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Memory consists of. a permanent storage sxstem for retaining: l
. 9 ‘

. + . -
context-free semantic information and a more transient system for

storing temporally-defined episodes. Considerable cdntrovetéy exists-

Lt , L. ;

] . . 3 .3

abdut the'appropriate conceptuelizetipn for seméntic.memoty and

distinctions can be drawn among three general claéeeacof models. One

model hypothesizes that thé elementary components of semantic memory

-
- . ' b .

are conceptual in’ Rature so that the mind entértains representations
4t are abstract entities roughly corresporiding to ideas. This theory

has been endorsed by many psycholinguists and computer scientists

. ’
.

conterned with artificial intelligence and. computer simulation of .
v .
human memory. ‘The second hypothesis is that the mind codés information

v
3

in some .verbal form so that the word-like nature of the elements is o

retained in the representatlon. <The third model assumes, as does the

.

verbalvmodel ‘that mental Tepresentat1ons are experlentlally based

an

but allows‘fbr both verbal and 1mag1nal codes’, words ard 1mages of the

objects to which the words refer. - ..

These three models hypothe@ize d1fferent cogn1t1ve structures .to

-

represent the meanings of concrete -and abstract synonyms, The ¢ .
conceptual model proposes that; words wath 51m11ar meanlngs converge '

4

on a common mental representat10n~qp11e the verbal model argues that

such words maintain SepaTate regtesentations in semantic memory. These
, 3 ‘ - X :

stétes.exist irrespective 6f the concfeteness of the material.

\ According’ to thé verbal 1mag1nal model concrete synonyms converge on
‘

a common imaginal representatlon wh11e abstract synonyms\remaln

L]
"1ndependent" verbal entities. ° - <
) "y ' .o .
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':rﬁ:qbsfiﬁct whéthét different subjects /(Experiment 2) or the same subjects

: - . . 4 ‘?' . .
Experiment 1 examinéd the effects of literal (presehtation gf

‘ , . . . o ]
‘target-word twice in list) and semantic’(presentation of targetiword .
b r ‘ -

with*its synonym) Tepetitioms oni the. free recall of ‘concrete.and abstract .

- .
. . - .. o . ., * >
words. Semantic repetitions of concrete words resulted in recall levels
comparable to those for literal repetitions and both types of repetition
; .
were clearlf‘supérior to'onég-presenfed items.: Abstract synonym
3 . - : *

‘repetitions produced recall chser to that.of once-presented items (

: : _ \ . N
while the actual repetition of ébstract words facilitated recall in . .

comparison to both of these groups. A semantic repetitioﬁ was as
. . ! " .
effective at incrementing recall %s‘a literal repetjition but only when.
[ A

_the materials were cohcretg. Theﬁe results are most directly interpreted

in terms of .the vérbal-imaginal model of semantic memory. The other -

- : . e et L .
-, Models, per se, predicted either effective semantic repetltlgns for

<

both. concrete and abstract words (copéeﬁtual model) or no effect of .

sémafitic repetition, whatsoever (verbal model).

' Eéperiments 2 to-4 examined the effects of syﬂonymity and ggncrete~ ..

ness on the similarity or associative overlap of free associations. The
R o . . C . : ' . ) Q-\
level of dssociative overlap~for synonyms was generally qu (always less

N N - . . ?.
- than 50%) and less than the consistency of responses to the same word

'presenped'twicé (EXpe?iment 4), although-ﬁuch of the-umiqueness of

assoéiétions to Synon}ms'could be atﬁ?ibuted o the gerleral instability

of individual free associatﬁons: Even)though the words,we}e equated for

>

ratéaﬁsynonyﬁity;‘thefé was' greater ovéerlap for concréte synonyms than for

~

Ty . Al
Uy A »

-

‘fEkpé&;mént‘S) generated the associations to each member of the pairs. - T

Y A

This pattefn of results corresponds to that predicted on the basis-of the
’ ve%bal;imaginal model of semantic memoTy.

v, )

¢ ] iv™ - > ' \
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i L . Lok . . LT
S s - . " . ASSOCIATIVE MODELS OF SEMANTIC - MEMORY
! " M : .<\ ‘ - * b - e~
- — aMiny'tdfrent sychological models conceptualize semantic memory 4s
® . - p / P X P p
' . \-5;, "‘ an assoclat1ve»network that consists of nodes and interconnecting [links

M

: > or arcs (Andersqn, 1976 Anderson & BOWer, 1973, Collins § Loftus, .

