.o significan-t, F·(1, 64) = 4. 55, 

P. <.OS.Females (M = 3.85) had more partial recalls than 

males (M = 2.60). Orienting condition and sentence type were 

not significant. However, the interaction between orienting 

condition and sex achieved signifj_cance, f(:3,64.) = 3.06, . .Q < 

.os. T-tests indicated that fe-males (M = 5~90) had more 

partia.1 recalls than :ma.les (M = 2. 60) only in the 

interpretations conditioni the sexes did .not. differ in 

partial recall fox tbe other three conditions. All other 

interactions failed to achieve signific·ance. 
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Constructions.. In the free. recall task, the protocols 

of participants occasionally contained s.ingle words that did 

not const_itute part of the original sentence s ·et and were 

termed constructions. The total number produced PY each 

partio_ipant was recorded. An analysis of variance was 

conducted on these oonstructibns to examine the effects of 

age, seK, and orienting condit·on. However, there were no 

significant main effects or interactions of these factors o·n 

the nUinber of constructions produced. Consequently, this 

variable was not .considered in any further analyses. 

cued Reoall 

Topic and vehicle cues. The cued recalJ task was 

anaJ_yzed to determine whether there was diffe:rent:.ial rec·a11 

given to.pies and vehicles as cues. 

A repeated measures ANOVA was conduct.ed for strict 

reoall with topics and veh.ic.le.s a·s cues, -and age ( 2) , sex 

(2), and orienting condition (4) as between-subjects 

variables. The main effect of age was significant, F{l,64) = 

26. 72, .Q < . 05. '!'he young (M = 18 8) recalled more than the 

old (M - 12.21) adults. The type of cue was also 

sig;nifican:t, ]'.(1,64) ;::::;: 59446, l2. < .05. Recall was better 

with Vehicle cu.es (M" = 17.2) than with topic cues (.M = 

1J.8). '1.'he main effects of orienting condition and sex were 

not s"ignificant, and there were no significarit intera.ctions 

between the factors. 

An identical analysis was also performed for lenientiy 
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construct.ions. In the free recall task, the_ protocols 

of participants occasionally contained single ~ords that did 

not c-onstitute part of' the original sentence set and were 

termed constructions. The total number produced by each 

part-iaipan:t was recorded.- An analysis of variance was 

eonducted on -these constructions t o examine the effect.s of 

age, sex, an4 orienting condition. Ho~ever, there were no 

significant main effects or interactions o.f these factor_s on_ 

the number of constructions produced. Consequently 1 t-his 

variable wa·s not cons·idered in any furthe r analyses. 

cued Recall 

Topic and vehicle cues. The o~ed recall task ~ as 

analyze:d to determine whether there was differentia_l recall 

given topics and vehicles as cues. 

A repeated measures ANOVA was conducted for strict 

recall with topics and vehicles a,s cuesr and age (2), sex 

(2), and orienting CQnd.!i.tion (4) as between-subjects 

variables. The main effect of age was significant, F(l, -64) = 

2.6.72t Q. < .05. The _young (M = 1 .8.8) recalled ·more than the 

old (M. = 12 . _21) adults. The type of cue was also 

signifio•ant; f(l,64) = 59.46, Q. < . 05. Recall was better 

with ·vehicie cues (M - 17~2) t_han with topic cues (-M = 

13.8). The main effects of orienting condition and sex were 

not significant, and the.re were no significant interactions 

betwee_n the factors. 

An identical analysis wa_s also performed for leniently 



scored cued recall with repeated measur~s on cue type. In 

addition to the two effects obtained above, there w-as a 

sign if i,cant ag.e hy cu·e type interaction,. F( '.L, '64) = 4. 0'3, R < 

. 05 (see Figure 2) . Posthoc compa:risons c\pplying 'l'uk;ey' s B 

procedure suggested that wb.ile the young recalled more than 

the 014 with both cue types, this difference in perfornrance 

was gr.eater with topic cues. There were no other 

interactions attaining significance. 

Omissions,, int't'llslons. and constructions. The mean 

number of omissions, intrusions, and constructions for each 

a9e group in the cued recalcl. task is displayed in Table ·s. 

A repeated meas·ures MANOV-A was performed to test the effects 

of age (2), sex (2), and orienting condition (4) on these 

three dependent vari~bles py cue type. There were 

s:igni.ficant effects of age, cue type, and the age by cue 

type interaction, as previously discussed .in the ana,lysis q.f 

cued ,reca.11. The effect of the recall variabie was also 

s'ignif'icant, E{2 1 63) = 8 ·3.62, .Q < .05. T-tests revealed that 

there were more omis~ion·s (M = 17. 43.) than constructions CM. 

= 3 . . 34), and more constructions than intrusions (M = 1 •. 4 ·3). 

There were .no main effects of sex or orienting condition. In 

adcli-t:.ion, the interaction b .etw·een age and r~call variable 

obtained significance,, ]'.,(2,63) = 10.9.9, :g_ < .• 05. T-tests 

indicated tha,t there were more omissions by old adul·t;s {,M" = 

23.80) than by the young participants (M = 11.05) .in the 

cued recall task. Lastly, the i.;nte~actiqn between cue type 
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and recall variable. attained signifi~anc:e, F(2,6.J) r= 10.41, 

< .os. The results oft-tests connoted that there were 

more intrusions with vehicle cues (M = .89} than with topic 

cues (M = . 54), but there were more omis•sions given topic 

cues (M ~ 9.40) than given vehicle cues CM= 8.03). 

Recognition ErroYs 

There were two types of errors. possible on the 

recognition test .. A :metaphor could have been incorrectly 

identi,fied as part of the original set ( false alarm) , ·or 

incorrectly rejected as foreign to the set. These two types 

of errors were investigated in a MA.NOVA to test: tor the 

effe·cts of age (2), .sex (.2), and orienting condition (4). 

There was a significant main effect of age, F(2,6.3) = 4.35, 

.Q < . 05. However, ·univariate analyses indicated that this 

effect was significant only for errors of incorrect 

rejection, F(l,64) = 8.84; .Q ~ .0.5~ T.he ol¢l committed more 

of these errQ~s (M· ~ 4.70) than the young (M = 1*38). Ther:e 

were no other significant main effects, or signif.icant 

interactions. 

Free and cued Recall by Sentenc·e Type 

The free and cued recall measures were investigated by 

sentence type to examine whether recall was a function of 

the .imageabili ty and sem:antic relatedness. of the, sentences. 

There were four .sentence types: high and low imageabtlity, 

and Jti,gh and low semantic relatedness. Four repeated 

measures ANOVAs were conducted for strict ·tree•,. strict cued, 
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lenient free, a,nd lenient cued rec.all separately. In each 

analysis, sentence type (4) served as the within-subjects 

effect., and age (2), s ·ex (.2), and orienting cond.it.ion. (4) as 

the between-subjects factors. 

The strict free recal..l or the four sentence types was 

investigated first .. As in a previous analysis with free 

recall, he main effects of age F(1,64) = 22.l&r R < .05, 

and orienting condition E(.3,64) = 4..4·2, J2. < .05~ were 

significan~. A significant main effert of sentence type also 

emerged, F(3,62) = 11.s·2, 12. <: .OS. T-tests indicated that 

the ·strict f:r:ee rec.all of low semantic relatedness sentenc.es 

(~ = 3.44) was significantly better than that of high 

imagery (M = l.95), low imagery (M = 1.68)c ~nd high 

semantic relatedness sentences (M -= 2 .·06) ,· which did not 

differ. l!'he se~ effect was not signif.icant, and there were 

no significant interactions .. 

When a lenient criterion was employed, the main effects 

of age and orienting condition were again si'gnificant, 

F(l,64) = 29 74, R < .05; F(3,64) = 4.46, Q < .05, 

respectively. A significant effect of sentence type was als·o 

observed, F ( 3, 62') = 20. 43-, :g < • 05 However, t-tests 

revealed that recall was the lowest with low imagery 

sentences, (M = 2-. 26), improved significantly with high 

semantic relatedness sentences (M = 2. 94 ). r and was optimal 

with low semantic relatedness (M = 3.91) and high .imagery (M 

= 3. S9) sentences, whieh ~ere equivalent. Ag.ain, the sex 



effect failed to achieve significance, as did the 

interactions between factors. 

Analysis of the strict cued recall of these four 

sentence types yielded the age efLect previously noted for 

strict cued ~ecall. In addition, a significant within-

5Ubjects effect of sentence type was evident, F (3., 62) -

74.95, R < .05. T-test·s indicateo. ·that recall improved 

signi£ica,ntly for each sentence type given low imagery (M = 

5 . 7} , high imagery CM = 7 ... 4) , 1 ·ow semantic relatedness (M -' 

8. 04} f and high sem·antic relatedness (M = 9. Sa) sentences, 

respectively. The main effects of ori.enting condition and 

sex ·tailed to achieve signific•a n ce. 

With respect ·to the. relationshfp·s between th.e factors, 

there was· one significant interaoti.on between orienting 

condition and the strict cued recall of the four sentence 

types, F(9,151) - 2.l5, ~ < .05. When Tukey' s B procedure 

was employed to determine the nature of this interact:.ion, 

however, the effect o'f. orienting condition was not 

significant for any sentenc·e type. Less conservative t­

tests were utilized to try to .elucidate this orienting 

condition by sent.ence type interaction. For all of the means 

that follow r the diff.erences were s ·ignificant at ~ < • 05. 

For both the IMG and SRL cond.1.tions, strict cued recall of 

low ima_gery sentences wa:s the poorest (Ms = 4 . ·25 and 6. 4.5 

for IMG and SRL conditions, respectively). Performance 

improved for high imagery (Ms ·= 7 .15 (IM.G) ,- 7 .. 85 (SRL)) and 
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low semantic rel tedness (Ms= 7.7 (I.MG), 8.35 (S.RL)) 

sentences, which d{d not differ. The best recall was 

attained with high semantic relatedness sentences (Ms = 

J.0 .+0 1 10 . 75 for IMG and SRL oondition·s, respectively). For 

the INTS conditi·on, cued recall or iow i1nagery sentences 

resulted in the worst performance (M = 5.25). Eedall with 

high imagery (M = 6. a·s) and low semantic relatedness (M :::::! 

7.7) sentences improved; these t~o sentence types did not 

dif£er:. Recall was optimal with both low ~em·antic 

relatedness and high semp.ntic relat.edness (M; = 8.45) 

sentence·s, which were equivalent. For the intentional 

condition, rBcall was the poorest for the low (11 = 6.-85) and 

high i..magery (M = 7.75) s¢ntences, which did n ot differ 

significantly. It i mproved with low semantic rel·atedness (M 

= 8. 4) and high imagery sentences, which ·were equal. Reca.ll 

was. best with high. semantic· ):;elatedness senten~e:s (M -

10. 3). In g-eneral, across or:ien:tipg conditions.,. the findings 

suggest that strict cued recall was the _poorest with low· 

imagery sentences, impr.oved with hig:h irna:gery and low 

semantic relatedness sentences, ·and was the best with high. 

semantic relatedness .sentences. There were .no other 

signi.f ican.t interactions between the factors. 

When lenient cued r~call was investigated by sentenc.e 

type, the main effect of age was .significant, f(l,64 ) = 

25 .. 64 , Q < .05, as noted in .a prior analysis of cued recall~ 

The within-subjects effect of sentence type was a lso 
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significant, F(3.,62) = 84:.54. ~<.OS. T-tests revealed that 

recall improved signi-ficantly over the ·tour s ·entence types, 

respectively:· low imagery (M = 6.83), low semantic 

relatedness (M = B.83), high imagery (M = 10.81), and nigh 

semantic relatedness (11 = 11 . 35), . There were no other 

signific·ant ·main ef·f ·ects or interactions. 

These analyses of reca-11 examined by sentence type 

suggest that, ove~all~ low imagery sentences were the least 

frequently recalled. With free recall, lo.w semantic 

relatedness sentences were the best recalled, but with cued 

recal-1, high semantic relatedness sentences were optimal~ 

In sUlDJll.arizing the recall ana~yses above, recall 

improved significantly across free, cued, and recognition 

tasks, resp·ecti vely . Further, the young recalled more than 

the old adults across the three retention tasks, with the 

exception of partial free recall, where the old out­

perfonned the young. The difference between the age groups 

was greatest for cued reca.11, less for .fre.e recall, and 

minimal with the re-cognitio11 test. With resp-ect to free 

recall, there was an effect ox orienting condition, such 

that recall was better in the intentional condition than in 

the interpretation condition, for both a strict and a 

lenient cr.iterion; the intentional condition was also better 

than the IMG condition with a strict criterion. Vehicles 

were more effective recall cues than topics in the cued 

recall task, and while the young recalled more ·than the old 
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witb both types or cue given a lenient scoring criterion, 

the difference between th.a age groups was gre·ater with topic 

cues. tn further analyses of the. cued recall task, there 

were more -Omissions than construct ons, and more 

constructions than intrusions. With respect to aget there 

WBre mor~ omissions by the old than the young adults. In 

addition, more intrusions were produced with vehicle cues 

than wi tb topic cues.; while the reverse was apparent for 

omissions. When the recognition test was examined for two 

types of errors, the old were observed to commit more errors 

of incorrect rejection than the young. Lastly, the effeot of 

sex was significant only for partial free reca·11- females 

had more parti.al recalls than males, and in the 

interpretation condition when examined by orienting 

cona·i tion~ 

Ratings and Recall Data considered Simultaneously 

In order to determine whether part or the variability 

in recall scores might be due to the previous sentence 

ratings, the mean rating was analyzed as a covariate in 

several repeated measures analyses. The three levels of 

recall (free, cued., and recognition) w:as the within-s:u.bjedts 

factor, and age (2), sex {2), and orienting c ·ondition (3) 

the between-subjects factors. The Govariate was not 

significant when either a lenient or a strict recall 

criterion was utilized. However 1 after the adjustment with 

the covariate, the interaction between orienting condition 



9,1. 

and recall task was no longer significant. Additional ANOVAs 

specifically testing the effects of age,, sex, orienting 

conditionr and cue type (the within-subj·ects variabl'e) on 

·strict and lenient cued recall also failed to produce a 

significant effect of me:an rating as a cov.ai::iate. ~.'.Lthough 

the covariate did not change the pattern of results with the 

strict criterion, the interaction between age and cue type 

was no longer significant with a lanient criterion. 

The mean rating was partialled by sentence type to 

create four mean rating covariates for high imagery, low 

imagery, high semantic relatedness ,, and loW' semantic 

re:LatecJ.n~ss sent~nces. This was don:e to ascertain whether 

pri:or ratings for specific sentence types would display a 

sig 1ficant relationship with m~aS'\lres of recall 

perfo;r::ma:nce. The same repeated measures ANOVAs as above were 

c .onduc.ted 1 but with the four new covariates4 There were no 

sign.tficant effects of the covariates for stri_ct and lenient 

recall across th.e three rec•ail tasks, or for the examination 

of cued recall by cue type~ Howeverr the co-variates produped 

the same effeot on the results of each analysis as· reported 

in the preceding paragraph. 

Thus, tb.es·e covarianc:e analyses indicate that the 

s .eiitencs ratings covariates were not significant, and that 

the patter:n of re.call r ,esults previou_sly obtained in 

analyses of variance did not change~ That is, the main 

effects o.f age, recall task, cue type, and sentence type 
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artd recall task. 

Serial Position Effects 
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As the free recall qf e .ao.h senten--ce was ccYded in: th~ 

precise order as its presentation in the rating task, it was 

possible to query for the presence of primacy and recency 

effects ... The former refers to memory for items introduced at 

the ·beginning of a list, and the latter represents memory 

for item.s presented at the end of a list. 

In this: instance, the presented set of 60 s entences was 

evenly divided into three sections. The first 20" tested a 

pr_.i)naoy effect, the second 20 represented the asymptote, .and 

the final 20 were indicative of a recency effect . For each 

lis.t position, recall was expressed as a proportion out. of 

twenty. Age, sex, and orienting condition effects were 

investigated in three separate ANOVAs with repe.ateq, llleasures 

on list .positimu. Free reca.11. (striGt and leni:eFtt. criteria 

sep~a,tely) and partial recall were each analyzed. 

Firstr the 2 (age) by :2 (sex} by 4 (orie,nting 

condition) b¥ 3 (list position) ANOVA on strict free recall 

with repeated measures on the final factor revealed that, in 

addition to the signi~icant age and .orienting condition 

e.ffects )?'l:;"eviously .obtained, th.ere was a significant main 

effect of list position, F(2,6:1), = 4.89, ~ <- .05 •. T-tests 

indicated that recall of items in the middle of the list {M 

i= .13) was significantly less· than reca)l of $~ntences at 
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the beginn i ng (M = . 17 )· or at 'the e·nd (M = . 16} of the set­

s.ex was not sigJ1ificant . However,. there was a significant 

interact on between orienting condition, sex, ai:i.d list 

posit ion, F(6, 1.26) = 2·.41., n < .05. T-tests revealed that in 

the SRI'.. conditi.on, females (Ma= .22) recalled 

proportionately more sentences than males (M = . 07 ) fro~ the 

middle of the list. There were no other significant 

-interactions . 

The same analysis was performed again to test for the 

ef£ects of age,. orienting condition, s ex, and list position 

on lenient free recall. The main effe cts of age and 

orienting condition were significant, as in previous 

analyses ·of lenient free recall. A significant effect ot 

list position also emerged, F ( 2, 63) = 5 . 4 2, 12 ..:r • 05.. T-tests 

demonstrated. that fewer sentences in the middle o.f the ·set 

were recalled {M = .19) when compared with the end of the 

set (M = .24); there was no difference between recall or 

sentences at the beginning (M = .22) or in the middle (M -

.19) ol the set, or between thosg at the beginning or the 

end of the list. The main effect of sex was. not sign•ifioant. 

The2::e was a significant interaction betwe.en orienting 

condition and list position, f(6,l29) = 2.79, B < .OS (see 

Figure 3). Posthoc analyses utilizing Tukey's B procedure 

suggested that, within the first part of the list, the 

'intentional gro~ (M =- .• 33) performed better than the other 

t hree gro:ups (Ms = .16, .19, . 20) .• ReG:Jall o·f the middle part 
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of the set was better for those in the intentional group (M 

== ~29) as aompared with the imagery (f:t = .ll) and 

interpretation (M = .• 16) ,oondit.ions. 'l'he·re was no 

significant difference between orienting conditions in the 

lenient free recall of sentences in the last p_art of the set 

(Ms;::; .20 1 . 24, .26, .28). further-, the interaction between 

age and list position was significant, F ( 2, 63') = 3. ·ga, 12 < 

. 05 _; in all list positions r the young (M = . 29) recalled 

more sentences than the old (M = . 1.5) .. However, this age 

difference in recall increased progressively from the 

beginning of the set to the end (see Figure 4) . 

~art:ial recall was also investigated for possibl.e 

effects of list position. However, besides the ·significant 

effects of ager sex, and ~he interaction between orienting 

condition and sex previously reported, there were no 

significant main effects ~r interactions of the list 

posit.ton -.:rariab•le. 

In su:mmary, there was some support for serial position 

effects in free re·ca11. With a strict criterion, sentences 

from the middle of the list were recalled less frequently 

than those from the beginning or end of the set. A 

significant three-way interaction also indicated that, in 

the SRL condition, females recalled more sentences from the 

middle list position than mal~s~ With a lenient criterion, 

:r:ecall of sentences from t.he middl.e of the list was 

significantly less than from the end of the set. In 
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addition, there -were signi.fioant inter:actions between 

orienting cond.iti:on and l.ist position, and age an:d· l ' st 

position .. Specifically, the intentional condition r~sulted 

i n better recall than o·th.er selected conditions for 

sentences from tha beginning and middle of the list; there 

was no dif.ference across conditions for the recal.l of items 

from the end of the list. The young recalled more than the 

old across all list positions, but the difference in their 

recall perfortnance increased from the beg-inning to the end 

of the set. 

Literary and Nonliterary Sentences 

Separate analysas were conducted to ~xamine whether the 

l iterariness of the. s·ente:nces influenced rating judgments 

and recall performance. As described in the methodology 

secti.on, there were 1.6 literary and 44 nonliterary 

sentences. Th·e rating and recall measures for these two 

sentence types were represented as propo,rtions out of· 16 arid 

44. for the literary and nonliterary· s ·entences,. respectively. 

The mean ratings for literary and non.literary sentences 

were investigated first. A repeated measures A.NOVA design 

was utilized to test the effects of age (2), sex (2), and 

orienting condition () on the mean ratings of literary and 

nonliterary sentences. The orienting condition effect, and 

the inte·raction between age and orienting condition ·were 

significa.nt, as in previous rating· analyses. The w.ithin­

subjects effect 0£ sentence type was also significant, 
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higher mean ratings across :the three scales (M == ·3. 61) than 

literary sentences (M = 2 .+88). In addition, the interaction 

betw·een or.ient · ng condition and sentence type was 

significant, F ( 2 , .4a) -= 10. 90 1 t! < • 0.5. A posterlori analyses 

with •rukey's B pr:ocedure indicated that f or both sentence 

types 1 tne mean ratings on the three scales differed 

significantly from each other, and increased across the. 

INTS, SRL, and IMG conditions, respectively. However·, the 

differences between these conditions we_re larger for the 

nonliterary than for tbe lj_terary ::;entences. 

The str~ct and lenient free recall of literary ·and 

nonliterary sentences were examined utilizing the ANOVA 

design described above. The effect of sentence type was 

marginally significant with a lenient criterion, F(l, .64) = 

3. 78 _, .Q = . 056, and recall was better with literary (M = 

. 24 ') tllan with non 1 i ter_ary ( M = .. 2 J.) sentences . Except for 

the· significant main effects of age and orienting condition 

previously elaborated, there we-re no significant .main 

effects or interactions. 

cued re.call was stud-i.ed with respect to sentence 

literariness in two separate repeated measures ANOVAs fo.r 

the strict and lenient criteria. The effects .of age (2), s.ex 

( 2) •, orienting condition ( 4) , and sentence type ( 2) , with 

repeated measures on the final factor, were examined. In 

b-oth instances, there was a s.ignif icant 1ll.ain effect of 
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sent·ence type, F(1(64) = 63.67, n < .05 and 1:(1,64) = 54.04, 

g < .05 for strict and lenient cued recallr respectively. 

Cued recall was .higher with nonliterary sentences than w.ith. 

l i t~rary sentences given a strict criterion (Ms~ .54 and 

~44, respectively) and a lenient cr.iterion (Ms= .66 and • 

_ 56, respectively) . As was evident from e_arlier analyses of 

cued recall, the effect of aga was signific.ant for both the 

strict and leni'ent recall criteria. Th~re were no other main 

effects or interactions achi.eving significance. 

Partial recall of these two sentence typ.es was also 

investigated in a manner similar to the above analyses . The 

age, sex, and orienting condition by sex interaction effects 

were significant, as in previous ana.lyses of partial recall. 

Sentence type was also significant, F ( l 1 64) = 1.-9. 1.6:, R < 

. 05, but partial recall wa:s greater for 1-iterary· sentences 

(M = .0a) than for nonliterary sentences (M = ~05). Further, 

the.re was a si9TI.ificant interaction between sex and sentence 

type, F' {-1, 64) ;=.. 4. 54, .Q < ., o.s·. Females bad more partial 

recalls (M = .08} than males ('M = .05), but the difference 

between tbe; two sexes was greater for literary sentences 

than for· nonliterary sentences. No other main effects o~ 

interactions were significant. 

These analyses o.f sentence litera.:riness indicate that 

noniiterary sentences had higher mean ratings across the 

three rating scales, and were better recalled in the cued 

recall task, than literary sente.noes. Further, the 
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interaction between orienting condition and sentence type in 

the rating task revealed that ratings for both sentenae 

types increased significantly for the INTS, SRL, and IMG 

conditions, respectively, but the differenc·es ware ·1arger 

for nonliterary than fo.r literary sentences·. Only with 

pa~tial free recall were literary sentences recalled better 

than nonliterary sentences. In this instancer there was also 

a significant interaction between sex and sentence type, 

connoting that, while females partially re.called more 

sentences than mj'i_les across: both s.entence types, this 

d-ifference was gr.eater for literary than for nonliterary 

sentences, Lastly, sentence literariness was ·marginally 

significant with lenient free recall, but was not related tp 

strict free recall performance. 

covariates 

Years of Education 

In an att.em.pt to discover whether .so.me variability in. 

recall performance across the two .age groups might be 

accounted for by .another factor, years of educa•tion was 

en:tered as a covariate into the 2 (age) by 2 (sex) by 4 

{orienting condition.) ANOVAs with repeated measures on 

recal.l (free, cued,- and recognition) or cue type (topics or 

vehi.cles) . In each of these analyses, the pattern of results 

was not affected .by the covariance adj1.rstment. Years of 

education was a signi_ficant covariate only for constructions 

with topic and Vehicle cues, F (l, 63) ;: 12. 91, Q < • 0.5. This 
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effect was corroborated When an. analysis of va•riance on 

constructions, with .education as a covariate, attained 

sign_:_ficance, F(l,63) = ll,.65, Q. <· »0"5. Th·e significant 

corr.elation between the years pt' education variable .. and 

constructions was .37. However, when examined by age group, 

the c.orrelation was . 11 for the young 1 • 55 for- the old 

adults, and significant only for the latte·r group. Th:is 

suggests that, for the older participants, some variability 

LT} the production of constructions in the cued recail task 

was due to the years of f .ormal education attained. 

Analogies 

The score achieved on the analogies task was also 

utilized as a covariate. Pearson product-moment correlations 

between the analogies score and recall measures indicated 

several. significant rel.ationships. These correlation 

coeffic·ients are displayed in Tabl-e 6 for the young and old 

adults separately. 

In a similar manner to the education variable tested 

above; analogies· was entered as a covariate into the 

repeated measures analyses for recall and cue type. It was 

significant for the strict criterion of free r~call~ oued 

recall, and recognition, F(1.,63) = 20.82·, Q < .05, and for 

the co~responding lenient criterion, F (1,63) = 15.59, ~ < 

. 05. Further, the covariance adjustment produ.ced a 

significa,nt main effect for sex with a strict criterion, 

F ( 1, 63) = 4. 9·3, :B < • 05; the results •with a lenient 
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·criterion were identical to those previously observed in 

anaiyses of variance. When strict and lenient reca.1-1 given 

topic and vehicle cues were examined., analogies was. also a 

significant cov<:1riater F(1r63) = 28.69, 12. < .05, F(1,63) = 

19.. 73, £ < . 05 for strict ,and lenient c.r .iteria, 

respectively4 Again 1 a signi£ioant ef£ect of the sex 

variable was obtained with a strict criterion, F{l,63) = 

4. 08 , . .Q < • 05, but the results of the lenient recall 

analysis we.re analogous t .o those previously ·r.eported in 

analyses of variance. F.urther, omissions given topic a.nd 

vehicle cues also displayed a significant regression effect 

for analogies, .f.(l,6.3) = 19.20, ~ < . . 05. This was verified 

in an analysis of covariance to exa~ine the efrects of age, 

sex, and orienting condition on omissions ·: analo.gies was a 

_signi.fioant covariate, F(l,63) = 21.55, Q < 405. In both ot 

these covariance analyses~ there ~as no change in the nature 

0£ the previously obtain~d results. 

These results suggest that analo-gical reasoning, as 

measured by the· test employed here, was related to the 

recall o.f: metaphoric sentences. Furtherr adjustment with 

this covariate did not change the results o·f pre'lr-ious 

analyses of variance. The main effects of age, recal.l task, 

and cue type were still signi£icant, as were the 

interactlons of recall t'ask with age and orientlng 

con~ition. In addition, the correlations between the recall 

measures and the analogies score were positive,, indicating 
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that a higher analogies score was related to better recall 

performance. Only ·foJ:; omissions was the correlation 

negative, implying that a higher analogies score was re-lated 

to fewer omissions and, consequently, better reca"ll. 

Discussion 

Encoding: Rating 0£ the Three Dimensions 

The results proyide some evidence for the replicability 

of previous res~aroh with attributes of metaphor processing. 

First, there was support .for the n·ormative ·scale values. 

specified b:r Katz et al. (1.988), particularly for the 

semantic relatedness d-imension. This was apparent in the 

ratings of the young adults on th~ semantic relatedness 

s.cale when compared with the Katz et al. ratings by age 

peers 1 but n:ot :for ratings on the imagery dimension. The 

lack· of replicabilit:y with the imagery dimension may suggest 

that the sampies of young adults were not comparab1e across 

the tw:o investigations. 

There was also evidence for the categorization of th~ 

metaphoric sentences into high and low subgroups on both 

dimensions. That is, significantly higher ratings were 

ev.inced for high 'imagery and high semantic relatedness 

sentenc·es than :for their low counterparts. This implies that 

the experimental manipulation of these dimensions .is valid. 

La$tly ,· when principal ·componen:ts analyses were 

conducted with the three dimensions~ only one factor 

em~rgerj., indicati'ng a single underlying dimension of 
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metaphor comprehension. Th.is finding repl.icates the researc,h 

0£ J<atz e:t al. (1985) w.ith 10 dimensions. Considered with 

the evidence ab.ave for the valid cate,gorization of sentences 

into sUbgroues , th is suggests th..a.t ,. a.1 tb.ouqh ea ah of t he 

scales is independently ·manipulable in research, in 

composite they characterize metaphor comprehension. 

With respect to the relationship between tbe scales, 

the.re was a greater mean ;rating tor the imagery scale than 

to·r th~ semantic relatedness scale, which also corroborates 

previous research (Katz -et al., 1985; Marsch.ark & Hunt, 

1985; Marschar~ et al., 1983). This was apparent across all 

sentence types, except low imagery sentences, where the two 

scale- rattngs wer.e not significantly different. This 

connotes that it may be easier to form images than to judge 

similarity. That is, semantic- similarity is probably bas·ed 

on m·ore objective criteria than subjective impressions of 

imageability, and thus requires a more stringent decision 

criterion to warrant higher ratings. However, this .assumes 

that the two scales had egual underlying intervals, and that 

each of the seven scale gradations were analogous reference 

points across the two scales. It also presupposes that the 

stimU.lus sentences were equally variable along both 

dimensions: such assumptions may be fallacious. 

Lastly,: the interpretations dimension, because of its 

different unrlerlying saal_e, was rate.cl lower thar1 the other 

tWQ dimensions~ The regression analyses indicated that it 
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was not a significant predictor for the semantic relatedness 

scale , but ·was marginally significant for the image:ry scale. 

'I'his is consistent with prev.ious studies demonstrating that 

the .interpretations scale was not a significant predictor 

for the semantic relatedness dimension,• but it was 

margina.lly significant \;,,ith the imagery dimension (Katz e't 

al .. 1 19.85 ~ Marschark et al. , 198.3 ) .. • 

Concerning the age variable, there was no main effect, 

but a significant interaction with orientin•g condition w:as 

qbserved. The two age groups rated the imagery a nd 

interpretations d-ime:n.sions similarly, but the old had h ig.ber 

semantic relatedness ratings than did the young adults~ This 

suggests that the old and young partieipants did not 

perceive similarity in the same manner~ Further, within each 

age group, the old did not di£fer in the imagery and 

semantic relatedness ratings, but the young rated the former 

more highly than the latter. In addition, the absence of an 

overall age. effect w-as apparent in ·the regression analysesr 

indicating that there was no difference between the age 

groUJ:>S in the order of the significant predictors that 

emerged. Thus, in general, the influence of age was minimal, 

and restricted to conceptions of semantic similarity. This 

suggests· that the a_pplicabili ty of these dimen..sions of 

metaphor processing·, previously no.t::med only with younger 

adults, may be_ extended to older adu.l ts. 
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Retrieval 

Across ·the thr.ee retention tasks, the young recalled 

more than the old with both a strict and a J.enien·t sc.oring 

criterion, and recall improved. significantly for the free, 

cued, and recognition tasks, respectively. With .both 

criteria, recall improved proportion·a11y more between free 

and cued recall than between cued recall and recognitionr 

and the old improved more than the young adults across the 

three levels of retrieval support. While age differences 

were greater with cued recall , they were less with free 

recall, and were minimal with the recognition task. Thls 

supports the .findings of Perimutter (1978, 1979) of .1).'o 

differe_nce between young and old adults in the retention of 

words when recognition was combined with a semantic 

orienting task. 

The effect of orienting cond itio~ was significant 

solely for free recall, where the intentional group recalled 

more than the interpret.ations group with both a strict :and .a 

lenient scoring criterion, and- more than tb.e imagery 

condition with a strict criterion. However, when ~nciqental 

recall of. the three rated dimensions wa:s compared, memory 

performance .did not differ. this was corroborated in an 

analysis of proportional recall improvement across tasks, as 

the intentional group gained less than the other three 

conditions, which did not differ. This .;is consistent with 

the results o·f · Marschark and Hunt (198.5), who. found that 
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orienting condition did not influence incidental free 

recall. The superiority of the intentio.nal qo.ndition over 

some of the incidental conditions is consistent with the 

research indicating that intent to learn is an important 

factor in memory performance (e.g., craik & Tulving~ l91S~ 

Hyde ·& Jen.kins, 1969; Till & Jenkins, 19.73) . 

Lastl'y, the adv:antage of the inte.nt .ional condition was 

only apparent in the free recall situation, and the 

interact.ion between orienting condition and the proportional 

gain variable indicated that the intentional group improved 

less than some of the incidental conditions onl}; from free 

to cued recall; there was equivalent proportional 

improvement from cued recall to recognition for all four 

orienting conditions. It ·is speculated that the provision of 

cues compensated participants in the other three conditions 

fo.r the deeper I?rocessing performed by those with knowledge 

of a subsequent recall test. As the cues employed consisted 

of di.splaying half of eacb sentence 1 the cognitive demand 

was considerably reduced compared with the free recall task . 

When partial free recall w~s examined, the age effect 

was reversed; the oid had more partial recalls than the 

young adults. This indicates that the old recalled more 

sen:tence fragments, or paired lnore of them with each other 

or with new words, than the young. Thus, they stored more 

incomplete memory traces than the. young adults. Further, 

females had more partial rec 11s than males, and sex 
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interacte with orienting conditio~ such that females had 

more partial recalLs than males in the interpretations 

c.ondition. These sex erfec:ts were unexpectedr and suggest 

that females stored more incomplete memory traces than did 

males . 

As postulated by Paivio {1979), the cued recall 

situation demonstrated that vehicles were better cue·s than 

topics (Backman & Dixon, 19.87; :Kroll & Sohepeier, l.987) . 

That is, the v.ehic•le guides th~ representation of the topic 

by conveying properties to the topic. This result ·also 

supp.arts Ortony's (1979a) hypothesis of a ·higher salience 

for the vehicle term than the topic te:r:m in a nonli.teral 

statement. Further, given a lenient cued recall criterion, 

the young recalled more than the old participants with both 

cue types, but the dilference was greater with topic cues. 

This suggests that the eom.bined effects of age and cue type 

were particularly evident in the poorer recall perfonnance 

of old adults- with topic cues. 

When the cued recall task was further examined, there 

were more omissions than ·constructions, and more 

constructions than .intrusions. The relatively small number 

of instances in the latter two categories, however, 

indicates that errors ·on the cued re-call t~st were more 

o~ten those of omission than of commission. Further, errors 

of aom.."nission were more likely to comprise: new wards rathe-r 

than the conf sion of words across different sen:t:13.nces-~ 
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There was an effect of age for omissions, as the old omitted 

l:Ilore o_ the sentences in :th~ cued rec.all tas~ than the 

young. Previous research has also demonstrated that age 

differences in errors are due to more omissions by old 

adults when corop-ared t-o young participants~ age differences 

are not usu·ally, apparent in errors of .commission 

(Canest.rari, 196:3; Eisdorfe.r,, 1965). In addition, there were 

more intrusions with vehicle cues than with topic cues. 

However, with very small- means (less than one), the 

practical significance of this result is questionable. Also, 

there were more omissions wi.th topic cues than with vehicle 

cues, which is no~ surprising given that vehicle cues were 

demonstrated to be more beneficial to recall performance. 

When the recognition test was examined, the old 

committed more ·errors than the yoUI1g by incorrectly 

rejecting the o_orrect response. ·This may indicate a 

hesitancy on the part of the old to positively identify a 

sentence unless they are abso·lutely certain it is corre.ct 

(Botwinick, 1967). Thus, they may exercise a different 

decision criterion than the young in the recogniti_on of 

sentences .• 

Sentence Literariness 

'l'he effect of literarin•ess was significant in the 

rat.ings across the thre.e cd.imensions. The: higher ratings for 

nonliterary rather than literary sentences indicated that 

the literary metaphors we,re viewed as leas imageable, thei-r 
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nouns as less similar,. a nd as having tewer interpretations 

than nonliterary s~ntences ~ This is consistent with the 

research of Katz et al. (1985, 1·gas) comparing the ra.tings 

of poetic and nominal metaphor.s. It is speculated that the 

lack of: context in the· prese·ntation of the literary 

metaphors may account for their poorer ratings. This point 

will be elaborated later. Fu~ther, while the mean ratings 

increa·sed across the interpretations, semantic relatedness, 

and imagery conditions for both literary and nonliterary 

sentences, the difference across the three conditions was 

larger for nonliterary than for literary sentences. This 

suggests that the different ratings across the dimensions 

were more pronounced for nonliterary than for literary 

sentences. 

When retention was examined, there was no effect of 

sentence type ·fo.r strict f;ree recall, ))ut significance was 

marginal with a lenient criterion {~ = . 056), and insp·ection 

of the means connoted that literary sentences were 

remembered b.etter than nonliterary sentences. 

For both ·strict and lenient cued reoallr nonliterary 

sentences were remembered better than literary sentences. 

With the provision of cues to guide retrieval, it seems 

reasonable to suppose that the other sentence half would be 

recalled bette_r for nonliterary s.entence·s, where ratings. 

indicated that the similarity between the nouns was higher 

than. for 1 i terary sentences. 
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with partia.1 free recall, li.terary sentences were 

retained better than nonl,iterary sentences. This might be 

explained with ref.erence to the: notion that if only p·art of 

a sentence is remembered in the free recall situation, or is 

incorr-eotly paired with another noun, it will probably o_ccur 

f or sent·ences that are extreme or unusual in some regard. l'n 

this instance, the literary metaphors were presente~ out of 

.context, rendering some ·oe them unusual., and thus more 

likely ·to be remembered than nonliterary sentences. Further, 

this might explain why only part of the sentence is 

recalled; i ·f · the literary sentence i~ quite peculi,ar, only 

part of it may be recallable. Thus, ·the degree of sentence 

bizarreness may also be important to partial free recall 

performance. Lastly, fei;nal:es recalled more sentence, 

fragments than males, but the difference was greater for 

literary than for nonliterary sentences. 

Free and cued Recal.ll. bY Sentence Type 

For both free and cued recal1, sentence type wa,s 

significant, indicating that the experimental manipulation 

of .imageability and semantic relatedness affected recall 

performance. First, across . .both recall. tasks, recall was the 

p _oorest with low imagery sentences. This is cons·istent with 

Faivio•s (1971) dual-coding theory, as the majority of these 

sentences contained abstract nouns (e.g~, independence, 

van·ity, faJ"Oe) that were only amenable to processing with 

verbal strategies, rather than both verbal ano iroaginal 
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processes. 

secondly, the. o.ptimal sentence type for ·recall depended 

on the type of retention test-. For free ·recall, with a 

strict criterion r low semantic relatedn~ss sen·tences were 

the best; with a -lenient crite·1;ion, both low semantic 

relatedness and high imagery s .enterrces were reGalled equally 

well.· The proportionately b~gh .fre.~ recall of low semantic 

relatedness sentencas may be due to their being literary 

sentences that, presented out of contert, were unusual and 

therefore memorable. As menti•oned in a previous analysis, 

the effect of ·sen..tence literariness was marginally 

significant for lenient free recall, and the mean appeared 

to be higher for the recall of° lit.erary than for nonliterary 

sentences. Further, of the 16 literary sentences, six were 

categorized as, low on the semantic reJ.9tedness dimension. 

When combined, the·se findings s:uggest that, in the free 

recall task-, low semantic relatedness sentenc·es were 

remembered the. best because they were literary $entences 

tbat 1 in the absence ·of context, we.re unusual and highly 

memorab.le. ·Further, the optimal free recall of high imagery 

sentences was consistent with Paivio•s (1971) dual-codin~ 

theory. Th tis, th~se sentences generally contained 

concrete nouns that could be proces·sed by either verbal or 

imaginal processe~, and thus, were easier to learn an.d more 

likely to be remembered. 

With cued re.call, across both strict and lenient recall 
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criteria low imagery sentences wer¢ the least .frequently 

recallea. Recall improved with high imagery and low semantic 

relatedness s.entenc.es, and was optimal with high semantic• 

rela.tedness sentences~ As discussed above, the recall of Low 

imagery sentences c_an ·be explained by Paivio 's (1971) dual­

coding theory. Giv.en the superior recall of high semanti.c 

relatedn~s·s sentences, it is speculated that, when there is 

some degree of similarity between the two terms in a 

metaphor, this similarity can be employed to evoke the 

:missing noun when one noun is presented as a cue. 

Thus, this implies that when free recall is request~d, 

participants re.member those sentences that are Ul).\lsualr 

which in this instance was low semantic relatedness literary 

sentences. However, w.i th the provision of cues, the 

similarity of the terms in high semantic relatedness 

sentences .is used to tr.i9ger memory for the :missing noun. 

This .further demonstrat.es that the demands of the recall 

test will influence which sentence type is most frequently 

recalled. 

Serial Position E£fects 

When recall was examined for serial position .effects( 

this variable proved to be significant. With respect t:o fre.e 

recall, .evidence for primacy and recency effects was found 

'With a strict criterion, .and somewhat les·s robustly for a 

recency effect with a lenient criterion. Also, the poorer 

strict recall of items from the middle of the list was 
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affected by sex ar:id o.rienting condition such that females in 

the selna.ntic relatedness condition recalled more than males., 

This interaction was not anticipatedr and is not readily 

explainable. Further, with the ·lenient criterion, the 

advantage of the intentional c-ondition over· certain 

i ncidental conditions was evident.- for recall. of sentences 

fro:m the begi.Jming and middle of the list, but not f ·or the 

end of th.e lis.t.~ where orienting con<Ution did not affect 

recall performance. This implies that intent to learn is 

critical in the lenient free recall of items from the 

beginning and middle of the list, put recency effects will 

occur regardless ·of orienting .c-ondi tion. 

Also 1 while the young freely recalled more than the old 

in ·all list positions, with a lenient cr-i terion this 

difference incrE::!ased from the beginning to the end of the 

set. Exalnination of Figure 4 in~icates that there was a 

recency effect for the young pa;rt-icipants, and a primacy 

effect for the old adults. Thus, the young and old adults. 

were affected differently by list position effects. This is 

contrary to previ•ous research in this area. For instance, 

two eat:ly studies (Bromley, l.958; E.isdor.fer, Axelrod, & 

Wilkie, 1963) observed no age differences in serial position 

effects with free recall. I-n addition, Arenberg (1976) found 

that primacy and recency ef feet$, When j udg_ed in relation to 

the asymptotel were equivalent across age groups. Only the 

asymptote itsel·f was reduced in older aduits .as compared to 
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yo.unger adults. 

other studies have speci.ficaJ.,ly investigated t:he. 

recency effect in .free recall, as it is purpo:r;ted to be a 

measure of primary memory. The results have generally 

revealed no age d.1.ffe.renoes in recency (Craik, 1968 ,· 1971; 

Raymond, 1971.) , al though there is contr·adictory evidence 

indicating higher recall of recent items by young rather 

than old adults (Salthouse, 1980). Further, methodological 

inadequacies h&ve been identified in some of these studies. 

For example, as Raymond (1971) did not include a group. of 

young adults, the results do not substantiate true age 

effects~ 

Thus, the majority of previous research suggests that 

serial position eff¢cts do not vary with the age of the 

partfcipants . The lack of corroboration in the present 

investigation may be due to ·the m·ethcd of stitnulus 

presentationr as participants were free to rate the 

sentences in any order they wished, and could return to any 

items they missed. 

Lastly, partial free recall was not in£luenced by list 

position, probably because of the small number of instances 

involved. 

Covariates 

A few factors were entered ·as covariates :i.,nto the: 

recall analyses to deter:mine whether part of the variability 

in performance mignt be accounted for by other variables. 
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T'be re.sults -indicated that the mean ratings perfornied prior 

to recall did not affect memory perfonnance. ~nus, how a 

sentence was. rated did not predict its subsequent 

retrievability. Rather, as noted in another analysis, the 

prior categorizaton of the sentences into certain subgroups 

bad a great.er influence on recall p~rformance. 

Wl"ren the years of formal eduo.ation variable was entered 

as a covariate, it was significant solely for constructions 

by older adults in the· cued .recall task. This suggests that, 

for seniors, fon:nal eQUCation is directly related to the 

ability to produce novel nouns in the completion oi 

metaphoric sentences. This provides support for the role of 

individual dif:ferences in recall, and connotes that metapho.r 

comprehension and recall may be affe.cted by subject factors 

that are independent Qf task manipulations. 

This is consistent with the tetrahedral model of 

learning proposed by Jenkins (1.979), in which four factors 

are presumed to influence "learning. '.I'h~se factors are: (a) 

the learner's activity (e g., elaboration, rehearsal), (b) 

the nature of the materials to be learned (.e.g., modality, 

conceptual difficulty}, (c). the criterial task (e.-g ·. ; 

recall, recognitiqn), and (d) the characteristics of the 

l .earner ( e •. g. , skills, attitudes, knowledge•) , the factor of 

interest here. It is contended that a complete understanding 

of learning and memory requires experiments that are 

sen•si tive to the interaction .of all of these factors. 
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The score on the analogies test also served as a 

significant covar-iate :for both the young and old adults 

across several recall analyses. The correlations were 

signif_icant for both age groups, but high:er for the young 

than for the old adults. This implies that analogical 

ability is related to the reca1·1 of metaphoric .sentences. 