1915; Hayes Roth 1977 Norman, § Rumelnart, 1975). According to such

4 i .. theories, a word initiates activity, at a particular nodé.and this
N - - b - . !
f . s ~activity spreads’ td other nodes via tlie associative relationships.
. ’ e, . . . - i
! -3 - c o 2 - ‘. . .
‘ - These internal responses to the stimulus determine the meaning assigned
[} . . N - .

S o . .. PE) -
" .7 to that word;" or, rather, the aggregate of these responses.is the
- - ~ ‘;

meaning of the word.

ar

et ~

v

In1tlal con51derat10ns in the dexelopmcnt of'ﬁn a&@%uateﬁngtworﬂxr i

.

‘ . o e e
: model of lex1caf‘memory are of two sorts. The flrst concern ‘is the .
i e LA

4 r

: selection of the appropr1ate form for the atomic representatlons engrams,

W LN
cells, gnostlc unlts, or coglts to mention a few theoretlcally neutral :

. ’
.
M -

. ~terms that have ‘been proposed for .the elemental representat:ons in
memory. This paper,concerns only molar represintations,'"iaea units";

- but molecular elements such as featurés are certainly congruent with the

very general classes of models unﬁer d1$cu551on e oL N
oy . W R . K
1 A second con51deratlon is.the representation of the reIatlonsnlps

-

[ -
v

) . among these elements.. Stlmulus-response associations (unlabeled arcs)

= T et s

. may be suff1c1ent to dccount for the b331c phenomena of percept1on,

-
. . PLEN

k-
b Language, and . thought or, it-may be necessary to postulate prop051t10nal

- S ' relatlonshlps (labekd arts) The currentc theoretical bias is toward‘i
s\ . e [+ -

. the latter view of assoclatlve relatlonshlps and a far greater amount of

v oy
fresearch has been concerned w1th thas a3pect of network models. than w1th .
F \ } < ‘v . s X

<

-

(LI

-

T et i, DUNCASNKILR NS B, VbR 1 T
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.

the nature of the nodes.

Historical affiliations exist between differentsmodes of item

representation and particuldr sorts of associative structures but these

are actually quite-independent ‘theoretical jissues. T have attempted to

M -

adopt. an atheoretical view of the association issue and my primary‘

concern js with the selection of appropriate-atomic elements. Three

4 types of representation-- verbal, imfginal, and conceptual«—fhave been

selected for consideration. They provide a general taxonomy that is

suffidient to classify most current models of semantic memory. These

,

terms are used in this paper&to designate particular theoretical

constructs and the reader should not confuse words, images, or concepts
as constructs iith the additional surplus meanings associated Wwith

everyday use of the terms. In particular, the term image does not
. . ! ' ‘

necessérily imply.a static, unprbcessea, picture-like representation“
, : — L
(Pylyshyn, 1973). Neither is the separate class of conceptual rep-

resentations 1nqon51stent w1th the view that verbal and imaginal

reprysentations are relatlvely abstraCt (conceptual in a commonsense

wayl the positionLadopted in the present'paper. '

One additional 1ntroductory remark is approprlate. The represen-
tations of primary interest are those among whlch ‘meaningful assoc1at1ve
relationships ef?St, the'nodes in semantic memofy. Meaning has been

' Py 4
1] (. > - I3 k3 . . >
© characterized as a pattern of activation within a semantic network of -

verbal, imaginal, and/or conceptual nodes. The'hypothesis of a single
. * N Y *

. s \ A <L e
sort of node in‘sefiantic memory.does not denysthat alternatiVQ’forms’bf

[

representatlon are necessary 1n«other components of the memory system.

.It is clear, for example, that some.form of verbal representatlon w111

{

be necessary in dny model of human. memory, although some theories would

R

-

Lr

<A A kL

g
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.

assert that thike representations are not directly involved
in semantic memory.