Tbi.s extends the position of Sternberg (1977) anct Sternberg 

and Nigro (1983) by arguing that analogical reasoning is 

also 1mportant in metaphor re.call. 
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CH.APTER 4 

EXPERIMENT 2 

The .second experiment was an extension of the first in 

that two tasks were designed to more directly e~amine the 

role of imagery ana. features in the comprehension and memory 

of metaphors ln young and ol~ adults. Half of the subjects 

in each age group were randomly assigned to one of two 

conditions in each o f the tasksi and all subjects 

·participated in both tasks. Task· l always preceded Task 2. 

Method 

Subjects 

Twenty young adults aged 20.-33 years (M = 26.35 years) 

and 20 old adu.l ts aged .60-77 years (M = 66·. 2 years) were 

recru,i_ted in a similar manne~ as in Experiment 1. 'rhey were 

each paid $10 for their p.articipation. Th.ere was an equal 

number o.f mp.l·es and females in each age group. Again, 

parti.cipants completed the same background questionnaire a::n:d· 

ana'logies test as· those in the first experiment. The mean 

age, number of years of education, and score on th~ 

analogies task is presented in Table 7 for each age g;roup, 

sex, context, and instruction condition. An analysis of 

variance to de.termine the effects o·t these four factors on 

the years of education variable indicated no significant 

main effects. or interactions. A simila·r analysis on the 

analogies score revealed no signiflcant main effects. 

However I the three-way in.te.raction between se,x, contextr and 
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inst.ructions wa,s sj_gnificant, F'(lr24) = 5.67.8 1 Q < .OS. T­

tests were conducted to determine tne nature of this 

inte·raction, but all c<::>roparisons between means were non­

significant. 

With -respect to· the health variables, parti.cip•ants 

rated their health on .a five- point scale from very poor (1) 

to very good (5) . When asked to rate their own heal-th in 

compar:ison to that of their peers, 90% of the young and 100% 

of the old rated it as good or better. In comparing their 

health with a perfect state 0£ health, 95% of the young and 

100% of the old rated it as good or better. Lastly, 25% ·of 

the young and 45% of the old indicated that they were 

currently ta.king one or more drugs. As in the: f i:rs·t 

experiment, the older adu·lts appeared to .be in very good 

health. 

'I'ask 1 

Materials. Of th:e 60 metaphoric sentences utilized in 

the first e:icperiment, a subsample of 20 were selected such 

that half had a high value on the semantic relatedness 

dimension, and half had a low value on this dimension. These 

values ~ere determined by the ratings of the lO young and 10 

old particlpants in the semantic relatedness orienti-ng 

condition of Experiment 14 The following procedure was 

employed to deter.mine s·en:tence selection. First, the l O 

highest rated and the 10 1:owest rated sentenc-es on semantic 

rel.atedness were selected. from each age group, Tho·se 
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sentences m-u,tual.ly agreed Upon ·by both young and old adults 

were .included in the seCOiJ.d e){perinrent. As additional 

sentences were still re9"'ll.i'.red, an equi vale.nt number o·f the 

highest and lowest rated sentences in each •age group was 

added to meet the required nUlllbe.r ef 10 sentences in each of 

the two categories. 

Context was manipulated between-subjects by presenting· 

the topic and vehicle te;:r:ms of the sentences in one of two 

ways: (a) as underlined terms in sentences (in context), or 

(b) as ·solated noun pairs (out of context). S$ject,s in 

each context conditi·on were required to perform two tasks, 

each one on half of the stimulus materials: (a) rate the 

similarity of the two terms (topie and Vehicle) on a 7_.point 

scale, and (b) list as many attributes or propertie·s shared 

by both terms as they could think of usih•g adjectives: to 

denote the properti•es (i .. e., fe.ature generation). The 

stimul.i were presented in booklets. 

Design. Participants were required to: (a) rate 10 

noun pai.rs for tbe similarity b_etween the two terms, and (b) 

ge.nerate co:n:unon attributes for another set of lb noun pairs. 

Across both tasks, the terxns were either pr¢s.ent0cd in 

context (sentences) or out of context (noun pairs). The 

order of these two tasks was counterbalanced so that the 

ratings preceded f.:eature g.eneration for half of the 

pa:r;ticipants, and followed feature generation fo.r the o.ther 

half of the P.articipants .• In a_ddition, the 20 noun pairs 
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were divided into two s ·etS. varying only in their 

presentation order. That is, those o ·noun pa.irs th.at were 

to be rated in set 1 were utilized in the attribute 

:generation task in set 2,. and vice vers.a for the ·10 

reroain1-ng noun pairs iin set L Th:us, Task 1 was a a ("age) by 

2 (context) by 2 (sex) by 2 ,(.set) by 2 (order) design. 

Procedure. Ha.lf of the participants in each age group 

were randomly assigned to one of the two context conditions. 

They were allowed 15 minutes to complete the feature 

generation task, and five minutes £or the ratings. Written 

incidental free recall w~ th~n tested. Participants were 

allotted 10 minutes to recall, from the previous two tasks, 

the 20 topic and vehicle noun pairs that were underlined in 

sentence context or that were presented as isolated pairs 

out of context. Tes.ting was conducted individually and in 

groups of up to five age: peers. Within an exp.er•imental 

session, all participants co.mpleted the rating and feature 

gen~ration tasks· in the same order 'With an id";mtical set of 

noun pairs; only the context of the noun pairs :varied 

,between participants. The analogies test was administered 

after the free recall task, and s.erved as a filler between 

Task 1 and Task 2. All testing and scoring was perfonne~ by 

a female experimenter. 

Task 2 

Materials. From the imageability ratings of the 10 

young and 10 old adults in Experiment lt twenty· sentences 
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we.re selected sllch that "half were .rated as high on 

imageability ano. half were rated as low on this dim•ension. 

The sentences were chosen so as not to ove.rlap with those in 

Task i. The same procedure as in Task i wa:s employed to 

s~lect the 20 sentences. 'l'he sent-e:nces. were recorded in a 

random order on a tape ca:.sset-te by a .male speaker., and 

audi.torily· presented with a tape recorder·. Each sentence was 

sp:oke11 twic·e separated by 3 secon~ls, with a 5 se:cond inter­

senten.ce interval (e~g., V?rbrugge & Mccarrell, 19.77). There 

wer:e. two orienting conditions requiring subjects to ¢ither: 

(q) listen to the sentences to remember as much about them 

as possible for a subsequent recall test, or (b) f.orm. an 

interacting mental im•ag·e of the nouns in each sentence to 

aid memory in a ·recall test (e.g., Riechmann, 1975 1· cited in 

R · echmann & Coste, 1980) . SUbj ects in each .condition heard 

fo:ur high imagery ·practise sentences 1 and were informed that 

their subsequent ·memory for these sentences would not be 

tested. 

Design". Participants listened to a list o·f 20 

metaphoric sentences (10 high imagery and 10 low imagery, 

presented in a random order) with either standard 

instructions to remember the sentences, or imagery 

instructions to facilitate recall. Free recall, cued recall 

{with topics and veh.icles as. cues), and recognition of the 

sentences were tested. Thus, this s.econd task was a 2 (age) 

by 2 (sex) by 2 (instructions) by 2 (sentence type) by 2 
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{cue type) by 3 (recall) design with repeated measures on 

tbe .final thre._e fa·ctors. 

Procedure. Participants were randomly assigned to one 

of the two orienting conditions and tested in small gToups 

of young and old age peers In the imagary condition, 

participants were instructed to picture- the two nouns in 

each ·s ·enten:ce acting together in ·one image:, rather than as 

se.par·ate images~ To illustrate this distinction, four 

metaphoric sentences were verbally presented by the 

experimenter with both separate and .interacting imaginal 

desar-iptions. The subjects were then informed that they 

should listen to the four practise sentences ·on the tape 

recorder to try to form an image for the two nouns in each 

sentence. The participants in the condition without imagery 

instructions were inst·ruoted to 1 isten to the 'four sentences 

on the tape ·recorder to become acquainted with tbe speaker's 

voice, and the pace of sentence presentation. Subjects in 

both conditions were aware that 20 sentences would be 

pres·ented, and that retention would subsequently be 

examined. After s~ntence 'presentation, free recall was 

tested, followed by cued recall. and a recognition test 

identical to the procedure employed in Experiment l. The 20 

stimulus sentences were presented in ~artdom orders across 

the three -retent.ion tests. ·Re.call was written, and .. subjects 

were not allowed to view previous rec.alls a.cross. the memory 

tests. Ten minutes was allotted f-or each 0£ the free and 
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oued re·call conditions. In the cued recall ·test, half of the 

se1;1te.nces were cued wt.th topics and half with vehicles. The 

recognition test comprised 40. sentences (20 previous 

sentences and 2.0 distractors) and did not have a time limit. 

All testing and scoring was oonducted by a female 

experimenter. 

Results 

Task 1 

Semantic Relatedness Ratings 

The mean si._milari ty ratings for each noun· pair were 

calculated and then averaged across pairs to yield an 

over al 1 mean rating. A repeated measur.es Ali/OVA was conducted 

to determine whether the mean ratings for the 1-0 high 

semantic relatedness pairs and the 10 low semantic 

relatedness pairs were influenced by the particular .set of 

pa·irs rated (set), the order of the rating and ·teature 

generatio.n tasks (order) , the _pre·sentation of the noun pairs 

in and out of sentence c·ontext (context), age, o·r sex . A 2 

(age) by 2 (sex) by 2 (.context) by 2 (set) by 2 (order) _by 2 

(pair type) AN.OVA, with repeated measures on the final 

factor, was conducted on the mean ratings. There was a 

significant main effect of pair: type, F(l,8) = '477.67, p < 

. 05, suggesting that higher ratings were o·btained for the 

high semantic relatedness pairs (M = 5.86) than for the lo.w 

semantic relatedn~ss pairs (.M = 2 - 98) • This provides. 

validation for the categorization of the pairs into high and 
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low subgroups. There were no other significant main effects, 

or significant interactions. 

Tri 0 1rder to examine the reliability o'f the r .atings, 

they were compared with the semantic relatedness (SRL) 

ratings produced by p~rticipants in the fi~st experiment. T­

tests were calculated for ·each noun pair based on the mean 

ratL~gs of age ~eers across the two e:xperiments. With 

respect to the young, when a significance level of p_ ·<- .os 

was employed, 25% of the pairs (5/20} were not rated 

similarly across the t:wo experim•ents; three of these were 

low semantic relatednes_s pairs, and two were high semantic 

relatedness pairs. For the older group, 15% of the pairs 

(3/20) were rated differently across the t:wo studies at a 

criterion level of 11 < .OS-; two were low semantic 

relatedness pai-rs, and one was a _ high semantic relatedness 

pair. ~ere was only one pair that was rated differently 

across the studies by both age groups, and it was a low 

semantic relatedness pair. These results indicate that the: 

reliability of the noun ·pair ratings across the two studies 

was fairly high, and. better for the old than th~ young 

adul.ts _. F:urther, differences. in similarity ratings were more 

likely for low semantic relatedness pairs than for high 

semantic relatedne:ss noun pairs. 

It was speculated that the variability in the noun pair 

ratings would decrease from the fir.st to s .econd experiments, 

as those pairs -included in the second study w:ere 
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speci ically seLected from the extremes of the seniantic 

relatedness scale in Experiment l~ Variability was examined 

by pair type (i.e., high versus low semantic related.nes.s) 

for each a9e ·group separately . Simple:. inspection of the 

variancas indicated that, with high semantic relatedness 

pairs, variability decreased across the two experiments for 

both age groups ( from 2. 2· 7 to l . 17 for the young, and from 

2.40 to l 31 for the old). When low semantic relatedness 

pa.irs were investigated, the variability of the old 

participants' ratings decreased (from 3. 47 to 2. 83), whil-e 

those of the young i.ncrea sed (from l. 4 5 to 2 . l 8) ... In 

summary, yariaJ>ility in the ratings appears to have 

decreased across experiments with the exception of: one age 

group for one pair ~yp·e- young adult~ given low semantic 

relatedness noun pairs. This suggests that, for the young 

adultsr the similarity ratings for the low semantic 

relatedness noun pairs were not as extreme as they were for 

the young ?tdul ts in Expe·riment J.. It further confirms the 

noun pairs in Experiment 2 as e~emplars of high and iow 

semantic relatedness pairs when ·rated by the· old adults, and 

for the high semantic relatedness pairs with young ad,ults. 

In summary, the mean similarity ratings were ·not 

affected by age, context, sex, order, or set factors. In 

addition, there was evidence for the r ·el;iability and 

validity of the ratings-. With respect to the former, 

~pproximately 80% of the 2b noun pajrs were rated similarly 
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across tl;l.e two experiments by the two age groups . With 

respec to v.alidity, variability in the ratings decreased 

across the two experiments, with the exception of the rating 

of _low se:mantj_c relatedness pairs by young adults. This 

decreased variability is to be expected, as the noun pairs 

selected from the rati-ngs of E)q?erime.nt 1 we:r:e: tho_se at the 

extreme en_ds ot the semantic relatedness s ·cale. Further, the 

higher ratings obtained for the high semanttc relatedness 

pairs as COillPared to the low semantic relatedness noun pairs 

attests to the validity of categorization by these two pair 

typ.es -. 

Feature Generation Analyses 

Features~ Individual Data 

The mean number of features produced for each word pair 

was calculated and then averaged across word pairs to yield 

an overall feature generation mean. A repeated measures 

analysis of varian_ce: on this variable, examined by pair 

type, to test the effects of age (2), sex (2), context (2), 

set (2), and order (2) indicated a significant main effect 

o:E age, F(l.,8) = 6 . 66, p < .05; the young produced more 

features (H = 3. 69) than the ol-d (M = 2. 61) . There was :also 

a significant effect of the order of task completion, F{l,8) 

= 8.25, Q ~ .05. More features were generated when rating 

preceded the feature generation (M = 3.64) than when the 

order was re-versed (M = 2. "6·6). Further, pair type was 

significant, F(l,8) = ro1 . 11, J2. < .os_~ indioat-ing that more 
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~eat~res were generated with high semantic relatedness noun 

pairs {!':1 = 3. 7 5.} than w-i th low semantic relatedness pairs (M 

= 2,56). The main effects of sex, context, and set were not 

significant. However, the four-way interaction between age, 

context, set, and pair type achieved significance, F(l,8) = 

l6.t'i4,. n < ~05, as did the interaction betwe·en context, sex, 

order, and pair ·type, F(l,8) == 5.40, Q: < .05. As it wa.s 

believed that the small cell si~e with these interactions 

rendered them of little practical significance, they w~re 

not examined further. There were no other interact-ions 

achieving signj.fican¢e. 

synonyms and Errors! Individual Data 

An examination of the .f'eatures generate.d by· each 

partlci~ant indicated that some of the. words produced did 

not express novel adjectives~ but were similar ways of 

stating an identical meaning. us'ing a dictionary, a separate 

category was created for those words that expres.sed a true 

synonym of other words generated. The mean number of these 

synonyms produced was examined in a 2 (age) by 2 (sex) by 2 

(oontext) by 2 (order) by 2 (s·et) by 2 (pair type) analysis 

of variance with repeated measures on the last factor. There 

we e no Eii'gnific.ant main effects, but one significant 

interac.tion between age and the order of task completion, 

F(l,8) = 6 .. d4, Jl < .05. T-tests indicated t:i.o difference in 

the number of synonyms genera.ted by .either age group, 

regardless of the order of task completion. Simple 



l27 

'nspectlon ·of the means s ggests ·that for the young, more 

synonyms we1.-e J>ro.duc ~d when rating followed the generatioh 

ask (Ms= .. 10 and .0'4 for the. two orders), while the old 

produced more synonyms when rating preceded the feature 

generation task (Ms = ~ 10: and • 03 for the two orders). 

A category or errors was also examined .. This variable 

referred to the production of inappropr-iate features not 

common to both members of the word pair presented .• For 

e ample, one participant wrote the features tap.e, bo.ok, and 

paper for the word pair history and sponge. Another 

individual wrote the word appetite as a featur:e commo·n t0. a 

tabie and a four-legged animal. ·There were very few 

instances of this category, as words had to be obviously 

incorrect to be scored as errors. A repeated measur.es 

analysis ot' varian.G~ on this variable with age (2), sex. (2.), 

context (2), set (2}, order (2'), and :(?air type (2) ·a ·s . 

factors indicated a significant main etfect of age, F(l,8) ~ 

7.04 1 :g_ < .05; the old (M = .18) produced more errors than 

the· young (M = .02). There was also a significant 

interaction between age, eontext, and set, F (1, ·a) = a .14, g 

< • 05. T-t.ests indicated that more err·ors were produc·ea in 

set 2 (M = .12) than in set 1 (:M = . 00) f .or old adults given 

a noun pair context. All other main effects and interactions 

f-ailed to attain •significance. 
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Features: Group Responses 

Total number of d ff~rent responses. The f~atu~es 

produced f or each presented word pair were analyzed as a 

.group far the young and .old p.artic-ipants responding to each 

question. For each 0£ the 40 pairs (20 in sentence context, 

and 20 in word pair c-ontert), five young adul.ts and five 

older persons had the opportunity to produce features; 

parti~ipants did not always produce features for every noun 

pair they were presented. 

The first variable eJi::am.ihed ~a·s the number of different 

£eatures provided by each age group. Th.at. is; f .cr each word 

pair~ the number of different responses produced by the five 

yo.ung participants was contrasted with the number of such 

re·sponses produced by the five old persons. A t .-test 

calculat~d for this age effect across w.ord pairs was 

significant, t(38) = 2.89,, Q. < .05. The y .oung as a group 

produced a greater variety c1f responses (M = 15. 6_5-) than the 

older a .dults (M = 11. 0.3). A t-test. calculated to determine 

the effect of context failed to attain ·signifi.cance-

Mean correct responses. Another variable examined for 

eaoh pair was the mean number of correct responses produced 

{-i-e., features and synonyms) by each age group. A 

significant effect of this variable across all pairs was 

obtained, k(38) = 3.26, ~ < .os. Again, the young produced 

n10.re correct responses (M = 4. 02) than the old (M = 2·. 83) • 

When context was examined across word pair•s and age gr.oups, 
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at-test i.ndicated no difference in the mean number of 

corr:ect .responses produced given noun pairs presente.d i:n and 

out of sentenc~ c ontext. 

Percet1tage of responses! Most :freguen:t and two largest 

·categories. In previous research, Johnson and Malgady ( 19:79) 

h ave measured response saliency by examining the percentage 

of responses accounted :fo,r by the five most frequent 

response categories. In their research with young adults, 

this variable was correlated with other 10e.asu:r::es of we.rd 

associ ation and meta·phor interpretation. They found that, as 

predicted by semantic feature theory, all of the variables 

were significantly interrelated. In this study, the limited 

number of participants and :word pairs :rnad.e it possible to 

investigate ·only the lnost £reguent response category, ai:;id 

the two largest response categories. 

With :respect to the former, ·the most frequently 

produced adjective for each word pair was recorded for the 

young and old participants separately. ·Each was: examined in 

both age .groups to probe for age effects ln the f .reguency of 

its production. As pe~centages were peing employed in the 

fol lowing analyses, Jt was deemed necessary to first equate 

the age gro_ups for the number of responses produced. Several 

word pairs were cti•scarded because t .-tests .on the mean number 

of correct responses produced for each pair ind-icated a 

signifi.cant eff.ect of age; twenty-six word pairs (out of a 

pos$ible. 40 pairs given two context .conditions) remained. 
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The most common re·sponse produced by the young adults 

for each of the 26 word pairs, 'expressed as a percentage of 

the total.. res.pons.es, was examined for each age group. These 

percentages were averaged across the word pairs to yield the 

overall mean percentage of responses ac.counted for by tn.e 

most common rssponse. When at-test was employed to. compare 

the mean percentages of the young adults• response across 

both age groups, a significant effect was obtainedr t(-:38) = 

2 ♦ 76, Q < .05 revealing that the young produced the response 

proportionately more often (M ;::: 16 . 46%) than the old CM = 

9 ♦ 92%) . ,An identical analysis was conducted for th~ most 

common response produced by the older adults f .or each word 

pair, agail:i examined for each age group. At-test on th.e 

mean percentages across the noun pairs achieved 

significance, ,t(38) ·= 2.26, B < ~05. The percentage of 

responses accounted f .or by the largest category was greater 

xor the old ,(M = 15. 41%) than for the yo:ung (M = 9. 77%). 

This suqgests that: (a.) the largest response category for 

each age gr.cup ac.counted for only approximately 16% of the 

total number of responses, and (b) the most common response 

tended to be different for ·the two age groups when av.eraged 

across the •2 6 word pairs. 

Also examined was th_e perc·entage of resp·onses accounted 

for by the two largest categories .in contbination~ Utilizing 

at-test, these categories were examined for the young( and 

then compared with the frequency of their occurrence for the 
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old across the 26 pairs~ The difference was si_gnificant, 

t(38} = 4.l5, ~ < .05, indicating that the percentage of 

responses accounted for by the two largest categories for 

the young vas greater for them (M = 27 89%) than when 

considered for the ·old CM = 15. 06.%) • This indicated that the 

two most common responses for the young adult$ were not as 

frequent for the old adults. 

When the two largest. categories were examined with 

respect to the older adults, and then compared with their 

frequency of response in the young, a significant finding 

.emer.ged, t ( 3 8) = .4 . 50, Q. ~ • 0 5 suggesting that th~ 

perce~tage of responses accounted far by the two largest 

·ca·tegories provided by the old was greater for them (~. ;:: 

27.51%) than for the young (11 = 14.5~%). 

These analyses provide some suggestive evidence that, 

given a set of word pairs, the salient features produced by 

young and old adults are not identicai.-

ln SUln.marizing the results o.f the feature generation 

task, analyses or the individual data indicated that= (a) 

more features were produced for high semantic relatedness 

pairs than for low semantic relatedness noun pairs·,. (b) more 

features were generated when rating preceded feature 

generation than when th~ task order was reversedr and (c) 

the young listed more f~atures than older .aduits. With 

respect to synonyms, the age by order interaction rev~aled 

that the yow:ig produced more synonyms t'Jhen generation 



132-

pre.ceded the rating task, while the old provided more 

synonyms when the order was reversed. ln a.dd.ition:t the old 

committ~d a greater number of errors than. the young 

participants, and more for .set. 2 than for set l given a noun 

pair conteXt: . 

The group analyses demonstrated that the young produced 

more correc respo.nses, and a greater variety of features, 

than the old. participants. The effect of context was not 

signi•ficant in either of these a nalys.es-. Further, the· most 

fre.quent, and two largest r .esponse categori.es ~ccounted for 

16% and 21· •. 70% of the total number of responses·1 

respectively. Lastly, the most comll\on features produced by 

the young and old adult~ were not analogous. 