The principal question addressed in this thesis can be stated quite

simply. Are words, words and images, or concepts the basic elements of

permanent memory? The question asks about the number of types of units

~
represented in semantic memory and the level of abstraction of those units.
All three alternatives stress the role of some type of associative

’ . \‘ « .
structure in the determination of word meaning and, for the purposes of

- N .

this paper, differ exclusively in terms of the elements that are

associatively related. The models are introduced in the following

- 3 . 3 g . 13 y
section, after which some empirical consequences of the theories are

= 1 ' ) N
examined.

e

w . An Introduction to the Models

Verbal Representatioﬁs\ i . !‘\ ,

' - \ -
The first hypothesis is that the words themselves function as ’

.

atomic elements, although a modern proponent of this view was difficult

\ . ‘ :
to find until recently. The early behaviourists hypothesized that

thought was inner speech and, much later, Archer (1964) still identified

. - H
concepts as "meaningful words which label classes of otherwise dissimilar
stimuli.” Neobehaviourists have emphasized the importance of verbal
representations and the associations among these elements in thought and

. : : \

language (e.g. ,Deese, 1965). Permanent memofy was viewed by some as

. N - R ’ s

mainly. a verbal system (Travers, 1970). More recently, the iﬁportance
. ) ‘ .

of verbal. representations per se has been explicitlr denied (Chase §&

N -

.Clark, 1972; Collins & Quillian, 1972;' Rﬁmelhart; Lindsay, &_Norﬁan,

’
v ’

1972). . o } v \

[T AUR




Ve g et v e

¢ a

Verbal representations undoubtedly consist, in some form, of the
graphemic, phonemic, and/or articulatory features of a word, and these

features are stored in permanent memory. Initial anal&sis of a word

haliN

. . . s N <
activates this mental representation, which is primarily perceptual
in nature. The perceptual system may work in a number of difffrent

ways. " Different physical stimuli méy be treated as word tokens (e.g. dog,
- 4 N

DOG) which activate some gypé representation ("dog'"). This model
corresponds most clpsely to the word pattern ‘theory of word recognition
(Johnson, 19?5% Navon, 1977; Terry, Samuels, § LaBerge, 1976).

According to a letter integration theory (Sloboda, 1976), the word

]

-would be parsed into letter or phoneme tokens which would activate the

-

apqupriate generic representations.. The.vérbal unit Qould then consist
of a list of letter types ("'d', 'o', '&””). .Other autho?s have argued
that an intermediate leQey of representation such as the syllable

(Cole § Scott, 1974) provides the basic unit of 'speech, or that units of
various lgvels/;f&analysis are required kMthart & Campbel}, 1977).‘ T
Atkinson gnd Juola (1974) presented an extensive listing and discussion

®*

of potential Verbal codes. It may be that one of these codes plays.a

dominant.fole (e.g. Morton, 1970) or that there is a single, still moré"

T
general, concept of the stimulus (e.g. Wickelgren, 1972). .
/ . .
i \ . .. . -~
, These issues are not crucial to the current discussion, which is
concerned with the semantic role played by a type representation of the

wdrd, whatever the form of representation. The verbal representation has

t

a pérceétuglly—pased,_compléx relationship.with‘the stimﬁlus, but the

- . \ . . .
only criteria for membership in the class of.events are perceptudl ones.
- . . . .
A word in such a system could QF defined s "a mental representation that

is the common denominator of all written and spoken tokens of a given

-

o -

held




-

«
.

type" (Potter, Valian, § Faulconer, 1977, pp. 1-2). ™ -
Clearly, this is not a peripheral theory of the Watsonian type,

although evigence for a motor component to thought (McCGuigan § Schodndver4

/ . .
\1P73) supports the view that mental events of an articulatory or a
, manual sort may be importdnt in certain cognitive tasks. Furthermore,

" the presence of verbal codes.is certainly not debated. Any model of

human memory must incorporate such representations. The issue is

whether or not such codes-are sufficient to account for cognitive
performance/br simply represent a preliminary stage of°encoding or a .
terﬁinal stage of decoding linguistic material. Until very recently,

words were thought to play only a peripheral part in cognitive functioning.
There is, however, grdwing recognition that the current models do not

discriminate between verbal and conceptual representations except in

) =13 ' . 3
theoretical terms. Potter et al (1977) noted that the conceptual
representations of the typical models of semantic memory are functionally

r .
indistinguishable from verbal representations and that, in practice,

the constituents of such models do correspond to words. Anderson

-~

(1976, p. 41) stated that the "more sensory/basgd répresentations are

- . /

3 . - - /
* able to mimic propositional ones." . !

¢

Hayes-Roth and Hayes-Roth (1977) have argued most strongly for
words as the basic'uni;s of representation. They pointed out a number

of methodological and inﬁeréﬁ%&al weaknesses that underly the- theory gf
abstract represgptatioﬁs,,gngﬂgrgued that. the word-based thegry was
h p-4 AT : P

more efficient than the conceptual theory .in-several ways. A v?rba;'

~

model of semantic memory would account ‘for meaning in terms of the

.
'

activation of nodes that .correspond in one-to-one fashipn with words

PN . © e

;in a given languagé.