Correlations Between Ratings and Features Generated 

The semantic feature theory asserts that the degree of 

similarity between two words is a fUllction of the number of 

features that they share~ '.l'h~s, it predicts that the rated 

similarity of noun pairs should correlate positively with 

the number o·f properties (features) ·the words have in col)lillon 

(e . g. t Johnson &. Malgady ,· 1979) • In ·order. to examine this 

relations~ip, the data were recoded with word pair as a 

between-subjects variable~ Pears.on product-moment 

correlations between the ratings and featurg-s a.cro_ss the 20 

pairs were computed for each age group . The resulting 

coe·tficients were _positive and highly signi-f.icant tor the 

youn.g (r == • 52) and old (r t= • s2·)' groups considered 
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separaJ::iely and simul tan·eously (r = ·• 43) . When the 

co-rrela ions between rati·ngs and features were examined by 

pair type, the coefficients for the high and low s .emantio 

:t:.i:!.1atedness sentences were not significant. This provides 

some support for the tenets of semantic f ·eat:ure theory, and 

repl · cates the h-ighly significant corr.elation between 

interword similarity and n1,1mber o.f common pr°:pertie.s (r -

~43) found for young adults in previ•ous r:es¢a):ch (Johnson & 

Malgady, 1979) • 

Free Recall 

The free recall task was scored in the same manner as 

the free recall in Experiment 1. strict , lenient., and 

:Partial recall of. the nouns. was examined. The mean number of 

noun pairs recalied for each age group in each contex:t 

conAition given a strict and a lenient criterion is 

pr.esented in Table a . 

A 2 (age) by 2 (sex) by 2 (context} by 2 (set) by 2 

(ord~r) by 2 (pair type) rep.eated measures analysis .of 

variance was conducted on the strict free recall of the high 

semantic relatedness and low semantic relateqness noun 

pairs. There was a signifiant main effect of age, F(l,8) -

10.82, .£ < . 05r connoting that the young (M = 8.35) recalled 

more pairs than the old (.M = 5.10). There were no other 

significant. ma'in .effects. However-, there was one significant 

interaction between context1 set, and sex, F(1,8 ) = 6.93, ~ 

< .05. T-te-sts indieated that str:ict free recall was better 
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for set 2 (M = 8 ·. 75) than for set l (M = 4 .50) for females 

given noun pairs in a sentence context~ 

When leni_e.nt :r;ecaJl -was e¥:amined in a sim.i.l~r analys,is, 

the main effect of ord~r was Gignifioantr F(l,8) = 9.45, g < 

. 05" :Ln addition to the age effect, F (1, 8) = ·33. 41, .Q < • 05. 

Reo·a1l was better when feature generation ·preceded the 

rating task (M = 10.35) than When the order was reversed (M 

= 7. 80) ,, and again, the yo·ung recalled more (M = 1·.1. .. 45) than 

the old (M. = 6. 70'} . The a_ge: hy order interaction also 

attained significance, F { 1, 8) = 12·. 72, .Q < . o.s (see Figure 

5). The old performed equivaLently across both orders (Ms= 

6 .. ·to) . However, tne young rec.alled more when the fea.tur.e 

generation task preceded the rating (M = 14.00) than in the 

reverse order (M ,=. 8.90). This int~rac:tion indicates that 

lenient recall of the young was influenced by the order of 

the tasks, while that of the old was not~ 

There: was another interaction to attain significance, 

that between context and set, F(l,8) = s.s·s, p_ < .os. T­

tests, ho--wecver r. inciicated that the_re was no diff.erertce in 

the recall .o.'f noun pairs' given set 1 or set 2 with a 

sentence or n oun pair context*. Examination of the: means 

suggests that noun pairs in set: l were recalled better with 

a noun pair context (M = 10.8) than with a sentenc:::e context 

(M == 7. 8) . Those in set -2 did not d 'iff'.er gi"l7en a sentence (M 

= 9~5) or noun pair (M = 8.2) oontext~ Lastly, tl;le fou_r-~~y 

interaction· between age, set, ord.er, and sex -was 
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s i.gni f icant, E ( 1, 8 ) := 1 o . 4 9 , l2 < • 05 . However, it was 

believed to be nonlnte.rpretable, and not inves:tigated 

further. 

Partial recall was als.o investigated for the effects of 

age t2) , ~ex (2), ~ontext (2), set (2), order (2), and pair 

type (2) in a similar repeated m·easures analysis of. 

va.riance. The age effect was significant, F(l,B) = 10.92, Q 

< . 05; the old (M =l 1 • 00) had m,ore par:tial re.calls than the 

young (M = .15). The effect of set was also signifio~nt, 

F(l. 1 8) = 5.73 1 .2 < .05. That is, there wa~ greater partial 

recall with the second set (M = .• 85) ·than with the first set 

(M = . 30). In a ·ddition, an age by set intera·c:tion obtained 

significance, .F ( 1, 8) = 6". 87, :Q. < • ·os. se·t was not a factor 

in the p~rtial recalL of the young (Ms= .20, .10 for sets 1 

and 2 t respectively) ; for the old, partial recall was better 

w.1.th set 2 (M = 1.60) than w.ith set. 1 (M = .40). This 

indicates that the partial recall of old adults was affected 

by the particular sat of noun pairs presented, but not for 

the recall of young adults. 

Further, there was a significant interaction between 

sex and pair type, F ( l 18) = 10. 71, n < . 05. Hpwever•, t-tests 

indicated that partial recall of high ani::I lbw s ·etnantic 

relatedness pairs did not differ for mal_es or females .• 

Inspection of the :means suggests that mal.es (M = . 40) 

partially recalled more than females (M = .15) with high 

seinan.tic relatedness pairs . With low semant.ic relatedness 
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noun pairs, females (M = .40) recalled mo~e than males (M = 

.20}. several three-way and four-way interactions with pair 

type were significant, but the small number of partial 

reca l.s renders the invest· _gation of these interactions 

impractical. 

·rn summary I young adults recalled more noun pairs than 

old adults with both strict and lenient free recall 

criteria. Only with partial recall did the old pe_rform 

better than the young participants. There was one 

significant interaction between context, set, and sex for 

the strict criterion, indicating that recall was better for 

females given set 2 rather than s .et 1 witl;l a sentence 

context~ When a ·1enie:t;1t criterion was employed, the main 

effect of order revealed that recall was higher when f .eature 

generation prec.eded the rating task than when the order· was 

reversed. Further, the age by order interaction demonstrated 

that or.der was not a factor in the recall of the old, but 

was. for the young; the lenient recall o~ the young 

partic.ipants was better when the generation task pre.ceded 

sind,.lari ty rat.ings. In addition, the interaction between 

context an.4 .set suggested that lenient recall of set l pairs 

was better with a noun pair than· a sentence context. In 

contrast, the re.call of set 2 pairs did not differ by 

context . 

Lastly, when partial recall was investigated, .~ecall 

was better with set 2 than wlth .set l.. The age by set 
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interaction connoted that partial recall was equivalent 

aGross the sets for young adults. Ftowever, with ol'd ad.ults, 

re.call of set 2 was better than that of set 1 . '.!'here ·was 

also a significant relationship between ·sex and pair t _¥Pe 

such th.at males partially recalled more than femal·es with 

high semantic relateaness pairs 1 while the opposite was 

apparent with low semantic re"iatedness pairs. 

Ratings and Recall 

In order to examine whether the:re was a relationship 

be.tween the simila:r:ity ;ratinqs p.rovided and subsequent free 

re.call, the overall mean rating was entered a.s a covariate 

into all recall analyses. That i s, the effects of age (2), 

sex (2), context (2), set (2), and order (2) were 

investigated in three separate analyses of variance on 

strict free recall, lenient free recall, and partial recall. 

However, the covariate was not significant for any of the 

recall measures. The covariate did change th~ pattern of 

results previously obtained for lenien·t and _partial free 

recall, but not for the strict criterion. That "is.,. with 

lenient free recall, the int~raction between context and set 

was no longer slgnifioant. Further, there was no m~in effect 

of set in partial free recal.l. 

The mean rating covariate was examined by pair type to 

yield mean ratings for h.1.gb and low semanti.o relatedness 

pairs separately. These were both used as covariates in 

three additional xepeated measures analyses testing the 
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effects of :age, sex, context, set~ and order. ·on. the strict 

free recall, 1·enient free recall, and partial. reoall of th·e 

high and low semantic ·relatedness pair types. The effect of 

the covariates was not significant in any of these analyses. 

However I the covaria.tes. altered the results previously 

ob.s.erved with lenient free recall. There was no effect o.f 

order, and the interaction between context and set failed to 

attain significance~ The strict and part.ial fr~e. recall 

analyses did not change with the addition of the covariates~ 

These findings indicate that the ef.fect 0£ the 

similarity ratings as covariates was not significant, and 

that the pattern of previously obtained ANOVA results 

remained essent1ally unchanged. That is, the ~ain effeqt of 

age, and the interactions of age· with set and order were 

stiil significant. 

Feature Generation and Recall 

The mean number of features produced was also examined 

as a separate covariate. Again, three analyses of variance 

were conducted for the three types of fre·e recall; the five 

b.etween-subj ects factors were identical to ·those above, and 

the mean number of features produced served as the· 

covariate. How~ver, it was not a significant variable in any 

of the recall analyses. It did change the pattern of results 

previously obtained with lenient and partial free recall, 

but not with strict f.ree recall. That is, the three-way 

interaction between age, set, and. sex achieved significance 
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•with a lenient criterion, ;E(l,7.j;::: 5.75., 12 < .05. Simple 

inspection -of the means indica.ted no difference in the 

.lenient recall of se.t 2 noun pairs by the two s ·exes within 

each age grau,p (Ms = 11. 4 ,. -il .~ 8 for young males. and females 1 

respectively: Ms= 640 1 6.2 for old males and females, 

respectively). W_ith respect to set 1, ·for young adults, more 

no.un pairs were. leniently recalled by male:s (M = 13. 4) than 

by females {M = 9 . 2). The reverse wa·s apparent for the old 

adults, as £emales (M = 7 .8) recalled more noun pairs than. 

males (M - 6.B) .. With partial recall-, there was no effect of 

set, and the .1.nteraction betlvee.n age and set was no longer 

significant. 

The features ge~erated were also analyzed by pair 

typer and examip:ed as covariates for the three types of fre.e 

:recall with high and low semantic relatedness pairs. The 

covariates were not significant :for the three repeated 

m·easures ANOVAs conducted. Howeverr the covariates did 

change the. pattern of previously observ.ed effects with 

s rict and .lenient free recall, b:ut not for pa_;rtial re·call .. 

Specifically, the :main effect of age and the interaction 

between context, setr and sex were no longer sighif-icant for 

strict free recall- With a lenient criterion( there was .no 

age effect, no interaction between age, order , set, and sex, 

and only a marginally significant interaction between 

context and set, F(l,6) = s.s2·, .Q = .-057 .· Further, there was 

a significant interaction between age., set, and sex, F(l,6) 
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= 7. T1, l2. < • 05, that rese_mble.d the pattern of eff.ects 

report~d fo,r the sa.n1e interaction in the preceding 

·paragraph. Lastly, the interaction between context,- set·, and 

sex was also si9nif icant for lenient free recall, ,E( 1 ., 6) = 

7.39, p < .05~ 

Thus, it can be concl-uded. from tl;lese analys·es that, 

although the feature production task was not a signi.ficant 

covariate, it ·altered the pattern of results previously 

described in analyses of variance~ O.f. particu.lar interest is 

the absence of an age effect obtained here with strict ·an,d 

lenient free recall. The insignificance observed for some of 

the other effects was regarded as 1e·ss central to the main 

hypotheses under investigation. Previous results that 

remained significant in this analysis of covariance were the 

main effect of order, and its interaction with age in. 

lenient free recall_, and the main effect of age in partial 

recall. 

covariates 

Years of Education 

·The years of education oompleted by each participant 

w_as entered as a covariate into several redall analyses 

testing the effects of age, sex, ·set, context, an.d order. 

There was no signif_icant effect of the covariate for 

analyses of strict, lenient, and partial ·free recall-, or for 

these analyses examineq by pair type. llowever, the 

covariance adjustment changed the nature of the results 
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obta1ned in each analysis. Witl;l: strict free re.call~ the 

interacti-On between context, set, and sex was only 

marginally significant,, F(l,7) = 5 . 14, n = .058. When 

analyzed by pair type, this three-way interact-ion became 

n_onsignificant, and the interac ..... ion between age and task 

order achieved signi:f.icance, F(1,7) = 6· •. 43 1 Q < .05. Lenient 

recall examined by pair type indicated that t h e lnteraction 

between context and set was no longer signifioant. With 

respect to partial free recall, set was nQ longer 

significant, and the inte:raction between age and set was 

onl_y marginally significant, F(l.,7) = 5.42, 12. = .053. 

These results indicate that years of educat ion was not 

a significant ·covaria:te, in the reca·11 analyses. Al thoug,h it 

produced mino·r changes in the findings of. previous analyses 

a f variance, the main. e:f feats of ag.e and order, and the 

interaction between t.hese two variables, remained 

significant. 

Analogies 

The score on the analogies task was also entered as a 

covariate in the recall analyses. It ·was found to be 

significant :for strict free recall ln a ·2 (age) by 2 (sex) 

by 2 ,(context) by ·2 (set) by 2· (order) analysis, of variance, 

F(l,7) ~ 5.77, R < . 05. It was also significant for a 

similar analysis of lenient fr:ee recall, F (1,7) = 6~54, Q < 

.05. However, analogies was not a significant covariate for 

partial fre.e recall, or for any of these dependent variables 
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when investigated by pair type 'in repeated measures 

analyses. 

Further, these covariance analyses altered the pa·ttern 

of r esults previously obtained. for each recall variable. 

Wit·h resp.ect to strict free r.eca l alone and by pair typ·e, 

the· three-way inte:ra:ction between context, set~ and sex was 

no lo:nger significant. The lenient free reca.11 analysis 

indicated that the interaction betwee_h context and set was 

nonsignifidant, and, when examined by pair type, there was 

no ntain effect of order. Lastly, part~al r~call alone and by 

pair type revealed a nonsignifioant effect o.f set. The age 

by set interaction was only marginally significant, ~(1,7) = 

5.47, R = .052, and became nonsignificant when analyzed by 

pair type. 

The.se results scrggest that analogical reasoning, as 

measured with the present analogies test, was related to the 

strict and lenie.ht free recall .o.f 'the noun pairs. Further, 

the pattern of resul·ts previously obtained in analyses of 

variance was not dramatically changed, as the main effects 

of age, and the interaction between age and ta·s~ o_rder_, 

re.mained s i gnificant. Lastly, the correl,.ation bet:ween th~ 

analogies score, and strict and lenient free· recall was .34 

and .24, respectively, significant only for the former. When 

examined by age group, the correlations for strict and 

l e nient free recall with analogies were higher for the old 

than for the young, but were not significant. 
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Recall Analyses 
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The free and cued recall tasks were scored in an 

identical manner to the first exper_irnent. The mean number of 

sen~ences recalled across the. three levels of recall for the 

two age groups and instruction condltions is displayed in 

Table 9. 

Free: Re.oall I Cued Recail. and Recogn;i tion 

The effects of age, sex , and instructions on strict 

.free recall t cued recall, and recogni tio_n were examined "in 

an ANOV.A with repeated measures on the recall variable. A 

significant main effect of age emerged, F(l,32_) = 30.48, ll, ~ 

. OS~ the _young; (M -= 13 .• -38) recalled more than the old (M = 

9.68). Recall across the three levels was also signi£icant, 

f (2, 3 J.) = 524. 9·0, :g_ < • 05. T-tests indicated that rec·a.11 

improved significantly for free recall {M = 4.68), cued 

recall (!1 = 10.4), and recognition (M = 19.53) tasks. An age 

by recall interaction attained significance; ~{2,)1) = 

16 . 63, I2. < . 05 (see Figure 6) • As reve·aled by t-tests, the 

young recalled more sentences than the old across all three 

Levels of recall , However, the difference in recall between 

the two age groups was least with re·cognition, more for free 

recall, and ~as the: greatest for cued recall . The main 

eJ'fects of sex and instructions were not significant., and 

there were no o·ther significant interactions. An .1.dentical 

analysis c0nducted with the leni ent recall criterion 
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Eroportional Recall Gain 
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as in the first experiment, proportional gains in 

recall from fre.e to cued, and from cued to reoogni tion tes·ts 

were examined for potential age di.fferences ~ An ANOVA with 

repeated measures 01;1 these two l .evels of the '•'gain" yar-iable 

was conducted to test the effects of age, sex, and 

instructions with each .sco_ring criterion~ There was a 

sign.1.ficant .Ilia.in effect of age,. F(1,J1) = 20.2·1 1 p_. < •. 05, 

F(l.,31) = 27.56, 12 < ~05, for the stri_q.t and l .enient 

criteria, respectively . ~here was greater proportional 

improvement in performance across the three .re·call tasks fo-r 

the old (M = J.4l) than for the young (M = 2.03) with a 

strict criterion and. a lenient criterion (Ms= 2.35, 1.62 

for old and young adults, respectively). There were no other 

significant main effects or interactions with a strict 

criterion. However·r the gain variable was significant for 

the lenient criterion, F(1,31) = 5.21, Q < .05; there was 

more proportio,nal improvement from free to· cue_d recall (M -

2.18} than from cued recall to recognition (M = 1.76). This 

was the only other effect to obt~in signifi:cance with th~ 

lenient criterion. 

In summary, these analysas suggest that the ol.d 

improved proportionally more than the young a .c.:r:o·ss the three 

recaLl tasks with both sco1ting criteria. Further, the 

proportional ga.in variable was significant w-i th a l:enient 
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I'.!ecall criterion, revealing that recall performance :i..lnproved 

proportionally more from .fr~e to cued recall than from cued 

.re·call to r:ecagni tion. 

-Cued Recall: Topic and Vehicl~e Cue~ 

The mean n~er of sentences recalled with topic and 

vehicle cues is pr~sented in Table 10 for both age groups 

and instruction conditions.~ A .2 (age) by 2 (sex) by 2 

{instruct.tons) by 2 (cue type) ANOVA with repeated measures 

on the final factor was performed utilizing a strict recall 

criterion,. A siqni.ficant main effect for age was ·evident, 

E(l,3Z} = 34 . 8 .8, Q « ~OS. The young (M = 6.8'3) recalled more 

than the old (H = 3.58). In addition, there was a 

significant effect. of c:ue type, F(l.,32} = 33.12, 12 < .. 05, 

demonstr:ating that recall was better with vehicl.e cues {M = 

6. 1) than with topic cues (M -= 4 .• 3) • Repeating the analysis 

with a lenient recall criterion obtained a similar ag.e 

effect, F(l,32) = 32~88, ~ < .05, but no effect of cue type. 

Th.ere were no other signi.ficant main effects or interactions 

in th~·se analys_esa 

cued Recall: omissions, Intrusionsz and construotions 

The mean nu:mber of omissions, intrusions, and 

constructions for eaoh age group and instruction conqition 

is presented il)_ Table 11. A repeated measures MANOVA was 

performed on these three variables by cue type to examine 

the effects of age., ·s ·ex, an.d instruct.ions. As .in t.he 

previous analysis of cued recall, the age effect was 
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significan.t. In a,ddi tionr the :main effect of th.e reca.11 

variab,le achieved significancer F(2,3) = 64 . . 37, Q < .05. T­

tests revealed that the:t:·Ei were more omissions (M = 5 . s·s) 

than con$tructions {M = 1. 43) , and a greater nwnher- of 

c onstructions than intrusions (.M = .. 2'.l) in the cued recall 

task. There we.re no· other significant main effects. A 

significant interaction between age and recall vartable 

e....1tterged, F(2,31) = 12.so~ _2 < .• o·s. '!'-tests demonstrated that 

there ~ere more omissions ~or old adults (M = 8.35) than for 

young a:dul ts (M i= 2. 80). There were no other inte·ractions 

obtaining significance. 

Partial Free Recall 

The same categories of partial recall were scored as in 

Experiment 1. The .inf'.luences. of age, sex, instructions, and 

sentence type pn the partial recall of high and low imagery 

sentences were studied in a repeated ·measures analysis of 

-variance. There was a significant main effect for sex, 

F(lr32) - 4.22, R < .05; females (M = 1.80) had more partial 

recalls than males (M = .95). A significant interaction 

between instructions and sentence type ·also emergedf F p ., 36) 

= 4 •. 35·, Q < .. 05. T-tests indi,oated that there was no 

difference il;l the partial recall of high (M = .65) and 

low (M = .60) imagery sentences given imagery instructions 

However, with. standard instructions, partial recall was 

better for low imagery (M = 1 . is) than for high imagery (M = 

. 35 } sentences. No other main effects or interactions 
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_Rec.oq_n it ion Errors 
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As previously described in the first experime·nt, there· 

were two types ·of errors possible on the recognition test:: 

( a) incorrectly identifyi.ng an i t:em th.at w-as not presented 

(false alarm), and (b} inoorrectly rejecting an item that 

was. presented. A ~OVA was emp·loyed to test the eff:ects of 

age·, sex., and instructions on these two types of errors. 

However, there were no significant main effects .or 

interactions of these factors on recognition errors. The 

fact tbat recognition per·tormance was almost ·perfect in all 

conditions may explain ·tne absence of .any s ·ignif icant 

findings here. 

Free and cued Recall bv Sentence Type 

The strict and lenient free anq cued recall of high 

imagery and low imagery sentences was investigated in four 2 

(age) by 2 (sex.) b"Y 2 (instructions) by 2 (s.entence typ·e) 

ANOVAs with repeat~d measures on the final factor. The 

results of each analysis will be discussed in turn. 

Utilizing a strict free recall criterion, a significant 

age effect emerg.e.d, F(l,32) = 1.7 41, R < .. 05. 'l'he young (M = 

3·. 30) recalled more than the old (-M = 1. :38) adults. In 

addition, there was a significant interaction between 

instructions and senten_ce. type, F (1,3.2) :::::i 4.35, p < . ,05. 

Subsequent t-tests indicated that low imagery sentences (M = 

2.8) were recalled bette·r than h:igh imagery sentences CM= 
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1.85) ·with imagery instructions; there w~s no difference in 

the re cal 1 of high (M = ~L 4-5) and 1 ow (M = 2 2-5) imagery 

se.ntenoes with standard instructions. There were np other 

main effects or interac:tions obtaining s.ignif icance, 

.However, when a lenLent free recall criter:ion was 

empl·oyed( there was a similar age effectJ but the nature of 

the interaction between instructions and sentence type was 

altered. Th~re was no differ-ence in the lenient rec·a11 of 

high (M = 3:. 3 O) and low (M = 3 . 4 5) imagery sentences with. 

imagery instructions However, with standard instructions, 

high imagery s _entences (M = 3. 70) were reca.lle_d better than 

low imag.ery sentences (M i= :2-. 75}. No other significant 

.interactions emerged. 

Tlile stric.t cued recall analysis of these two sentence 

types y-ielded a significant effect of this repeated measures 

variablel ,E (l,32) = 13.88, R < ,05, connoting that h-igh 

imagery sente·nces (M = 5 ._75) we.re recalled better than Low 

imagery· sentences (M = 4.65). The effect of age was also 

significantr as indicated_ in previous analyses_ of cued 

reoall. In addi~ion, there was a significant interaction 

between instructions and sentence type, F(l,32) ~ 4.85, R < 

• 0-5. '!'-tests demonstrated that the cued recall of high 

i~agery CM= 5.7) and low imagery (M = 5~25) sentences did 

not differ with imagery instructions. However, with stanqard 

_in~tructions, high imagery senten·ces (M = 5.80) were 

recal-led better than low imagery sentences (M = 4 .. 05 ) in the 
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cued re:call task. The other main effects and interactions 

d "d not achieve significance. 

When a lenient cued recall criterion was employed~ 

identica.1 main effects of age: and sentence type were 

obtained. However, the nature of the interaction between 

instruc't ons and sentence type wa.s modified~ High imagery 

sente~ces (M - 7.45) were recalled better than low imagery 

sentences (M = .5 .• 95) with imagery instructions, and with 

standard instructions (Ms:=.. 7 _.40 and 4.75 for high and low 

imagery sentences, respectively) • There we.re no other 

significant main• effects or interactions. 

In SUID1Ilary, the anal.yse·s of free and cued rec.all by 

sentence type (i.e., high versus low imagery) yielded a 

significant effect of this variable for strict al)d lenient 

cued recall. Specifically, .high imagery sentences were 

remembered better than low imagery sentences in the cued 

recall task. Further, the interaction between -instructions 

and sentence type was significant across all recall 

analyses, but the nature of this interaction was not 

uniform. Witm standard instructions, high imagery sentences 

w-ere recalled better than low imagery sentences for both 

cued recall criteria, and for Lenient free recall. However, 

there was ho difference i.n the strict free recall of high 

and low imagery sentences with standard instructions, and 

low imagery sentences we.re recalled better than high imagery 

sentences with partial recall. 
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With imagery in:structions, the pattern of -results wa:s 

still not clea:r •. Low imagery sentences were recalled better 

than high imag.ery sentences in the strict free recall 

sittlation. With lenient free recall, strict cued recall, anct 

partial recall, there was no difference in the recall of the 

two .sentence types. Lastly, with lenient cued recall, high 

imagery sentences were remembered better than low imagery 

sentences. 

Serial Position E,ffects 

As in Experiment l, the effedt of list position 

presentation on subsequent recall was examined with respect 

to two memory concepts: pri.Jllac.y and recency effects. As 

stated earlier1 primacy e.ff.ects refer to memory for items 

presented at the beginning of a list, and recency to memo·ry 

for items presen·ted at the end o;f the ·1.ist. In this 

instance, the set of 20 sentences was partialled into three 

sections: the first .six sentences tested a prima·cy effect 1 

the next eight metaphors co~pr.ised the asymptote:, and the 

last six sent.ences repres.ented a recency effect. Recall was 

measl!J.red as a proportion of these totals for each li,st 

position. 

Employing a strict fr.ee recall crit.erion, an ANOVA with 

repeated measur:e·s on list position was performed to test the 

effects of age {2), sex (2), and instructions (2). The 

effect of age was significant< F(l,32} = 18.13, £ < .05. 

Again, the young (M = .34) r.ecalled more than the old (M = 
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• i1.J • List pos'ition was al.so significant., .E (2, 31) = 3. .• 35, Q 

< .• 05. T-te~ts indicated that recall of sentenoes frol!l the 

beginning of the list (M - .26) was better than for recall 

0£ sentences in the middle of the list (M ·= • 20) . There was 

no difference in recall of sentences from the beginning and 

end (M = .2.SJ of the list, or from the middl.e a:n:d end of the 

list. ~urther, the inter.action .between age, instructions, 

sex, and list position was significant, F(2,31) = 6.2a~ ~ < 

~OS. However, it was deeltled to be noninterpretable and not 

examined further. Similar effects t"o:r: age, and the four-way 

interaction were corroborated in an identical analysis with 

a .lenient free reea1·1 criterion. Ho~ever, the effect o.f list 

position was not significant, and there were no other 

effects a .chieving significance. 

Wlien partial recall was examined,, a significant effect 

of list posi:tion was evident, F (2 , 31) = 4 . 79,. p < • 05. T­

tests revealed that sentences at the end of the list (M = 

.lO) were partially recalled better than sentences at the 

beginning of the list (M = .04) . There was no difference 

1:>etween the partial recall of ·sent.ences at t he beginning or 

in the middle (M = . • 07) of· ·the list, and no difference for 

sentences presented in the :middle or at the end of the 11st . 

The only other s ' gni£iaant effect was that of sex, 

previously reported.· There were no s _ignificant interactions. 

ln s1lln.111ary, evidence for a primacy· .effect was ohtai.ned 

with strict free recall, as sentences from the beginning of 
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t e list were remetn.b-ered. b.etter than thos:e in the middle of 

the set . There -w-.as some suggestion of a recency ~ffect with 

partial recall, as sentences from the end of the list were 

partially recalled better th.an th.ose at the beginning of the 

set. There was no effect of list pasitiqh on l .ehient free 

recall. 

Covariates 

~ears of Education 

.In order to determine ~hether demographic 

characteristics might account for part of th~ variability in 

the. recall measures, years of education was entered as a 

covariate into several of t:h,e analyses previously conducted. 

As t.Jn.e presence of the covariate did not change the pattern 

of r .es'.Ults in most ana:lyses, referenc.e will only be made to 

those instances in which it did alter the outoome of 

previous analyses .. When ·the three levels of strict and 

lenient recall were .examined in repeated measures ANOVAs to 

test for the effects of age, sex, and instructions, years of 

education proved to be a nonsignificant covaria~e. The same 

analysis o_n cue type, however,. yielded a .significant effect 

of· the covariate for the lenient rec.all criterion, F (l, 31) = 

4 ~ 25 ~ 12 < • 05. There was also .a significant effect of the 

covar~ate for constructions with topic ·and vehicle cues, 

F,(1,31) = 4~61, 12 < .05, which resulted in a significant 

intera.ation between instructions and cue type, F ( 1, 32) -

5 ~ 84, Q < . 05. ·This covariate was confirmed to be 
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significant in an ·analysis of covariance o·n constructions,. 

Ft 1, 3.l) :=:: 4. 82 1 .Q < • 05 « Education was not a significant 

cova , iate for omissions, intrusions, or partial re:c·a11,. but 

it rendered the s ·eJ< variable nonsignificant in the latter 

analysis .. 

This indicates that, for lenient cued recall with topic 

and vehicle cues, and constructions, the years of education 

variable ·accounted for so:me of tne variability in 

performance. Further, the covariance adjustment did not 

affect the results pr~viously obta.ined irt analyses of 

variance. That is, the main effects of age, recall task, and 

oue type, and the interaction between age ·and recall taskr 

remained significant. In addition, the correlation between 

the years of education variable and constructions was -.34 

(which was significant), and .25 between lenient cued recall 

and the education variable(~~ .059). When these 

corre1·ations were examined by age group, constructions was 

significant for the old (r = - . 4·7), but. not for the young (r 

= -.15)( while lenient cued recall was significant for the 

young (r = .38), but not for the old (r = .33). This further 

suggests that years of forma education was related to the 

production of constructions for the old participants, and 

the lenient c:ued recall of young adults. 

Analogies 

Pearson pro.duct-moment correlations were computed 

between the analogies variabie and several reoall measures 
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for young and old paI."ticipants s .eparately. These correlation 

coefficients are pr.esented in Table 12. All of the 

correlations are positive, with the exception of" omissions, 

in.dicating that a higher analogies score ·was related to 

better recall performance. Furtherr there are .more 

significant correlations for the old adults than for the 

young adults. The score an the analogies task was also 

entered as a cova:ri.ate in the repeated measure.s recall 

analyses •. It proved to be significant in tne majority of 

cases, indicating that part of the variance in recall 

performance ~ould be: attribut·ed to scores on the analogies 

test. Only those res·ults affected by tl;Le co.variance 

adjustment will subsequently be reported. 

For instance, the analogies score was P significant 

covariate in the analysis o.f strict and lenient recall over 

the three recall tasks 1 F(l,31) = 18.18, 2 < 405 and F(l,31) 

= 18.10, p_ < .as, respectively. Further( the interaction 

:between instructions and sex .became significant with a 

lenient criteri-on1 :f.(1,31) = 4.s·o, 12 < .os. The covariate 

was also •significant for strict recall wi h topic and 

vehicle cues, F(i,31) = 20.07, J2 < .05, and for omissions by 

cue type, F (1,.31) = 12. 3 4., J2. < • 05. In addi tio_n, it -was 

significant for partial recall, F ( 1 ·, 31) = 4. 56, 11 < . os, and 

for lenient recall given the two cue types, ·,E(l,31) = 1-9.90, 

t! < . 05, However, the· ma.in effect o.f sex was rend~red 

insignif icant in th(;:! former analysis, and the interaction 
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between sex,. instructions, and age. became siqiµficant in tbe: 

l a tt.e1r· .analys•,is,. F(l,31) = 4.28 1 n_ < . 05 . Simple inspection 

of the means suggested that, in the absence o.f imagery 

instructl.ons, there was no diff·erence between the sexes in 

the lenient recall of young adults (Ms= 7-8; s.1 for males 

and females, respectively), or of old adults (Ms= 1.9, 4.5. 

for males and females, respe:ctively) . However r given imagery 

instructions,· the lenient recall of the young adults did not 

differ by sex (Ms= a.~, 7.7. for males and .females, 

r espectively) .r while for the older adults, males· (M = 6.5) 

,recalled more than females (M = 4.3). Lastl.y, the· analogies 

score was not a significant covariate for constructions or 

intrusions~. 

with respect to recall analyses by sentence type, there 

was a significant effect of the covariate r ·or the free 

recall of high and lo_w imagery sentences. when a ·lenient 

criterion was employed, f(l,31') = 6.17,. .Q < .. 05, and when a 

strict scoring criterion was utilized, F(l , 31) = 5.55r Q < 

.05. However, this adjustment did not affect the pattern of 

results previously observed- Given these results, 'it. can be 

concluded that the analogies task serves as a significant 

cov.aria•te in numerous recall analyses , suggesting that the 

abil.1.t:y to success:ful.ly .qomple.te analogies is related to the 

recall of metaphoric sentences. Further, the covariance 

adjustment did not affect the results previously described 

in analyses of· variance, as the main effects of age, recall 
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task, and cue type, and the interaction between age and 

recall task, remaJned significant. II;t add_ition, from the 

correlations above, it would appear that the analogies score 

serves as a signi-f icant covariate particularly fpr reca:11 by 

the old participants. 

Discussion 

::rask l 

Similarity Ratings 

The results of the ratings of high and low semantic 

relatedness noun_ pairs indicated no effects· of age( sex, 

order,- set, or context.- This contrasts with the age effect 

found for the semantic relatedness dimension in E~periment 

t ~ where: the old had higher ratin·gs than the young 

partic..ipants . However, it i _s also pansistent with previo.us 

research indicating equivalent similarity rati:ngs for noun 

pairs presented in and out of sentence context (Johnson & 

.Malgady, 1979) . .Further, there was evidence _for- the valid..lty 

and reliabili~y of tne ~atings when compared with the 

semantic relatedness ratings in the previous experiment. 

AJ.so, consistent with semant_i.c feature theory, high semantic 

-re-latedness noun pairs received higher ratings than low 

semantic relatedness noun 9airs. 

-'Fe:a ture Generation 

The findings denote that the youn·g generated mo·re 

features than the old. This rmay simply be an artifact of the 

majority of the young adults being students, and therefore 
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accustcrnted to the de.tnand.s o.f written verbal production 

tasks. Further, when the featur.es 'Were. a:nal-yze.d :for the 

group of participants responding to each noun pair, the 

young produced a grea.te:r variety of responses than the old 

adults·. They also g.enerated more mean correct responses than 

old participants when inc·orrect reseonses were excluded from 

the analyses. 

The features were also analyzed as group data ror the 

mean percentage of responses. ac.counted for by the most 

frequent and two largest categories for selected noun pairs; 

th.e responses of the young and old adults were observed to 

differ. This is an interesting finding, because it suggests 

that the colnl!lon attributes· shared by two nouns may be 

perceived differently by young and old adults. 'I'hat is, 

their .representations of sim.ilar:i ty may not be analogous. 

When considered with the rating analyses, the implication is 

that young and old adults may rate the similarity between 

two nouns equivalently, but the basis for this similarity 

may, in actuality, be quite different. 

Lastly, the most frequent and ·two larqest response 

categories across both age groups accounteq._ for 1:6%. and 28% 

of the total number of responses, respectively. As measures 

of saliency·, they are relatively low, indicating that there 

may be several- attributes that are fairly c _o,mmon to the byo 

terms in each noun pair, au~ that no one aspect of· 

similarity is prevalent. 



There was no main effect of context in any of the 

feature analyses. This connotes that a sentence context does 

not influence the generation of adje·ctives c:om;mon to. a noun 

palr. rt is possible that a methodological artifact may be 

responsible for this result. 'rhat is, in the presentation of 

tne stimulus materials, the nouns we.re underlined in each 

sentence. This may have had the ·e£·fect of de-emphasizing the 

sentence context. 

The main effect of' order was significant in the 

individual feature generation analyses. More features were· 

generated when rating preoeded the feature generation task 

than when the order was reversed. This may be because hav-ing 

alread_y rated the s ·inu.larity of ·noun pairs, participants 

were introduced to the type of noun pairs they would be 

producing features for, and the notion o.f semant.ic 

similarity upon whi·ch both t ·asks were predicated. 

Further, given the individual feature data, there was 

some support fo.r feature tlleory in the findin.g that 1nore 

features were generated for high semanti_c relatedness p.ai.rs 

than for low semantic relatedness pairs. That is -, as 

predicted by 'the theory, the greater the similarity .between 

two objects, the more features they should have in aommon. 

When the individual feature data were examined for 

synonyms and errors, it was found tha·t the young produc.ed 

·more synonyms when generation pre.ceded the rating task, than 

in the reverse order . In contrast, the old generated more 
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synonyms when rating preceded the generat~on. task than when 

the oppos·te order prevailed. However, the few number of 

synonyrns produoed renders the significance oI this result 

moot. With respect to errors, the old committed more errors 

than the young, and more for set 2 than for set 1 with a 

noun pair e.ont:ext. ~ga,in, there wel".:'e very few errors, 

intimating that these findings must be interprete~ with 

caution .. 

When the corre.latioli between :ratings and f ·eatures was 

examined, support for semantic feature theory was qbtained . 

'rhat is-, similarity ratings were significantly and 

positively correlated with the number of shared features 

generated by both young and old participants. This 

replicates earlier findings by Johnson and Malgady (1979) 

with young adults, and extends this phenomena to older 

adults. When examined by pair type, the correlations were 

not significant" probably because the ·small number of noun 

pairs of each type (i.e., ten) elevated the significance 

level such that a very high correlation would be needed to 

achieve significance. 

Recall 

The results indicated. that the youhg recalled more noun 

pairs than the ·old for both strict and lenient incidental 

free recall.. This r.e.veals that. the typical memory deficits 

obtained for the old whe~ compared with the young were also 

apparent in the present irtvest:igat,i.on. only with partial 
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recall did the old recall more than the young adults That 

is,. they were more ike1y to· remember one menlbe-r of a pai;r 1 

or ·o m~t.ch single nouns across different pairs·, sugges·t:ing 

that their memory representations were not as complete as 

the young parti.oipants in many instances. With st:rict free 

recall, there was also a three~way interaction between se~, 

context, and set connoting that recall of set 2 noun pairs 

was greater than those in set i far femal_es given a sentence 

context. Set was not anticipated to be sign ificant as a main 

effect or in interaction wi.th other variables, and thus thi•s 

three-w.ay interaction was contrary to expectation . 

When lenient free recall was examined, there was an 

effect of orde,r, such that recall was bette.r when generation 

preceded the rating t .ask than when the order was reversed. 

This is probably because th·e rating task was completed .in a 

short amount of time a:i:a:d subjected to Less processing than 

the generation task. ~s· a consequence, it was more likely to 

be influenced by interference wb.en it was followed by the 

featw;-e generation task. ~hus, in order to maximize 

retrieval across both tasks, the better order was the one in 

which there was no interference from. the gene·r .ation tas·k. 

'.!'here wa.s also an interaction ·with age,. revealing that 

recall by the old was not influenced by task order, while 

the young rememhered ·more in the preferred order just 

reported. It is specuJ.ated tha.t task. ·ord~r was irrelev-ant 

for the old because they re~embered more noun pairs from 
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whichever task was immediately prior to recall. Further, 

with free recall, it cannot be established whether the old 

lost infor1t1ation from the first task from th~ memory store, 

or whether it was simply inaccessible. There was also .an 

interaction connoting that more noun ·pairs were recalled 

from set 1 out of sentenc.e context than in sentence contextr 

while for: set 2, pairs were equally remembered regardless o -f 

context. This ftnding is surp·rising 1 as the two s .ets were 

equated for the number of high and low semantic relatedness 

pairs, and had no a priori reason to be differentially 

affected by context . 

Lastly, when partial recall was investigated, set was 

significant,. such that partial recall Of noun pairs was 

better with set 2 than with set i.. Ag(lin, ~et was not 

expected to influence .recall performance, as an identical 

number of high and low semantic relatedness noun pairs 

comprised each set. There was an interactio.n with age, 

indicating that set did Qot influence recall of the young, 

but noun pairs in s .et 2 were partially recal-led- better than 

those in set 1 for the aid participants. Based on the 

findings from. the first exper·iment, it cou1-d be speculated 

that, for o_ld adults, there was something more unusual about 

the pairs in set 2 than in set 1 that rendered some of their 

individual nouns more memorable. Lastly, high semantic 

relatedness noun pairs were partially recalled more by males 

than by females, and the reverse was obtained for low 
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.s.emantic relatedness pairs. Againr there is no obvious 

explanation for this result. 

Covariates 

several variables were exainined as covariates to 

determine wbether they might account for some o_f the 

variability in the strict, lenient, and partial free recall 

of these noun pairs. The mean similarity ratings, the 

average number of features generate.d 1 and the years of 

formal education .attained by participants were 

nonsigni~icant for the three types of recall, and when these 

analyse~ were investigated by pair typ~. However, the score 

on the analogies test was a significant covariate for strict 

and lel;lient free recall, but not f .or partial. rec.all,. or for 

these analyses by pair type. Correlations suggesteq that the 

relationships were stronger for the old than for the young 

adults, but they did not achieve significance. This supports 

a role for analogical reasoning in the recall of these noun 

pairs , and alludes to the importance of considering 

individual differences in recall. 

Task 2 

I"nstructions 

IJ.'here was no main effect of the instructions on re:call 

performance. That is, retention did not differ with standard 

or imagery instructions. ~his is probably peoause the 

imagery condition was not a stro~g enough manipulation to 

produce an e.ffe:~t. In this experiment, .;imagery ·was briefly 
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described and then illustrated with a few metaphoric 

examples. 

Reoall 

As in the fi-rst experiment,. the young recalled more 

than the old across the three recall tasks with both a 

strict and a lenient recall criterion. Further, retention 

increased for the free, cued, and recognition tasks, 

respectively. Th.is interacted with age, such that, while the 

young perfo-:rmed better than the old across all re.call 

conditions, this difference was· least for recognition, mo_:r:e 

for free recall., and was the greatest for cued recall. When 

improvement over the three recall tests was exal)lined~ the 

old improveA pr~portionally more than the young adults with 

both a strict and a lenient recall criterion_. Furtller, with 

a lenient criterion, the gain variable was also signifi.cant, 

indi~ating that there ~~s greater proportional improvement 

from free to cued tecal l than from cued recall to 

recognition. 

Consioered together, these results lend support to the 

notion of cue-dependent forgetting (Tulving, 1974), in which 

memory is a function of the information present in the 

individual's cognitive environment at the tun~ of retrieval. 

'Forgetting occurs because the relevant retrieval information 

is absent and the memory store is inaccessible. This is 

contrasted with trace-dependent forgetting, in which memory 

is a function of the original sti;muJ.us encoding, and 
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f-orgetting -ocou.rs because the trace decays or is lost from 

the memory store« In t.he pres·ent instance, the greater 

proportional .improvement of the old adults across the three 

recall tasks when compared to the young adults, and the 

near-perfect recall performance of the old participants on 

the recognition test, attest to the fact: that information in 

the memory st.ore was not. lost, but was merely inaccessible. 

When partial. free recaJ_l was examined, there was a 

si9nif'icant effect of sex indicating that females partially 

recalled more sentences than males. This r¢plicates the sex 

effect obtained for partial. recall in Experiment 1. 

In the cued recall t .ask, there was evi~ence with a 

strict scoring criterion that vehicle cues facilitated 

recall more than top-ic cues. Similar to Exp·eri:ment l, this 

lends credence to Paivio 's ( 19·79) c.ontention that the 

vehicle i .s more critical than the topic in metaphor 

comprehension and recall because it guides the 

representation of the topic•. Further, the salience ilnbalanc:;e 

hypothesis (Ortony, .1979a) is supported. This formulation 

states that, given nonliteral statements ·of the fo:nn 11A is 

B", the matching attribute shared by both terms is of lower 

salience .in the A term. than in the B term. The absence of 

this cue type effect with a lenient criterion ~as surprising 

and the reason for it not readily· obvious. 

Further, analogous to the results obtained in 

Expe•:rim.ent 1 , there wer.e m·ore omissions than constructions, 
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task. In fact, ·there were very few intrusions, indicating· 

that cued recall errors were either those in w-hich questions 

were lef.t Unanswered., or new nouns were created to complete 

th~ sentences. Also, there were more omissions for the old 

than for the young adults, indicating that the old did not 

respond to as many of the questions as th.e young 

participants,• and thus, their errors- were more often those 

of omission than of commission (Canestrari, 1963; Eisdorfer, 

1965,) . 

Lastly, there was no difference between the young and 

the old adults in the typru; of errors committed on the 

:recogni t .ion test, and the effects of age 1 se'X., and 

instructions were not si.gnlficant. The high .l .evel of reca.11 

performance here may have precluded these factors from 

atta.ining significance. 

Free and Cued Recall by Senten·ce Type 

The results indicated some support for an e.ffect of 

imagery, as hi.gh imagery sentences were recalled better than 

low imagery sentences. with strict and Lenient cued recall. 

·This is consistent with Paivio's (.197i) dUal-c.oding 

approach, as high imagery (c.oncrete) sentences can be 

processed by either verbal or imaginal strategies, whi·le l .ow 

imagery (abstract) senten-oes are mediated solely by ve:rba.l 

processes. 

Further, there was an interaction between instructions 
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and. sentence type 1 but its nature depen<led on th~ recall. 

test employed. Extrapolating 'from du.al-coding theory 

{Paivio, 1971), it was expected that high imagery sentences 

would be recalled better tha:n. low bnc1gery senten.ces with 

standard instruc:tions,. Ho.wever, with imagery i ·nstructions, 

low and high imagery sentences would not d1.ffer. '!'his 

pattern. of results \-la$ optained for lenient f re·e recall, and 

f ·or strict ou:ed re.call. For lenient. cued recall, high 

imagery sentences were recall.ed better than low imagecy 

sentence.s with both types of.. instructions. However, the 

pattern 'Of results was in the expected direction: the 

recall of the low i~agery sentences improved with imagery 

inst.ructions, but not enou.gh to attain the level of reca·11 

with the high imagery sentences . 

. In contrast_, the f .indings w~re no.t as predicted for 

strict free recali and partial recall. With respect to the 

fo-rm~:r, the two s-entence types did not differ with. standard 

instructions. G:iven imager'y inst.ruct:ions, recall of the low 

imagery sentences was better than that of the high imagery 

sen,tences .. This result :i.s indonsiste.nt with dual-codin-g 

theory (Paivio•, 1971); and is not readily interpretabl.e. 