Verbal- Imagrna} Representatlons P

.

The second hypothe51s to be 60n51dered 1s that the elements of

E lexical memory may be of two sorts;: verba] and 1mag1na1 representatlans,

- » 4

-a proposal championed primarily“by Paivio (1971, 1976a, 1976b)‘z All

L 3
events are represented in terms of.the organism'sAfeaptlons tohxbat eVent's

.t . . e - -

physicai.properties.' A number Qf verbaI Codes for verbal events have,
- L d ¢

" been suggested and discussed. Jin the preced1ng settion. ImageSw Schenmas,
templates, prototypes, ideals, and descrzptlons are some of ‘the proposed

nonverbal codes, but the distinctive—features of these concepts ha?e yet

- . .

to be clarified. Neither has it been determlned how- abstract 1mag1na1

representations should be’ Salthouse (1977), w1th 51mp1eVdot patterns, .

found that the initidl representation waS”based on'spetgflc 1nstances

.
.

but later percepts were, based on a generic representation. ‘lie was not

spec1f1c about the nature of. the generlc representat1on exeept that 1t». .
¥

; L4

was more 51mllar to old exemplars thah,to new.” ’ o . 'y

"'nuw
There has been con51derab1e mlsunderstandlng aBout the relat1ve1y

dbstract nature of 1magina1 representations.' Images do dffhecessarlly
,, - 4 1 \

1mp1y "some iconic and unlnterpreted sensory pattern" Pylyshyn, 1976),
\e o .

”a view which has resulted rn con51derab1e cr1t1c1sm "of he concept of

imagery (Pylyshyn, 1973)."kqsslyn and Pomerantz (f§7?).§

that higher-order perceptual procésses aIIOWed:fqr imaginal represen-

'

e e ey ad ¢t e
-

- tations of analyzed sensory information. Sifice. the representation is

tied to visual experience in a relatively direct fashion, it is approp-

riate todview the representatipn as’ imaginal in nature. It was noted
in the previous section that words are also relatively abstract forms of
representation. -This issue is important enough to receive speciai

. - ~
consideration-in the next section of the paper.
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"recognition of cdmpiex, nonverbal patterns.

v

As with verbal representations, there is considerable debate about

the relative contribution of holistic and component processing t0 the
. hY ‘ .

» v

Monahan™ and Lockhead

(1977) argued strongly that integral stimuli are processed holisticall&
and not dimehsionally, Goldman and Homa (1977), on the other hand,
hypothesized that prototypes are represented by characteristic feature

values, and compared feature averaging and feature ffequency models of

prototype integration. Others have noted the need for both specific and -~

global (holistic) featureg;but, as yet,‘the paradox of which comes first‘?

has not been solved (Turvey, 1973). oo .

! “
A -model of semantic memory based on imaginql processes need not .

wait fo; the resolution of these issues. Nonverbal events are defined
in terms of the aépropriate modality, and the ihaginal_repfesentations
may be thought of as unique perceptual features that define classes of ’ Ve
objects or events. That is, there exists an initial reaction Which"

maintains a correspondence with the physical, nonverbal stimulus.

Imaginal type-representations may consist of typica1~exemplars (Rosch,

1976), abstraﬁf iméges, li%ts of,pérceptuJI features, or some\to-be- - ;
detérmined format that is relatively isomorphic to the inmput, ( - é
The avaiiability of the:imaginal component of word'meaning {f . i
primariﬂy determi;§d by the nature of the word. .Some words refer to ' p; 3-
classes ;f‘objecfs_or refer;;ts, ?ﬁd the perceptual features of the class . ?

- —
+

are stored as an ifaginal representation. Through experience, the word..

acquires the ability to elicit this mental event as a meéning reaction.-

!

oy«

L.

N .
‘of concreteness or imégery value (Paivio, Yuille, § Madigan, 1968). ¢

Such, concreté words &ave typicaily been identified using rating scales
/ ; o

Other ¥ords in tgffgangugge do not have any correspondence with specific,

. >
¢

o~
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. A ..
nonlinguistic, perceptual events. Such words are abstract in that they

do not refer to a ‘definite set—of perceptual features. The verbal-
imaginal model accounts for abstract Qord meaning in terms of associative
reactions elicited in other words. Conerete words, on the other hand,
. spread activation, not only to verbal representations associated with
the word, but also to imaginal representations that provide an additioral
: .