When par:tial free recall, was examined, the low imagery 

sentences ~ere partially recalled better than high imagery 

sentences wi.th standard .instructions. With imagery 

instruct.i:ons, there was no difference in the recall of the 

two sentence types, but recall o( both was not AS high as 
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that ~f the Low imagery sentences with standard 

Ji.:nstructions ... Tb'llsr it is not directly apparent why recall 

decreased ·for l .ow irnag:ery sentences given imagery 

instructions. 

serial Position E~fects 

The results indicated so:me support :for seri•a1 position 

effects in the retention of metaphoric sentences fo:ir two of 

the recall variables-. That is, a primacy effect was apparent 

for strict free re.call, .and partial reca:11 displayed a 

recency effect. There was no effect o:f list positi.on for 

leni~nt fre~ recall. These results connote that; with a 

strict free recall criterionr sentences heard at the 

1'eginning of the ta};>e wer:e more likely to be reme.i:nb~red than 

lat~r sentences. Howev~rr sentences that were partially 

recalled were. more often those ntost recently heard fro~ the 

end o'f the set. 

Covariates 

ln ordel:: to ~xamine whether part of the variability in 

reca-11 performanc.e might be attributed to individual 

di:ffe:rence.s, the years of formal education attained and t:he 

score on the anaiogies test were each entered separately as 

covariates into the- recall analyses.. '.I'.he education variable 

wa$ observe~ to be significant for lenient cued recall with 

topic and vehicle cues, and for constructions in the cued 

reoall task. Correlations by age group, however, indicated 

that constructions were signif.i.c~nt only for th~ old, while 
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leni.ent ·oued recall was significant for the young ad~l't:s. 

Further, the dir•eotion of the correlation wa.s negative fo·r 

·constructions, and positive for lenient oued recall. Thes·e 

r~sults suggest that more years of formal education for the 

old participants was related to the production of fewer 

constructions in the cued reoa.11 task. Th·is negative 

relationship seems counter-intu · t:iv~, and do.es not support 

the direct relat.Lonship obtained for these t:wo variables in 

the first experiment. Also, highe;r lenient cued recall was 

related to more years of formal education f'or the young 

adults. It is not known why this relationship was specific 

to l~nient cued recall. 

When the sco)::-e on the ana 1 ogi es test was entered .as a 

covar.iate .tnto the recall analyses, it was significant for 

strict and lenien:t recall -across the three retention tasks, 

and for strict and. lenient ·tree recall. ~y sentence type. It 

was also significant for stric.t and lenient recall by cue 

type, for omi~sions given topic and vehicle cues, and for 

partial recall. There were more significant correlations 

between these variables and the analogies score for the old 

than for the young ,adults, and the direction of the 

correlatiorrs was positive, with the exception of partLal 

recall and omissions . Thus, better analogies scores were 

related to higher re.call, less partial recall, and fewer 

omissions, particularly for the old adults. 

Kausler ( 1982) discuss.ed the n.ot · on oJ: f;:unctio.nal 
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concluded on the basis 0£ a few studies o'f metapho.r 
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· n erp:retation that older adults wer_e ' proficient i n this 

type of reasoning. However, an explanation for the 

relationship between analogy and recall with old adults in 

the present instance is not readily apparent. lt could be 

due to factors that evince no decline, and sometimes even 

imp~ovement, with i ncreasing age, such as ~erbal ability or 

crystallized intelligence. The higher correlations between 

the recall variables and the analogies score for the young 

as compared to the o.ld adults. in the first experiment 

suggest that the results here be Jnterpreted with caution. 

That is., they may al.so be .an artifact of smaller sample size 

or a reduced stimulus set . . As -in the first experiment, this 

significant effect of analogies. extends previous theori-zing 

(Sternberg, 1917; Sternberg & Nigro, 1983) ·about its role in 

metaphor comprehension to metaphor recall. 

The final chapter will now su:mmari-ze the results of 

these two experiments) and disc uss other related is.sues .. 
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CHAPTER 5 

GENERAL DISCVSSlON 

Two experiments were conducted to. exaro•ine the ro·les of 

magery and semantic feature modals in the retention of 

metaphoric sentences by young and old adults. Specifically, 

the first ~xperiment required participants to rate a list o f 

metaphors on one of three dimensio·ns--imageability, semantic 

relatedness~ or tlle number of interpretations possible--or 

..._o intentionally· learn tb.e sentences for an impending recall 

test .. F·ree recall, cued recall with topic and vehicle cues, 

ano recognition were then tested in a within-subjects 

design. 

The second experiment was comprised of two tasks . In 

the first task1 feate.re theory was investigated. This theori 

postulates that word meaning is a function of an underlying 

feature set that constitutes a-11 possible m·eanings of a 

wo .d. When words are oo:rri:bine.d to form a . metaphor 1 their 

meaning is determined by an additive summation of their 

individual f ·eature s~ts. Those features that are shared by 

the words being c ombined are raised in salience in the 

resultant meaning of. the: metaphor. Semantic relatedness 

ratings from the previous experiment were utilized to sele.ct 

a set of sentences high and .low on this dimension. The nouns 

in each sentence were either presented as noun pairs or 

underlined in sentence context. Participants rated the 

similarity of the ·nouns in each pair, and g-ene:r::ated 
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adjectives common to both pair members. Free rea:all of the 

noun pairs was then tested. Commensurat.e with semantic 

feature theory, it was expeC'ted that: (a) the rated 

sim•i1arity of the noun pairs and the number of adjectives 

(features) generated would be signi-ficantly and positively 

correlated, and (b) higher ratings· and ·more features would 

be evident for· high semantic relatedness noun pairs as 

compared to low semantic relatedness noun pairs. 

~he s~cond task examined imagery by requiring young and 

old adults to listen to a set of se.ntences given ·either 

standard memory instructions or instructions to use imagery 

to remember the sentences. Half of the sentences were 

previously rated in Experiment 1 as high on imageability, 

and half as low on this dimension. Free recall, cued recall; 

and recognition of the sentences was tested in a manner 

identical to ·that in the first experiment. 

There were :fcmr purposes of the present- investigation. 

'11.he first aim• wa·s to provide evidence for the replicability 

of previous research with these d-i.m.ensi.ons, and to extend 

their application to older aduTts. Seeond, manipulations of 

encoding and retrieval conditions were conducted to expand 

the study of memory in this area. The third intention was to 

examine imagery· and semantic feature theories more directly 

through the dimensions of imageability and semantic 

rela~edness, respectively- Lastly, age differel).ces between 

young and old adults on. the retention .of metaphoric 
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sentenc~ were analy-z~d. 'l'he results of these two 

experiments will now be discussed wi-th :respect to each or 

the$e four: goals,,. 

Replicab.iiity of the Dimgnsions 

There was evidence across both experiments for the 

replicability of p;reviou.s ra.ting re:search utilizing these 

dimensions of metaphor proc.~.sing (e.g. , Katz· et al. , 1985; 

~arscbark et al4, 1983). The reliability and validity of the 

imagery and semantic relatedne~s normative scale values 

indicated that the dimensions were indep.endently 

manipulable,, an.d yet cha.racteristi•c of meta,ph.or 

comprehension. 'I'h.u::;, it is poss.i:ble to .elu.cidat~ dimensions 

of metaphor processing, and further experimentation with 

these .scales ii:! w.a,r•ranted. 

rn addition, the effect of age was not significant in 

the ratings of imageability, or in the n ,urober of 

interpr~tations possible. The old had higher semantio 

relatedness ratings than the young participants in 

E¼p~iment 1, but nqt in the second experiment, where these 

ratings did not diff~r by age gro.up Further, the. regression 

analyses revealed no age differences in the order of the 

significant predictors -that emerged, and separate principal. 

components analyses indicated the presence of a single 

underlying dimension of metaphor comprehension for both 

young and old adults. Thus, the influence of age in 

performing sea.le rating$ was miniinal, and where apparent, 
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limited to conceptions· of semantic similari -y. This provides 

evidence for the applicability of these dimensions of 

metaphor processing with both y.oung ·and old. adults. 

However, th~ use of rating data, in generalr has been 

qualified by some researchers. For instance, McCabe (1983) 

argued that rating the similarity betwee.n two items was 

dependent on the other ·pairs of items concurrently be'ing 

rated. She asserted that this erfec.t. of context im.pJ.ies that 

absolute~ unchangeable resemblance between any two things is 

not possible. In addition, Harris, Lahey, and Marsalek 

(1980) maintained that, while ratings are. us·eful, caution 

must be exerc"ised in their interpretation b.ecause their 

unidimensional focus most likely involves different 

processes than those in normal comprehension. 'Katz et al. 

(198-8) stated, however, that better experimental control is 

permitted with unidimensional scales because the manipulated 

vartable.s are not con.founded with other uncontrolled it_e1;I1 

characteristics, and stronger theoretical claims can 

:subsequently be made. Further t they argued that their l.O 

dimensions of metaphor proce.ssing load onto a single factor, 

indicating that each is ln.~asu.ring ·an aspect of the .same 

pr;ocess. 

Memory: Manipulations of E·ncoding anq Retrieval 

Encoding was manipuiated in the first experiment ~ith 

the three rating tasks and the addition of ~n intentional. 

orienting concli.tion. The results indicated that the 
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intentional group recalled more han certain other 

incidental ·groupsr but only in the fr~e recall situation. 

This substantiates previous studies indicating a superiority 

of intentional as co.mpared t _o incid..enta.l 1·ear.nin9 c ·ondi tions 

(B okmant Mantyla, & Erngrund, 1984; Craik & Tu·lving, 1975·; 

Dixon & von Eye-, 1984; Hyde & Je.nkins, 196-9; Ti.11 & Jenkins, 

1973) ,,. The advantage of the intentional condition 

disappeared with cued recall, as. the provision of cues 

constituted half of each sentence and considerabiy reduced 

the memory demand on participants in the in.ci.cfen:tal 

conditions. Furtherr recall across the three incidental 

conditions did not differ, probably because they were all 

tasks requiring deep (semantic), rather than shallow 

(syntactic), p·rocessing (Craik 6' Lockhart, 1.972.). That is, 

each required participants to process the meaning of the 

nouns 'i.n e_ach sentence. This is oonsi:ste:nt with the research 

of Marschark and Hunt (1985), who found that orienting 

condition did not affect incidental free recall p.erformance. 

Lastly, age did not interact with brienting condition in the 

recall analyses, indicating that retrieval was not 

differen.tially influenced by the encoding of the young and 

.old adults. 

The recognition test was employed to .extend retrievai 

support beyond the cued co_ndition pr-evi'ously investigated in 

metaphor reicall (Hackman & Dixon, L987; Marschark & Hunt, 

1985). '!'he results of both experim~nts revea:.led. that recall 
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improved significantiy for free, cued, and recognition 

tas]:cs t re.spect i vely, Thus , retent.ion v.tas observed to improve 

with increasing levels o.f retrieval suppo:r;-t. However, this 

improvement was proportionally greater from free to cued 

r~call than from cued recall to ~ecognition. 

This latter finding should be interpreted with caution, 

as it is most likely due to a ceiling efrect .. 'l'hat is, there 

could not have been the same·, or greater, proportional 

improvement from cued recall to recognition as there was 

between free and cued recall because of the small mnnber o.f 

sentence stimuli employed. For example, in the s .econd 

experim•ent, the mean amount of proportional gain from free 

to cued recall was 2 .18, and the mean number of sentences· 

recalled -in the oued recall task was 12. 8. To obtain an 

equivalent amount of proportional ga.in from cued recall to 

recognition, at least 28 sentence stimuli would b.e needed 

(i.e., eight more than the actual number employed). Thus, 

only with more sentences would it have been possib.le to 

witness equivalent p_roportional improvement across the three· 

reca,11 tasks, or even greater improvement between cued 

recall and recognition than between free and .cued recall. 

These results are cons:istent -with the notion of cue­

depe_'rtdent forgetting (Tulving, -1974), in whj_ch poor memory 

performanae is due to the absence of relevant information in 

the individual 's cognitive environment at the tln\e of 

retrieval . Thus, the information available in the memory 
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store is rendered inacc .. essible. ln contrast., with t ,race­

dependent forgetting, infonnation that is retained in the 

memo)'.·y sto.re as a result of the original encqdiJJ;g of i.:h.e 

even1... becomes unavailable because 'the trace deteriorates or 

is lost from the store. In the present instance, recall 

gains across the t:href! tasks indicate.d that in'formation was 

not lost from the memory store, but was merely inaccessible. 

Cue type was varied in a within-subjects manner to 

deterin.ine whether topic or vehicle cues were most 

facilitative of cued recall. Consistent with Paivio 1 s {1979) 

theorizing, the salience i.'ml:>alance hypot~es~s (Ortony, 

1979a), and previo.us research (Backman & Dixon, 1987}, 

vehicles were demonstrated to be better cues than to~ics in 

bQth experiments. Th.is suggests that the vehicle is ·more 

salient than the topic in the recall of metaphoric 

sente:i;i,ces. 1n ·contra$t ~ :Marschark and Hunt (' l 9 B 5, Exp. j) 

obtained no difference in the effectiveness of the two cue 

t~es, but they u tilized a . be.tween-subjects design. This 

attests to the ,importance of metho.dol'Ogy in affecting the 

·empirical outcome of reseaxch. 

Partial free re.call was scored (e . g. , Marschark & Hunt, 

1985 , Exp. 2) in both experiments when either the topic or 

vehicle noun of a sentence was reca.lled alone, or a correct 

topic or vehicle noun was paired with a new noun, or a noun 

'f:i:om. a different s~ntence. It indi.c:ates that an individu.al I s 

memory representation for a sentence is incomplete 'when 
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compared to the recall of an entire sentence. However, it 

may be better than not remembering anything at ali because 

retention of the one noun can be. used to trigger .memory for 

the remaining sentence half~ given the additional retrieval 

support pr.ovided in the ,cued recall and recognition tasks. 

Part · a1 recall was determined to be affected PY the sex 

of the participants, as females partia:(1y· recalled more 

sentences than m les. This was the only significant sex 

effec::t across both experiments. The sex variable was 

included based on past research (e . g., Backman & Oixon, 

1987) indicating that females remembered moie than males in 

the free· and cued recall of metaphoric ano. literal 

se:ntences. However, this e.ffect did not repl icata in the 

present instance, as the. gr~ater partial recall by females 

compared to males indicates that females had more incomplete 

memory traces than did males. 

There was evidence in the first experiment that, 

although the mean ratings in the incidental conditions did 

not influence retrieval, the four sentence tyPes did. Across 

f.ree ·and cued recall, 1·ow imagery sentences were the least 

frequently recalled, consistent with Paivio 1 s (1971) dual­

coding approach. That is, these sentences contain .abstract 

nouns that can only be processed with verbal strategies, in 

contrast to concrete nouns that can be processed either 

verbally or with im.aginal strategies~ With free recall, low 

semant:1o relatedness sentences were optimally recalled; with 
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cued recall, h1gh semantic relatedness sentences were most 

often rememhered4 

:rt was .speoulate:d th·at re.call of the 1-ow sema;nt,ic 

relatedness sentences could be e~plained by their 

uncustomary- presentation:_ they were literary sentences, 

presented ·n ths absence of their original context. It was 

this unusual presentation that rendered them memorable in 

the free recall situation4 With the provision of cues, 

however~ the basis for recall shi fted and beca'ltte the 

similarity between the noun terms in the sentence. That is, 

the hiqh degree of similarity pet-we·e.n tlre nouns in high 

se1n.antic relatedness s.entences was ·:most conducive to recall 

gi.ven half o_f the sentence as a cue. In addition, the age 

variable. did not interaot with $(;!.ntenqe tYPe, indic~t i ng 

that the hypothesized bases of retrieval in the :free and 

cued recall situations (peculiarity and similarity, 

r .e:spect,ively) were identical for y oung and old adults. 

Further, dual-coding theory was su.pported tor both age 

groups in the poor recall of. low i.ntagery sentenc.es. 

Retention was also. extended to the examination of 

serial position effects in free recall. Across both 

e:xpe~tments, there was evidence for primacy and recency 

eff.ects in strict free recallr and for rec-ency effects in 

lenient and partial ::fr:ee recal:l• T,his suggests that wit~ 

free recall, metaphoric sentences will be remembered from 

.both the beginning ~nd end list positions. nowev~r, with 
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partial recall., a reoency effect predominates, such that 

nouns from recently pr.e'l:iented sentences are remembered. 

Lastly, the literariness of the s ·en:tences in the firs.t. 

experiment was investigat.ed. This variable is of interest 

becaus.e it highlights the issue of ecological validity . That 

is, the pattern of results with constructed metaphors ·may 

not be represenf:ativ~ of those obtained with more natural 

metaphors created by poets~ It was found that non literary 

sen ences had higher mean rati'ngs across the three 

incidental conditions than literary sentences, prob.ably 

because., as stated by Katz et al. ( 1985) •, ''·presentation 0£ 

poetic col11.parison·s w·ithout context. . . p uts those metaph0;rs 

at a dis.advantage rel.ative to the construct~d ones. when one 

attempts to interpret them'' (p. 380). Further, nonliterary 

s-e.ntenoe.s were remeltlbered better t h an literary sentences in 

the cued recall task . 

With partia). free recali, the reverse effect was 

ab-served, a.s literary s.entences were retained better than 

nonliterary sentenc·es; this effect also. approached 

significance with lenient f ·ree recall. It is postulated that 

this latter result also indicates the relevance of context, 

as some of the l.i terary ·sentences were rendered unusual and 

more memorable by the absence of their original contexts. 

However, it is the degree of peculiarity that determi;nes 

whether the entir~ sentence or merely part of it will be 

freely recalled. Specifically, the greater the peculiarity, 
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the more likely partial- recall will be evid.ent. With the 

provision of cues, however, there is a broader basis. for 

retrieving items from the memory store, and peculiarity no 

longer serves as the basis of retrieval. Further, there was 

no intei.-a.ction of age. with sentence literariness in any of 

these analyses revealing that the absence of context with 

literary sentences similarly influenced the rating and 

recall per ormance of young and old adult.s. 

I:mag.ery and semantic Feature Theories 

Semantic feat~re th.e.o·ry was manipulated with the. 

semantic relatedness dimension in task l of the second 

expe.riment. The· theOJ::y prbposes that word meaning is a 

function of an under-lying feature set co·ntaining all 

possible meanings of a word. The meaning of a met~phor is 

determined by the feature overlap of the individual words 

comprising the metaphor; those features that are shared by 

both words are raised in salience in the resultant meaning 

of the metaphor. 

The resQlts indiaated support. for the theory. For both 

age groups, high semantic relatedness noun pairs were rated 

hig,he.r than low semantic relatedness no.un pairs, and more 

features were generated for the former than for the latter 

pair type. Further, the correlation between ratings and 

features was significant for both young and old adults, 

indicating that highly similar words had more properties in 

common. These findings demonstrate that th.e tenets of 
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seman~ic feature theory were substantiated with both young 

and old adults, thereby extending the appl.icability of th_e 

theory to an o.lder population. 'l'here- was no effect of 

context on the rating or generation tasks, consistent with 

previous r ·esearch (Johnson & Ma.lgady, l.9.79). 1'his is. 

probably because underlining the tep.ic and vehicle nouns in 

he sentence presen,tation format de-emphasized the. remaining 

sentehoe context~ 

Lastly, tbe salience of the largest and two most common· 

catego.ries of feature$ generated across the noun pairs was 

cal.cu.lated, and observed. to be: fairly 1'ow in both insta-nces . 

This suggests that, overall, similarity between the nouns in 

each pair was based on many properties, and not on a single, 

dominant attribute. Further, it should be noted that this 

:measure of saliency across noun pairs is not related to that 

specified by ortony (1979a), which concerns the relat.ive 

salience of the topic and vehicle terms within a metaphor. 

Imag.ery· was examined in task 2 o·f the second experiment 

by manipulating the reoall instructions with high. and low 

imagery s:ente;nces. However, there was no effect of -imagery 

instructions on recall. •The absence of an instruction effeot 

corroborates previous res.earch (Harris, Lahey, & Marsalekr 

1.980, Exp. l; Riechmann & Coste~ 1978, c"ited in Riechmann & 

Coste, 1980), but it is also contrary to· studies with 

proverbs indicating the advantage qr comprehension 

instructions over imagery instructions in the recognition bf 
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p·-r-ov-erb. interpretations (Rieqh.m;ann, ,197:5, c it:ed in Riechlnann 

& Cost~, 1980; Ri~cb:mann & van Wyk, 19,77 1 oited in R.techma.nn 

& Coste, 1980). However, the dependent variable in the 

latter st dies was the recognit,ion of il;tterpretat.ions, and 

not the recognition ot the original stimuii, as in the 

Harris et al~ (1980) research ,, which might account for the 

discrepant findings. 

The absence of an age by instruction interaction in the 

z:-ecaJl analyses is contrary to stud.ies of pa ired-associate 

·learning revealing beneficial ef·fects of •imagery instruction 

for old adults (e.g . , Thomas & Ruben, 1973" cited in Poon , 

Walsh-Sween:ey, & Fozard, .198Q ; ·'rreat & Reese, 1976). 

Hq-wever 1 the present :results are consistent with studie.s .of 

sentence memory indicating that the. performance of the old 

adults did not improve with instructions to imag~ (e.g., 

Backman & Nilssonr 198.5; Whitbourne & SJ.evin, 19.78). This 

extends previous .f in~ings with literal sentence 1stimuli to 

metaphoric sentences, and suggests that the advantage of 

imagery .instruction for old adults may d~pend on the nature 

of the stim.uius material empioyed. 

An alternative interpretation is that the imagery 

instruction manipulation with sentence stimuli is not as 

strong as the ;mnemonics typically employed with paired­

associates and list learning taslts (e.g . ., method of loci, 

peg-word te_chniqueJ .. This study is- illustrative fn this 

.regard, as th.e imagery instruction group received v~ry br.ief 
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training in the formation of interactive images, and v1as not 

allowed any extensive practise. Furtl'ier, sentence 

presentation was paced, and did not afford par1...icipants much 

time to fonn very elaborate or memorable images. Past 

research bas ascertained that older adults are generally 

more disadvanta9ed than younger adults when the presentation 

rate is rapidty paced (e.g. c Canestrari, l -963) . 

Also, high imagery sentences were recall~d better than 

low imagery sentences with strict and lenient cued recall~ 

This is consistent with a dual-coding position (Paiv.io, 

1971), as bigh imagery sentences can potentially be 

processed with either verbal or imaginal strategies, while 

low imagery sentences are mediated solely by verbal 

processes. II;l addition, there was no interaction of age with 

sentenee t.ype, providing evidence of the utility o.f dual­

coding theory with both young and old adults. 

Lastly, there was an interaction between sentence type 

and instructions .. It was expected that high imagery 

sentences would be recalled better than low imagery 

sentences with standard instructions, as predicted by dual­

coding theory {Paivio, 1971). However, the two senten.ce 

types were antidipat~d to be similarly recalled with imagery 

instructions. These results were apparent for lenient f-:ree 

recall, strict cued recall, and in the expected direction 

for lenient cued recall_; contrary f-indings were obtained for 

stridt free reaal.l and partial recall. Tbusr there was some 
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support for the role: of· imagery in the recall of metaphoric 

sentences, contrary to the conceptua base hypothesis 

pro:t.fE!red by $'onec)<., .R~ecrun-ann, and Hoffman ( 1975) 4 However, 

this latter position is founded on evidence utilizing 

proverbs and their interpretations, and. it is suggested that 

the proeesses involved in metaphor and proverb comprehension 

may not. be directly oo:mparable. As stated by Kausler (1982), 

11conceivably,, proverbs and metaphors involve different forms 

of functional reas.oning that dif•fer in their age 

sensitivity~ (p, 552). 

Age Dif£erences 

In examining retention acros.s the free., cued, and 

recognition tasks in both experiments, the young recalled 

;morg than the old adults at all levels of retrieval support,. 

However, the interaction between age and recall task 

indicated that the dif~er.ence in their performance was 

almost eliminated with the' recognition test. This is 

consistent with previous research indicating equivalent 

recall for young and oTd adults when a semantic orienting 

tas)t ·was colllh-ined with recognition (Perl.mutterr 1978', 1979). 

Howe~er, this beneficial effect of recognition may only be 

evinced utilizing within-subjects desi:gns, as contrary 

evidence has been obtained with a between-subjects procedure 

(e.g., Mason, 1979). FU.rther, the old improved 

proportionally mo.re than the young across al.l levels ·of 

retrieval support. As stat~· previously, this substantiates 
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the notion of cQe-dependent forgetting {Tulving, 1974), as 

recall improvement wit~ oues and recognition indicates that 

information in the memory store was· not 1o·st, but was merely 

inaccessible. Lastly, the absence of an interaction betwe.en 

age and orienting co·ndition connotes that the poorer memory 

performanc;;e of: th~ old adults v1as not due, to the encoding of 

the stimulir as advanced by some researchers (e.g~, Craik & 

Simon, l980; Eysenckr 1974) . 

The old recalled more parts of sentences than the young 

adults in the free .recall situation in the first experiment~ 

and more words rrom noun pairs in the first task of the 

second experilllent. This may indicate that, for some 

sentences/noun pairs, the old stored more incomplete memory 

represe.r:,.ta.tions than the young adults. When Marschark an~ 

Runt (1985r Exp. 2) exalllined partial recall, they concluded 

that memory for metaphors was wholisticr and did not involve 

the "retention of discrete associ•ations· between subjects and 

predicatesn (p. 418). However, the present findings suggest 

that this may not always be the case, particularly for older 

adults. 

With res~ect to cued recall, the interaction between 

age and cue type, given the lenient criterion in E~eriment 

1 1 indicated no effect of cue type in the recall performance 

of the young adults, but better retention with vehicle oues 

than with topic cues for the old participants. This provides 

some suggestive evidence that, for old adults, the vehicle 
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spec.1.fi,es t:be. topic ( Paivi·o, 1979) , and, is of higher 

salience than the top10 (Ortony, 1979a)- However, as this 

interaction was not apparent with a strict criterion in 

Experime·nt 1, -or in the second experiment with either 

criterion, it should be viewed as tentative until 

corroborated i.n further investigation-. further.~ across both 

eXperiments-, the old omitted completing more of the. 

sentences, when provided with. half of the sentence as a cue, 

than th~ young participants. There were also more errors of 

incorre.ct rejection on the recognition test in the first 

experiment for the old than for the young adults. This may 

indicate a hesitancy in not positively identifying a 

sentence unless they are absolutely certain it was contained. 

in the. original sti.tn.uli (Botwinick, 1_'967) .. 

Lastly, there was an intera:otion between age and list 

position for lenient free recall in Experiment l, indicatihg 

that, while the young retained more than the old across all 

lis.t posi•tions, this difference increased from the beg.inning 

to the end of the list. Specifica·11y, there was a rec·ency 

effect for the young adults, and a primacy e ·ffe.ct for the 

old adults ,(see Figure 4) . •rhis suggests that list p·osition 

ef.fects in the recall of metaphoric sentences may vary with 

the age o f the part.icipants, contr.ary to previous research 

indkcating no age differences ln serial position effects 

{Bromley, 1958; Eisdorfer, Axelrpd, & Wilkie, 1963). 

There were also age effects in the rating and feature 
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generation tasks in the second experiment. There was no 

difference between th·e young and old adults in ratings of 

noun pair similarity. aowe~err the young produced more 

features, a greater variety of responses, and more correct 

responses, tban the ol.d part-icipants. When the most comm.on 

and two largest categories or response were examined, the. 

young and old adults were observed to generate different 

features. Thus, While both age groups perceived the same 

degree of similarity between the nouns .in each pair, the 

actua·l basis of this simil.arity was different. This result 

also argues that rating data alone may present an incomplete 

account of the processes involved in mgta-phor comprehension. 

In addition, lenient free recall .of the noun pairs 

indicated an interact-ion between age and the o):;d°er of task 

completion. Specifically, recall hy the old was not 

influenced by the order of the rating and feature generation 

tasks. However, for the young adults, retention was better 

when generation preceded rating than when the order was 

reversed. rt was speculated that the young performed best in 

the order that mlnimized interference effects across tasks. 

However, the ta·ct that. the old were not similarly- affected 

suggests tl1a.t they remembered noun pair•s from whichever task 

was most recent. Information from the first ta.sk was thus 

either lo$t from the memory store, or was inaccessible with 

·he free recall test employed. 

The issue of conort effects arises here because these 
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wer.e cr.oss-sectional studies in which indiv· duals of 

different ages were compared at the same point: in time. That 

is, individuals o:f varying ages are also. members of distinct 

cohorts, and it is highly likely that they can be 

distingu~shed in many respects besides age. There a~e 

d i ve:rse soc-ietal and cultural factors that influenced. the.ir 

growth - For ex.ample, historic. events such as war· and 

economic depression, and sociocultural evolution sucb as 

changes in education and hearth care produce divergence 

between cohorts These cultural or genera·tional differences 

may influence the variables of interest. Interna.l validity 

i.s th.us jeopardized because observed age differences may 

actually be descriptive of cohort differences. For eJ_Caniple, 

in the present research., ther.e may have been age-related 

differences in beliefs about memory, conceptions of the 

tasks,. and criteria of performance~ Salthouse (1982) 

asserted that the best way to deal with this potential 

con found is to demonstrate that the majority of the ob.served 

a9.e differences are determined by experimentally manipulable 

variables. In the present instance, this explanation of age 

di.fferenoes· in terms of manipulated variables cannot be 

fully demonstrated, and the possibility .of cohort 

differences may not be rejected. 

Further Issues 

Given the ·results of this investigatioll, several 

related iss ues will now be addressed. These include the 
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notions· of context;." individual differences 7 possible 

directions for future study, and the relevance of th ' s 

research to cognitive tbenries or intor:mation pr:oce$sing. 

Ea.ch o-f these areas will be addressed in turn. 

The importance of context was postulated in the present 

research with ~espect to literary sentences, and wa~ 

manipulated in the presentation of noun pairs in the second 

experiment. Several researc.bers hav~ discussed the role of 

context in metaphor· oomprehens;i.on. ~or example, Hoffman 

(l.984) has stated that almos.t any sentence can be regarded 

as metaphorical given the appropriate context . . He provided. 

evidence (MpCabe, 1980, 1981 1 cited in Hoffman~ 19'84) 

indicating that tf metaphors are presented in the context of 

meaningful c·onversation or prose,· they may become more 

'memorable. Anderson and Ortony (1975) also argued for the 

roie of context in metaphor comprehenslon, stating t hat 

contert imposes an interpretation, and that because it 

d?termines semantic relationships,, it is indispensable . 

camac and Gluc.ksberg (1984) concurred in their assertion 

that, in so@e oases, there may be several features that the 

topic and vehicle terms share, but without additional 

context, the intended meaning is ambiguous. 

The r o le of context has :recently been elaborated in a 

theory advanced by Ma:rs_chark (1985}. Termed the· "context 

ava.ilability mode·1", it was evoked to e'Xpla.in f'indings 

inconsistent with dua.1-coding theory. Sp~cifically, dual-
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coding was robust at demonstrating the ~dv~ntage of concrete 

over abstrac setntences with list learning and mental 

manipulation ,(e.g. , mental rotation, symbolic comparis.ons) 

studies , but it could not account for some evidence from 

s entence and prose research. ·The. context availability model 

asserts that in list learning t .asks, i .tem-specific 

processin<~ occurs. With individual sentencesr however~ two 

types of processing are required: the item-speciflc 

processing of concepts,. and the relational processing amohg 

these concepts . With mul.ti-sentence prose, there is even 

greater relatio.nal processing, as a variety of contextual 

information must be cons·idered. 

Employing terminology from discourse models (e . g., 

Kintsch & van Dijk, 1978.), comprehension and memory for 

lists of unrelated sentences involves microstructure (i.e. ,· 

the structure of individual proposition·s and their 

relations-) . However, relat.ed sentences in text also invQlve 

macrostructure, the re.lations among propositions and the 

topic of discourse. concrete and abstract sentences invo·1 ve 

si.rnilar processing at tha macrolevel (e.g., prose), but 

ooncrete ma~erials benefit more at the microlevel {e.g., 

lists) from the activation of perceptual information. The 

theory thus predicts that the superior recall. of concrete 

materials observed with word and s .entence iis·ts may not 

generalize to sentences in paragraph contexts. That is, 

providing a context may increase the relational proces:sing 
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of abstract materials. and thus improve their: recal-labil.i.ty 

to a level c·ono:nensurate with that of concrete sentences. 

Marschark (1985) conducted three exp_eri.ments testin9 

this hypothesis by manipulating the: ordered presentation of· 

sentences in a list or in paragraph form, presenting 

senten_c s randomly or in order, and utilizing comprehension 

·or intentional memory instructions. The results were 

o.ons.istent with a context avail.ability ·model, ind icating no 

dif-ference in the reca·11 of abstract and concr:ete sentences 

with paragraph presentation, but superior recall of concrete 

sentences compared to abstract sentences when sentences were 

presented as randomized lists. It was concluded that 

providing contexts for abstract materials. increased the 

relational processing of them.-

Thus, the implication of Marschark's (1985) research 

for the present findin~s is that if the metaphors had been 

presented in J?aragraph form, the effect of sentence type in 

both eXperiments may have been reduced~ Specifically, recall 

of high and lo.w imagery sentences would not have differe:d . 

This would have diminished support for dual-coding theory, 

or at least re.quired that it be q:uali·fied on the basis of 

cons.1.derations of context. Further , this discus.sioli of 

context suggests that caution must be exercised in 

generalizing to m¢taphors in more extended contexts, ·where 

the additional ~acrostructu.re also contrib~tes to metaphor 

processing. Likewise~ the present findings cannot be too 
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readily applied to figurative language in general, because, 

a,s previously noted, there is no conclusive evidence that 

s ·m.ilar mechanisms underlie the a;bi_lity to -comprehend 

different typ·es of nonliteral speech (e.g., Kausler, 19-82) . 

In ad.di tion ~ these results may be relevant o.nly to metaphors 

focusing 011 the relation between the topic and vehicle 

nouns, and not to those involv,ing other spee:ch classe.s. For 

exa:mP'le, in the meu;i.phor UJ.nflation is e:ating our savings," 

the source of the metaphoricity is the verb and not the 

oo~parison of th~ topic and v$icle terms. 

Another consideration that was represented i ·n the 

present re·search was that of individual differences. Hoffman 

(19'84) argued that awareness of .111et.aphoria. meaning also 

depended on individual. differ.ences in cognitive style .• One 

of the con;clusions of t.h.e ~esearch by Pollio and Smith 

(l979) was tbat perceptions of anomaly· and metaphor were 

nigh.ly dependent on individual judgments, and that the 

infl-uence o.f indi'l?"idµal differences must play a }5:ey ro.l ·e in 

any th~ory of metaphor. Katz et· al. { 198.8) also obtained 

e.vide:nce for considerable idiosyncracy a·cross individuals' 

r:netaphor ratings, .and stated that, ,r:var·iation in individual 

reactions to metaphors., remains a centrai theoretical 

problem that is only now b~ginning to reo¢ive e:rnpJ.rical 

'study" (p. 23) • 

In fact, Johnson and Malgady (JQBO") have specJfied a 

p~rceptual theory of metaphoric comprehension that focuses 
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on how indivi4µals interpret metaphors (see chapter 2). TRey 

hypothesized that there wen~ two possible sources of the 

content of roetaphor.ic interpretations. the material and the 

individual. More specifically, metaphors were viewed a·s 

associate·d with a set of meaning possibilities potentially 

.realizable .in any giyen il;idividual- By implication, group 

data c.0.uld not be utilized t:o discover what a metaphor meant 

to a specif.tc person. Katz et al. {1-988) concurred with this 

viewpoint in ass.erting that "individual differences almost 

certainly will interact with the structural ·characteristics 

of. the metaphors themselyes" (p. 2.J). 

In tthe present research, individual differences ~ere 

examined in analyses of covarianc$ with the education 

variable and the score on the analogies test. With respect 

to the former, it was significant in predioting tb.e number 

of constructions by the old participants in the cued recall 

task, although the direction of the relationship de.pended on 

the e:xperiment. Further, it was related to the lenient cued 

recall ·of the you:ng· adults in Experiment 2. Wi.th respect: to 

.analogies, it was significant in several recall analyses 

across both e.leperiments. However, the correlation·s were 

higher for the young than for the old in .Experiment 1, and 

e~actly the reverse for the second experiment~ These 

findi;ngs support Sternberg's (1977) .role of analogical 

reas_oning in metaphor s ·omprehension .and extend it to the 

recall of metaphoric: sentences . Future research should 
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attempt to identify additional factors {.e.g., verbal 

ability, c.rea.tivlty) tbat might hel_p to. predict individual. 

performanc~ in the recall o.f m~taphoric sen"tences, as this 

will aid in elucida .... ing the mechanisms involved in th~ 

comprehension and reo·a11 0£ figurative language. 

In addition1 th~re are several possible directions 

·future research might follow. First, more refined 

0peration·a1 definitions of constructs are now p.ossible. For 

example, the .research here aonceptualized feature.s as 

adjectives. ffowever, this may be a limited p·erspective, a.s 

there are also word taxonomies predicated upon verbs and 

nouns ( e .. g., robin-bird). Th:us, future investigation of 

features may encompass a ·broader definition of the term than 

was employed here. 

In thi.s regard, eonnor and l<ogan {1980) have noted the 

difficulty in operationally defining features, and have 

devised a moxie _qualitative approach utilizing the Metaphoric 

Triads Task (MTT). The MTT is a nonverbal instrument 

comprised of 29 triads o.f chromatic pictures. Two a·re 

metaphorically related, and the third shares a non.metaphoric 

relation with each of the other two. The participan:t•s· task 

when presented with a triaq. of pictures is to choo.se the two 

that ugo to_gethertt best, and to explain the basis for the 

pair.ing. The participant has the opportunity to form other 

pairings and describe them; interest is on whether the 

metaphoric pairing is recognized and clearly interpreted. 
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The authors ·collected data establishing the convergent and 
, 

discri.nlinant validity of the MTT, Greater use of the MTT may 

help to ascertain whether it describes features better than 

a verbal presentation. 

Al.Sb,. over a decade ago, Honeck, RJ.ech.mann,, and Hoffman 

(.1975-) argued for a more formaJ. specif.ication of semantic 

similarity, and ortony (197~a) has since offered the 

distincti;on between literal and figurative similarity. That 

is, the to.p ic and vehicle o.f a metaphor :may share a common 

feature only figuratively (Totirangeau & Sternberg, 1982) . 

For example., the instructions in the feature generation task 

of the present research stressed the literal similarity 

between the topic and vehicle terms. However~ participants 

may have thought .of additional features based on figurati:ve 

similarity· that they did not iist because the task did not 

seem to require this. Thus, future research will have to be 

explicit in the definition of sim.ilari~y being utilized, and 

if comprehensiveness is desired, both types of siinilarity 

Will have to be distinguished. 

In .addition, the concept of imagery needs to be more 

extensively investigated. For example, Harris, Lahey, and 

Marsalek (1980) have discussed the notion of surrealistic 

imagery, and its potential importance to imagery theories. 

However, ·such qualitat.ive distinctions have not been 

subjected to empirical validation. For instance, the. imagery 

dimens.ion rated in the pres~nt research emphasized the 
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ease/difficulty of ·forming images. It did not anal · ze the 

c.omp.le.xity, qualityr or nature. of the Ho.ages for:r_ned,, or wl'.La.t 

domains were being ut,i:Lized i.n imagery formation (e.g., 

topic, vehicle, or both). Further,. no train"ing :with imagery 

was involvedf nor were various imagery mnemonLcs c ontrasted 

for potentially dif·fe,rent effects on ratimj"s . Mi aspects of 

imagery need to. be examined to provide a £ull account o.f its 

role in theories of metaphor comprehensi•on and retel)tio:n. 

In addition, it w.ouid have been advantageous to a1s·o 

have included in Experiment 1 a metaphor goodness dimension 

to be. rated. This is because the researoher· noted in 

selecting sentences low on the semantic relatedness and 

imagery scales (Katz et al .. , 19,8'8) t hat t hese sente;m.ces were 

also rated low on the dimensions of metaphoricity and 

metaphor goodness. These refer to the degre·e to which 

senten,ces are consid•ered to be literally or figuratively 

true, and. to how goo·d or apt the metaphor appears , 

resp~ctivel.y. Thus, this presented somewhat of a confounc:L 

as sentenqes low on these dimensions were also less 

1:netaphorical, and perhaps less c01nprehensible:. Inclusi.con o'f 

the meta~hor goodness dimension would have permit ted 

investigation of this p.otent1al confound . 

.An explanation to~ this observed relationship b~tween 

meta:phor gooanesS' and the relatl v:e position of sentences on 

the imagery and semantic rel~tedne:ss scales is apparent- in 

the ·research of McCabe (l983). -She conducted four 
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experiments to e:,(an ine.. the. ·relation between sim.ilarity and 

metaphor quality. The type of stimulus mat~rial was varied 

over the studie.s from word pairs, to sentence metaphors of 

the form. •1 (An) A is a B" , to metaphors in extended passages. 

Tnere were th~ee conditions r.equiring participants to 

ei'ther : (a) rate the similarity of. noun pal.rs out o.f 

s~ntence context, (b) rate the quality of metaphors in 

sentences of the form "(An;)~ is a B", or (c) rate the 

quality of the metaphors in extended passages •. 

In g~eral, it was· found that the similarity of noun 

pairs wa~ related to metaphor. quality in isolated sentences , 

but not to .quality in extended contexts. Further, there was 

no significant correlation between the .quality of metaphors 

in isolated and extended contexts. Mccab"e concluded that 

-when there is n othing else to go on•, as in isolated· 

senten~es, metaphor quality depends on the similarity 

between the :topic and vehicle terms . However, when .m:etaphor 

occurs in a longer, natural context, sintilar-ity is 

overridden by that ,oonte:xtf influencing metaphor.ic quality. 

Thus, with respect to the sent~nces util"ized in th_e 

present research,. their metaphor quality was based on the 

similarity· between the topic and vehicLe tel:;m.S. Those 

sentences displaying low similarity bet~een the terms (i.e . , 

low imagery .and low semantic relatedness stim~li) would 

therefore be si.multaneously viewed as poor in metaphor 

quality. Katz ., Paivior ·and Ma.rschark ,( 19.8$·") ha'?"e aLso noted, 



hovlever, that metaphor goodness ratings may invo,ive. both 

aesth.et.ic and n.onaesthetic properties, and that this 

dimension should h.e investigated :more e~licitly in future 

research~ 

Lastly, furth~r ~t~di~.s should be conducted to 

determine the influence of age in the recall of poth 

meta'µh,or meaning and the verbatim recall of metaphor 

structure. The present. resea.roh. revealed age .differences 

favoring the young adults with the latter type of retention-. 

Hm,tever I age effects ID9Y l;)e r ·educed or noti:e:x:istent wh;en 

memory for meaning is analyzed~ Such a result: was ob.served 

by Labouvie-Vief, Campbell, weaver, and Tannenhaus (1979) 

(cit:ed in Kausler_, 1982) in a ~tudy with two conditions 

requiring young and old adults to either recafl the verbatim 

content of metapborsr or. to recall their meanings. The young 

·a .dults performed better· .in the verbatim :r.:-ecall condition, 

while. the .old adults. remembered more in the meaning 

condition. 

Ultimately r the resu·1ts of this metaphor :res.ea·rch must 

be incorporated into cognitive theories of in:formation 

processing and me:rffory if- the theories claim to have any 

generality at all. In this regard, there appears to be 

fai,rly widespread agreement th~t networ~ mo4els ba,sed o~ 

spreading acti'7ation mechanisms in a semantic "spac-e.u are 

n.ot adeguate in accounting for metaE?hor {Malgady, 1'976; 

:Maigady &, Johnsonr 1980; or-tony, Reynolds, & Arte-1;, 1978)-. 
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These theories posit that concepts are re~resenteQ as nodes 

in a semantic network. Movement within the ne~work is 

through a: spreading ·a-c.tivation 111ecl:lani•sm based on the notion 

of an intersection, in which a no.de is activated by two or 

more concepts ih the input st.r .ing. 

The difficulty these models have: in explaining the 

processing of metaphors is that they fail to account for the 

asymmetriqal nature of metaphors. For exaJJ}.ple, the ~eta~hor 

"Surqeons are butchers" has an entirely different meaning 

than nsutchers are sur.geons", yet a spreading activation 

meohanism would res~lt in the .same intersection for both, 

even though the grounds of the two metaphors are different.. 

Howe:ve.r, Clevenger and Edwards ( 198 B) conducted two 

experiments with the semantic differential procedure and 

concluded that proximity- in $~man:tic space was a majo):; 

fa·ctor in selecting metaphoric vehicles for figurative 

to.pies. 

There is also some colilsensus that propositional models 

(e.g., Kints.ch, l974) can not ad~quately account for 

metaphor {Belmore, 1 g·a 2; ortony , Reynolds, &- .A.rter, 197 8) . 

These mode.ls as.sume that comprehended sentences are 

represented. 'in the form .o:f propositions. In this view, 

metaphors are seen as semantically anomalous, ):;>ecause they 

do not fit the rigid word meanings in propositions,, .and as 

such. must be converted ihto explicit comparisons. Thus -, in 

these mod.eis, it is impossible to distinguish metaphors from 
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anomalous sentences, and it is not evident that every 

metaphor can be readily converted into an explicit. 

comparisoh (Ortony et Ql., 1978). 

Ortony, Reynolds, and Ar.t~r (1978) suggested that 

schema· models may p:r:ovide a better :understanding of metaphor 

comprehension. In this approach, knowledge is represented as 

associations elicited by thin·gs to which the wo·rds refer~ in 

contr st, knowledge in propositional models is expressed in 

the core meanings of words. Thus, the information that is 

stored in schema representations is what is usually or 

normally the. case, rather than what is necessarily the case~. 

More specificaliy, the structure of a schema is of a series 

of varlables together with relationships among them~ This 

model is more fiexible in matching incoming information to 

previously stored knowledger and does not require that 

metaphors pe reinterpreted, as in proI;>o.sitional models. 