~

dimension to the meaning of such words.

Conceptual Representations

’

The verbal and verbal-imaginal m?dels assume that the engram is

-

1nherent1y experiential. Some non-trivial aspects of the physicaI
st1mu1us—- verbal or }maglnal-- are maintained in the representatlons in
semanticyﬁbmory. In contrast with the verbal model, many reéept theories
ef'semantie memory have assumed that the stored e}ements area{concepts or \
.ideas as such, and nét the nemes used in‘referringfto them" (Frijda, -
1972). Similarly, arguments have been forwarded that the concreténess of
1mag1na1 representatlons, thelr "plctureness", makes them unsu1tab1e 1

for a prlmary form of representation 1n the mind (Pylyshyn, 1973). The

basic “elements are hxgothesized to be conceptuaL representations that

‘ N i T - . N
have been variously characterized as abstract, interlingual, and neutral

w&fh regard to mode of input. Meanlngs represented by such suprallngU1st1c

concepts are at a level of abstractlon more primitive than the word

itself (MacLeod; 1976) and this common conceptuah base underlies synonyms,

v

translatlons, and plctures (Rosenberg § Slmon, 1977). . !

'
.

- The abstract emtities and the relationships hypothe51zed to ex1st
- e, a
among these representatibns'héve been primarily linguistic in nature since

the preponderénce of work has been concerned with languége, bht such
X . \ . '




7 o
connected‘to, the concept nodes in the semantic network (Colllns &
Loftus, 1975). Even when the actual .nodes of the graph.are wbrds,

theorists view these names as mere labels for .concepts, the main cognitive

~

structures (Kiss, 1973) {

. > - ba .
The form of representation has not been settled'and the relative
Lt bl :

importance of holistic,and‘analyfic processes is as relevant to the
e [

notion of & concept as it was in ‘the previous models. Nelson (1974)

e -

has argued that concepts are initially holistic (functional core concepts) %
- - . &

-

based on, a process of synthesis (relationai theories) but are lifer

analyzed into attributes or features (abstraction theories). Nelson also

suggested that representations dre abstract at<a very early age and at °
an early stage of development of the concept. Such a view contrasts
markedly with verbal and verbal- 1mag1na1 theorles of renresentatvon ‘based

’ i

on concrete ‘experiences. The major differgnce among the theories is’ the

amount of abétractipn presumed to be necessary to account for human

N

cognitive activity. According to the conceptual model, the meaning of a
- v ‘ .
word depends on activity ini%iated at a conceptual node and spreading to

other. conceptual nodes in the assocnatlve network The verbal and
\

‘1mag1nal representatlons play a role in the 1nput and output of the semantic

a

memory but do not participate in the determination of the meaning of a

word.

v,

Levels of Abstractionq

\
Figure 1 'attempt\s to cla'_rify the relationships among the three
. ’ --\ t ¢ ~ . ) * R -
models of semantic memoxry. The principal dimension represented in the
. . . S \

~
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Tokens - Typ€s (Representations) -
Level 1 Level 2 Level 3 -
\ )
\ 2
"bO)’" . i ]

pieture |pov(nagiar) |

Mooyt L ey '
object -
. BOY ‘ ) ] 3
! boy ——————> boy (vigual)

. . BOY (VERBAL)
It e
o % shoken > boy (aural) BOY (CONCEPTUAL) -
i . . ’ \_4 .
o ,
! lad — lad < } ILAD
~ RS ¥
-~ " ‘
© .gargon ———————> gargon . ]GARCON .
e . J L;:’

\ - . .
Figure 1: An illustration of the level of abstractness of verbal,
imaginal), and conceptual representations. Tokens without

» subscripts are orthographic.
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figure is degree of abstraction which ranges from the concrete stimulus

a .

or iconic” representation on the left to the most abstract represen-

tation, the concept, on the right. Three levels of representation

1

have been included for illustration purposes, although far more stages

of processing could have been identified. The process of abstraction

1
2

is best thought of as a continuum; at each level of represenéation,
a rule exists that defines the set of admissable members. This rule
becomes more abstract from level 1 to level 3 and less tied to

. perceptual considerations.

A number of minor dimensions are represented horizontally.