Thus, schema theories may offer one plausible account of the 

cognitive processes involved in metaphor comprehension and 

retention. However, whatever th~ model, it is clear that 

"any psycholi:ngui•stic theory that does not hand.le metaphor 

is incomplete., and any that cannot is inadequate0 (o~tony et 

al., 1978, p. 934), 
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APPENDIX A 

Stimulus M'etaphors Used in Experiment l 

High Semantic Relatedness 

1. A fan is a private breeze. 
2- A plaype~ is a sandbox« 
3. A l _antern i •s a flashlight. 
4-. 'l'he soul is a v-oicel~ss thought. 
5. Waves are the sailor's $teed. 
6. Billbo.ards are yellow pages. 
7. Smoke is a fire•s calling card. 
8. 'rhe automobile is a mechanical horse. 
9. A blackmailer is a ieech. 

10.. A dam is a _ fence 
11·. c-ig rettes are pacifier~~ 
12 ~ The tongue is a bayonet..-
13 ~ A sewing needle i s · a porcupine quill. 
14 . Tweezers are pincers~ 
15 ~ A swinunin9'. }?OOl- is a chl-orinated pond. 

Low semantic Relatedness 

1. Death is a drurnnrer. 
2. A table is a four-legged animal. 
3. An envelope is .a casket. 
4, Uysticism is a figleaf. 
s. The moon is a dancing cat. 
6. A te·levision antenna ·is a rabbit. 
7. -Night is a castle. 
8. The environment is a chaJDber pot-
9 ~ SL~ep i s an ocean. 

to. Noon is a r-isin.g dd'iphin-~ 
11.. Money is blood. 
l2. A fisherman is a spider. 
1.3. Laughter ii:; a laxative. 
14. A forest ·is a chameleon. 
15. Autumn is a hawk. 

High Imagery 

l. A pimpie is t-he skin•s -volcano. 
2. Adventure is a roller-coaster. 
3~ Skyscrapers are giraffes. 
4. An egg is an incubator~ 
5. oru.g addicts are holiow shelis. 
6 A marshmallow is a tiny pillow. 
7. A tie is a noose. 
8 . The tnind is a _mounta:i.J;lous ,J..anctscape. 
9. Clouds are wooly worlds_. 

10. A rooster is• an alann c -io.ck. 
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11. A trained fighter is an armored knight. 
12. Earth is a buzzing beehive • 
. l3. snow is falling dans:r::uff. 
14~ An. anthill ·s a crawling colony . 
15.. 'l'wink.li•ng stars are fiickering candle-s .. 

Low Imagery 

l Vanity is a charade. 
2. Ftistory is a spong(:! -. 
3. Independence is a false liberty. 
4. The human form is a .fiery forge. 
5. Mankind is a preface. 
6. Religion is society's lifeblood. 
7. Extravagance is polson ivy. 
8. Anarchy is a destructive waterlng can. 
9. Maturity is wrecked happiness •. 

1.0.. Anticipation is spring seeding. 
11. Experience: is fermented wine. 
12. Math~matios is unadorned beauty. 
13. Jealousy is an unannounced ·competition. 
14 .. Fame is an intrusion. 
1.5. A shoelace is a 9arden hose. 
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APPENDIX B 

Tas.Jc Instructions Used in Experiment l 

Number of Al.ternative Interpretations 

21J 

In this tas , you will be a:sked to j·udge sentence-s with 

regard to the number of possible interpretations that you 

can give to each. consider tb.e. followj_ng sentence: "When the 

wind blew,i the house shook. 11 You probably understand or. 

comprehend the meaning of this sentence~ some _sentences, 

however, appear to be nonsense or take a long time to 

understand. ColilSider, for example, the following sentence: 

"When t:he show wa.s over the gruesome .split.'' This sentence 

is probably nonsense· to you, although ·with effort you c ·ou.J.d 

probably make some sense out of it. For exanwie·, if you 

thought of "The Gruesome'' a.s the name of a travelling 

theatrical gro:up, the sentence .co_uld be quite 

unders,tandab 1 e. 

Some sentences can be given more than one 

interpretation. COl;l.Sider some possible interpretations of 

the sentence: 11Truth is a sword." some possible 

interpretations could be: l) truth can be a weapon 1 2) 

truth .is long and straight, and 3) truth cuts through lies. 

You might be able to think of other interpretations. 

In thls task we present you with a list of non.literal 

sentences: that are metaphors and ask you to state the number 

of different inte·rpretations that you ·can think of for each 

sentence. rf no interpretation comes to yb'ur mind, please 
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wri ta a o (zero) in th·e space provided at the beginning of 

the s-entenoe, .if you. think of one, write l in the space: if 

you think of two, write 2, and so o_n. Don't .be concerned 

about how atten you use a particular numberr as long as each 

is your true judgment . 

Below a.:r:-e several examples~ Indicate the number of 

differen alternative interpretations you can g-ive to each 

sentence by writi·ng the a.pprqpriate number in the space 

provided_. 

Semant·ic Rel.atedness 

In this task, y _ou will be asked to judge how similar in 

meaning the two objects of a sentence are. For example, 

consider the following two sentences: 1) Cities are 

beehives; and 2) The city is a library of ligh~. In each 

of these s ·entences, two objects are compared and related to 

each other in a nonl·J...teral way. You will he presented with a 

set of such sentencest all of which are metaphors. Your ~ask 

will be to decide how closely related in meaning the two 

objects of each sentence are. In a sentenc~ like "_1;. city is 

a large town," for example, CI'I'Y and LARGE TOWN probab'ly 

would be considered fairly oio·s~ in meaning. However, in. a 

sentence like II A city is a swamp of individuals," C_ITY and 

SWAMP OF I.NDIVIDUALS would probably be ·considered to have 

very little in c o mmon. Your ratings should be made on a 

seven~point soale where 1 is the LOW SI.MilARtTY end and 7 is 

the HIGB SIMILARITY end. A depiction of the rating scale is: 
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1 2 3 4 5 6 7 

LOW SIMILARITY HIGH SIMILARITY 

Again, you are to decide how close in meaning the two 

o'bjects of e.ach sentence are. You a,re, not to rate how good, 

or bad each sentence isf or whether you like it or not, or 

how pleasant it is. You are sµn,ply to rate each sentence for 

the similarity in meaning of the two objects in the 

sentence,. 

In the space provided peside each sentehce, please 

write in the number from l to 7 that best estimates your 

feeling as to the similarity i n meaning of the two objects, 

in each metaphor . If, in your opinion 1 the two objects of a 

metaphor are very distant in meaning, then a rating of 1 

should be .given. If1 however, you think the two objects are 

very close in meaning, then a rating of 7 should he given. 

For those metaphors in which the meaning of the objects is 

intermediate, to thes'e: extremes, an appropriate rating f .rom 1. 

to 7 should be given . Don• t be conc.erned about how often you 

us,e a particular number as long as it is your true judgment. 

Below are several examples. Indicate your judgment of 

the si.miJ.ar~ty between the two objects of each metaphor by 

writing in the numbe.r from 1 to 7 in the sp·ace provided 

beside each sentence. 
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Image.ability 

Sentences are known to differ in their ability to 

arouse ment:al images. Some sentences arouse men:tal images 

(that is, sensory experiences such as mental pictures) very 

quickly and easily, wbereas oth,er ~entences may only do so 

with difficulty .or not at all. For e>tampl..e, ycu n\ight find 

it .fairly ea.sy to make. a mental picture for the sentence·: 

tt'l'ree trunks are st-:taws for thirsty leaves and branches .. '' 

You might picture the leaves and branches as cartoon persons 

sucking on long straws on a . ho1:. day~ iI'he _pµ.rpose of this 

task is• to determine the easg with which mentai images· are 

formed for different sentences. You will be presented with a 

set of sentences, all of which are metaphp_rs~ You, are to 

i::-ate on a 7-point scale the. ease or ·difficulty with which 

they arouse 'Il'lental images. If you find it easy to form an 

image to a particular sentenoe 1 t hen you should give it a 

nlGH lm\GERY rating& If, however, you find it difficult to 

form an image to the sentence, then it should be given a .Low 

~GE:RY rating. A depiction of th~ rating soale is: 

l. 2 3 4. 5 6 7 

LOW 1MA:GERY HIGH IMAGERY 

rn the space provided beside each sentence, please 

write in the number from 1 to 7 that best estim•a:tes your 

feeling as to the ease wi•th •which a mental picture can be 
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formed for eacn metaphor. If, in your opinion, it is 

extremely difficult to forn an image to the sentence, then a 

rating of l should be given. If, however:, you think it is 

very easy to form an image to the sentence,. then a rating of 

7 should be given. F.o:r those metaphors in which your abiiity 

to form a mental picture is intermediate to these extremes, 

an appropriate rating rom l to 7 should be given. Don't be 

concerned about how often you use a particular number as 

long as it is your true judgment. 

Belo.w are several ·examples. Indicate your judgmeht of 

the ease with which a mental picture can be formed for each 

metaphor by writing in the number from l to 7 in the spa·c .e 

provided beside each sentence~ 

Intentional 

In this tas.l:', you will. be presented with a list. of 

sentences, all of whioh a:re metaphors . A metaphor is a typ.e 

of sentence in which two ob.jects are compared in a 

nonliteral way. For example, consider the following 

metaphoric sentence: 0 cities are beehives.•• This sentence 

is a :metaphor, .becauser literally speaking, a city is not :a 

beehive. However, a city is like a beehive because it is 

full of activity, because it is noisy, and so. on. ):·ou ar-e to 

read th~ metapho~ic sentences and try to remember as much 

about them as you can for a memory test that Will follow . 

Yo~ aren't expected to remember everything. Just do you~ 

best and try to remember as much as you can . 
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Table 1 

Mean .Age , Ye·ars o ·f Education, and Analogies Score by .Age 

Group, sex, and Orienting condition 

DeJnagraphic Variables 

Condition Mean Age Education Analogies a 

Young ~dU.l ts. 

overall 25.43 .16.15 2-4 .. 73 
(3.14) ( 1. 85) (3.8l) 

Males 25.25 16.65 25.75 
p .19) (l.92) (3.17) 

Fem·ales 25.60 15.65 23.70 
(3.09) (l.79) (4.46) 

rmagery 25.lO 17.00 24-10 
(2.13) {2.31) ( 4. 10) 

MaLes. 2~ .80 18.40 25 .20 
(0.84) (2. 61) (2.78) 

Fe1nales 23.40 1.5 .. 60 23.00 
(1.52) {0.55) (5.20) 

semantic Relatedness 26 . 10 16 .4'0 2-7 .. 00 
( 4. 68) (1.84) (2. 06) 

Males 22.80 15.60 26.60 
(2.17) (1 .14) (2. 1._9) 

Females 29.40 17.20 27.40 
( 4. 1-6) (2.17) (2.07) 

Interpretations 24.80 14.30 22.10 
(4.39) (1.64) (5.41). 

Males 23 . 40 14.40 24.6.Q 

Femaies 
(3.44) {1.52) (2.·97) 
26.20 14 •. 2 0 1 ·9. 60 
(5.17) (1. 92) (6.43) 

Intenti.onal 25 •. 7Q 16 . . 90 25.70 
( 4. 95) (2. 69) (4.30) 

Males 28,00' 1.s.20 26.60 
(6.29) (2 . 39) (4.72) 

.Felila les. 23.40 15.60 24.80 
(l~ 52) ( 2 .. 51) ( 4 . . 15) 



0.1d Adults 

overall 68 . 23 
(3.97) 

Males 69.20 
(4.00) 

Females 67~25 
(3.9'3) 

Imagery 70 - 10 
(3.64) 

Males 72.40 
(2. 07) 

Females 67.80 
( 3. 4.9) 

Semantic Relatedness 67.50 
(6.04) 

"Males 68 . 00 
(5,70) 

Females 6.7. 00 
(7 .00) 

Interpretations 68.lO 
( 3. 48) 

Males 67.20 
(4.15) 

Females 69.00 
(2.83 } 

Intentional 67.20 
(3.80) 

Males 6:9. 20 
('4. 0'9) 

·,Females 65 » 20 
ci.39) 

4.53 
(2. 79) 
15.55-
(3.63) 
13.50 
{ L 9·5) 

14.00 
(.J. 74) 
14~40 
(S. 41} 
lJ.60 
(1.34 ) 

15'.10 
(2 . 28) 
16.80 
(0 . . 84) 
13 . 40 
(1 -95) 

15.90 
(3 45) 
16.60 
(4.67) 
l5.20 
(1.92) 

1.3 . lO 
(3.25) 
14 .40 
(3.58) 
li.80 
(2.59) 

23 . 5.3 
(5 .. 01) 
23 ·• 3 0 
(4.88) 
2:'.L75 
(5.14) 

22 , 80 
( 6 ·. 34) 
23.80 
{6~54) 
21.80 
(6.72:) 

25.00 
( 4. 00) 
27.00 
(2 ·. 5.6') 
23. oo· 
( 4 . 4 ·2) 

23.60 
(5.85) 
20. 80. 
(5.81) 
26.40 
(•L88) 

22. 70. 
{ 4. 41') 
21.60 
(4.6'2) 
2·3. 80 
(4 . 55) 

Note. The values in parentheses are standard deviations. 

aMa:l!imum score= :'.35,. 
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Table 2 

Mean Ratings for ·Each Sentence Type by Age Group and 

O.r.ient.ing condition 

Orienting Condition 

Sentence Type SRL 

Young Adults 

Over.all 4.9 3.6 

High Imagery 6.1 4.5 

Low Imagery 3..5 2.8 

High Semantic Relatedness 5" .. ·9 4.8 

Lo.w semantic Relatedness 4.0 2.2 

Old Adults 

Overall 4.4 4 • . :3 

High .Imagery 5.6 5 .. 3 

Low Imagery 3.3 3.6 

High Semantic Relatedness ·5. 6 5.4 

Low Semantic R~latedness 2.9 2.B 
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IN'TS 

1.7 

2· . 0 

1.5 

1.8 

1.6 

1.7 

1.9 

1~6 

1.9 

1.5 



Table '.3 

Correlations Among the Scales by Age Group 

Scales 

Young Adults 

1. Imagery 

i. Semantic Relatedness 

3. Interpretations 

Old Adults 

1. Imagery 

2. $emant.ic Relatedne·ss 

3. Interpretations 

2 

.7307 

3 

.• 5.817 

.4425 

.5l00 

.4444 
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Table 4 

Mean Number of s ·entences Recalled by Age Group and Retrieval 

Condition 

Age Group Free 

strict criterion 

Young Adults 

Old Adults 

12.45 

.s .. .80 

Lenient Criterion 

Young Adults 

Old :Adults 

17.43 

8.78 

Retrieval Condition 

Cued 

37 .. 60 

24.43 

Recogn.i tion 

58.63 

55.2'5 

58.63 

55.25 

Note. The total number of sentences ·is sixty. 
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Tab le s 

Mean Number of Omissions, Intrusions , and Constructions by 

Age GrouR 

Age Group 

Young Adults 

Old Adults 

cuin g Variables 

Omissions Intrusions Constructions 

11 . 05 1.17 3 . 15 

23.SO 1~67 l . 52 
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Table 6 

Correlations Between Analogi~s score and Selected Recali 

Variables 

Young Adults 

Analogies 

Analogies 

'11-d Adults 

Analogies 

Analogies 

Free 
'Recall 

.41 

.42 

.35 

• -2.8 

Cued 
Recall 

Topic 
Cues 

Strict Criterion 

.57 .54 

Lenient criterion 

. 56 • 55. 

Strict Criterion 

.44 .34 

Lenient Criterion 

"3-8 .28 

Vehicle omissions 
cues 

~ 52 -. 46 

.53 -. 46 

.49 -. 41 

.46 -.4l 

Note. All correlations are significant at .Q < . 05 .. 



Mean Agee Years of Educatiob, and Analogies Score by Age 

Group, Se:<, Context •. antl Tnst.ruction Condition 

Context 

'!l'oung Adults 

overall 

Males 

Females 

Sentences 

Males 

Females 

Noun Pairs 

Males 

Females 

Old .Adults 

overall 

Males 

Females 

Sentences 

Males 

Fe:males 

Noun Pairs 

Demographic Variables 

Mean Age Education Analogies a 

Imagery Instructions 

.27. 42 
(3.57J 
2.8. 42 
(2.32} 
26.42 
(4 . 82) 

25 . 42 
(4.82 ) 
26 . 50 
(2 .12) 
24. 33· 
(7. 51) 

29 . 42 
( 2 .. 32) 
30.33 
( 2.52) 
2 8.50 
('2. 12) 

67. 38 
(4.20) 
6.9 .. 6-7 
(3.17) 
65~09 
(5.23) 

65.84 
(4.17) 
6.6. 00 
(2.83) 
65.67 
(5.51.) 

68 .-92 
(4.23) 

14.55 
( 1. 77) 
15.25 
(2.54} 

·13 .84 
(1.00) 

15.59 
(0 .-65) 
16~50 
{0.7 1 ) 
1 4.67 
( 0 . • 5-S) 

13.50 
(2. 89) 
14.00 
(4 . 36) 
13. 0.0 
(1. 41) 

14.88 
(2 .• 69) 
15 . 59 
(4.09) 
14.17 
(1.. J9) 

14.92 
(3. 06) 
16 . 50 
(4 . 95) 
13.33 
(l. 16) 

14 . 84 
(2 ·.,32) 

25 . 55 
(l .16) 
26 . 59 
(4.29 ) 
24 . 50 
(2.03 ) 

25. 7 5 
(3 . 1.0) 
-27.50 
(3.54) 
:24.00 
( 2. 65) 

2-5.34 
(3. 2.2) 

.25.6'7 
(5.-03) 
25.00 
(1.41) 

26.71 
( 4. 31.) 
28«17 
(3.99) 
25.25 
( 4. 63) 

24«50 
(7 .10·) 
2.8. 00 
(5~66) 
21.00 
('8. 54) 

28. 92, 
{ L 51) 
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Males 73. '33 14.67 28~33 
(3.51) ( 3. 2_2) ( 2. 31) 

.Fema,1.es 64 . • 50 15.00 29,. 50 
(4.95) (l ·. 41) (Q.71) 

Standard nstructions 
Young Adul.ts 

Overall 2·5 .·4 7 14.09 26,71 
( 4. 16) (l.24) (3.71) 

Males 25.34 13.84 25.42 
(4.36) (0.77) (6.9J.) 

Fema es 2s·. 59 14.34 28.00 
{:L95) (l.71) ( 0 .• 5 .0) 

Sentences 27.59 13.84 26.17 
( 4·. 71) (2. 18) (3.02) 

Male·s 26 67 13.67 23.33 
( 3 . 06) (l.53) (6.03) 

Females 28.50 14.00 29 .. 00 
(6.36) (2.83) (0.00) 

Noun Pairs 23. ·34 14. 3.4 27.25 
(3 .60) (0.29) (4.39) 

Males 24.00 l.4. 00 27.50 
(5. 6 '6) (0.00) (7. 78) 

Females 22.67 l4. 67 27.00 
(1. 53) (0. 58 ) (1.00) 

Old Adults 

Overall 64.38 14.13 22.63 
(2.95) (1.28) (4.16) 

Males 6.4. 67 15.59 26.25 
(3.22} ( 1. 51) ( 3 .14) 

Femal~s 64 -. 09 12. 67 19.00 
(2.67J (1.04) (5.l6) 

Sentences 63 .• . 92 l.3.84 22 . 50 
( ;3. 58) (1.16} (4.91) 

Males 65 ·. 3 3 14.67 23.00 
(5.03} ( 2 . 31) (5.57) 

Females 62.5'0 13.00 22.00 
(2.12) ( 0. 00) ( 4 . 24) 

Noun Pairs 64.-84 14.42 22.75 
(2.32} ( 1.40) ( 3. 4 0 ,) 

Males 6.4. 00 16. :50 29 . 50 
(1.41) ( 0. 71) (0.71) 

Females 65.67 12.33 16.00 
(3.22) (2.08} (6.08) 

aMaximum saore = 35. 
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Table 8 

Mean Number of Noun Pairs Recalled by Age Group and Context 

Condition 

Condition 

Young .Adults 

Sentences 

Noun Pairs 

Old Adults 

Sentences 

Noun Pairs 

Recall 

strict 

8.00 

S.,70 

4. 20· 

,6 .. 00 

Len.ient 

11.10 

11.80 

6.20 

7.20 

Note. The' total nuntber of noun pai-rs is twenty. 



Table 9 

Mean Nmnber of Sentences. Recalled by Age Group and 

I nstruc ion Condition 

condition CUed Recognition 

Strict Criterion 

Young Adults 

Iinagery 6.1 13.6 19.8 

Stand·ard 7. l . l3. 7 20.0 

Old Adu.lts 

Imagery 3 . ·2 8 .. 3 19 . '6 

St,andard 2.3 6 . 0 18.7 

Lanient c·riterion 

Young Adults 

Imagery 8.5 16 .• 0 19. 8 

standard 9.3 15. ·9 2.0. 0 

Old Adults 

Imagery 5.0 10.8 19.6 

Standard '.L6 8.4 is .. 7 

Note. The total number of sentences is twenty. 
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Table 10 

Mean: Number of Sentences Recalled by Age Group, Instructf.on 

condition. and cue Type 

Co dition 

Young Aclults 

Imagery 

Standard 

Old Ad:Ults 

'IIUagery· 

Standard 

Young Adults 

Imagery 

standard 

:01a Adults 

rmagery 

Standard 

Strict Criterion 

Lenient criterion 

cue Typ.e 

Topics 

(5.2 

5.7 

3.3 

2.0 

8. 1 

7.7 

5.3 

3..9 

V~hicles 

7 •. 4 

8 . 0 

5,0 

4 .• 0 

7.9 

8.2 

5 .5 

4.5 
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Ta,ble ll 

Mean Number of Omissions, Intru•sions, ahd constructions by 

~gP Group and Instruction Condition 

Cuing Variables 

Conditio,r:1 Omissions Intrusions Constructions 

Young Adults 

Imagery 3.10 .20 .70 

Standard 2.50 .10 1.50 

Old Adults 

Imagery 6. 70 .50 2.00 

standard 10.00 .10 1 . 50 



Table 12 

Correlations Between Analogies ·Score and Selected Recall 

Variables 

Young Adults 

Analogies 

Analogies 

Old Adults 

Analogies 

Analogies 

* y_ < . 05 .. 

Free 
Recall 

* .45 

. 38 

. 31 

cued 
Ret~a.11 

Topic 
Cues 

Vehicle Omissions 
cues 

strtct cri ter-ion 

Lenient Cr.i ter ion 

.37 .36 • 3 2 

Strict Criterion 

Lenient Criterion 

-.-28 

* -.·62 
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leniently recalled. in the cued reoall 
task as a function of age and cue type. 
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Figure 3~ Mean proportion -of sentences 
freely recalled (lenient oriterion) by 
orienting condition & list position. 

End 

234 



M 
e 
a 0 .4 
n 

p - Young Adults -+ -·01d Adults 

r 0~36 -
0 
p 
0 
r 0.3. 
t 
j 

0 
n 0 ~25 

0 
f 

0.:2 
s 

---k e '-

n 
.._ 

... 
t 0.15 ', ... _-+ .... 

' e ... .,,-... 
n ' 1..c: ""' 

~ 

C 
0.1 e 

s 

R 0.05 -e 
C 
a 
I o ~ -~- - - - --- - - - -

I 
e Beginning Middle End 
d List Position 
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tr·eely recalled (lenient criterion) as. a 
·function of age and list position. 
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·freely recalled (lenient criterlon) 
as. a function of age & task order. 
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