~Tokens can be classified as verbal or nonverbal and nested within these
categories are a number of other dimensions, the most clearly defined
being within the verbal domain. Word tokens may be categorized by

language or, within languages, by modality of presentation. The set

.
of modality-specific tok?ns is very large. For example, the visual

stimulus for boy'" could occur ip an infinite number .of calligraphiés
7

(McClelland, 1977). ‘ )
[ Wh : )
Level 1,representations,rqghire some form of perceptual learning

e

' -or papté%n recognition compdnent to identify tokens that vary greatly

in format as exeqplars of that category. It is difficult to partitipn

the nonverbal woéld in as precise and well-defined a fash%on as the
verbal world. The notion of a continuum of abstraction is most

.

appreciated in the nonverbal domain since the sets of perceptually

. ’

sim¥lar objects are much fuzzier, than sets of perceptually similar

- -

verbal events. Unique level 1 representations exist for words

\ p?esentq@ in different modalitigs, synonyms, translation-equivalents,
LY

and images of the relevant object.
v

.
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* : .
Level 2 representations are modality-free (in the .case of words,

-

at least) types, although different representations still exist for

. . | .
synonyms, translation-equivaleéents, and images. The verbal represen-
tations and, somewhat arbitrarily, the imaginal representations have
been placed at this leVel so that their relatively abstract nature can

be appreciated. Additional degrees of abstraction are, however,

possible since the verbal and imaginal representations retain something

.
-

of their concrete origins.

Representations .are clearly more abstract at level 3 than at

* levels 1 and 2. As conceived in Figure 1, conceptual representations

include, as admissable members of the set, items irrespective of
intralinguisfic differences (synonyms), interlinguistic differences

(translationfequivalenis), and verbal-nonverbal differencés (images).

<

The concéﬁtqal representation corresponds to the "idea" of a boy

~

in this particular example.

-

Each level of representation has a larger set of members than the

previous level but, even at level 1, these_séts are large (infinite) .
.,

and the rules which goverﬁ inclusion are quite abstract. The imaginal

and verbal representations are clearly not simple iconic represen-

tations but neither are .they as abstract as the conceptual nodes.

The primary difference among the models is in terms of the amount

of convergence which occurs.given semantically-equivalent inputs, a

—

topic discussed in the Text two sections of this chapter. The
assumption is that the highest (most abstract) order of representation
plays the principal role in semantic memory and the concern of this

thesis is the moot point about the -level of abstraction demanded*by

the data.
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Semantic Equivalence’

A word and its meaning have been characterized ingterms of

verbal, imaginal, and conceptual representations. As depicted. .

in the preceding'aiscussion; the structures inherent in these three

models have implications fog the repzesentation‘of synonymity either

w@thinkor‘between languages. Table ! illust?ates the types of

reiétionships that hold between two words when thé graphemic,vphonemic,'
~ .

and semantic dimensions are varied. Some word types defined by these~

relationshipg generate little or no ambiguity since the ggrbai and

semantic representations are unique.; Other words such as lomonyms

<

and, depending upon the modality, homophones and homograbhs are

-

\ N .
semantically ambiguous because of possible alternative interpretations.

i
. . ! s . .
Familiarity or context will genqradly determine which semantic

-

ehisemble is aroused (Begg & Clark, 1975).

.

A final class of words, synonyms and translation-equivalents,

are ambiguous with regard to the  verbal representation that initiates

} the semantic rechionZ The presént studies are concerned with this

class of words and the two other cells underlined in Table 1. Synonyms

and translation-equivalents have different verbal representations but

\ .
shire a common semantic representation. Identical words share common

verbal and common semantic features while unrelated words share.
\ A
k]

neither. The three models of semantic.memory assume that semantic

equivalents are represerted in distinctive fashions and the structures

that correspond to these three views are illustrated in Figure 2. -
\ ' . .
Synonym relationships are not an integral or structural feature
. “ - -
of a verbal system and equivalence must be defined outside of th
! ‘\_——- . . . - -
memory representations in terms of labeled associations:tor some process
. \
. ) ) .

.




Phonemic

Feature

»

Graphemic

Table 1

Classification of Word

Types by Features

Semantic

Identical
Identidal

Identical
&

Different
Different

Different

Identical

Identical

Different

Different
Idenfical
Identiéal

Different

Identical
Different
Identiéal
Different
Identical

Different

.Identzcal

*Different- Different: Different

a ]

IR

Word Class and Exemplafs . "

[

Identical Words: river, river

.

. Homonyms: cross bow, pretty bow

Orthography: honor, honour

Homobhones: boyv, buoy

Articulation: schedule (hard or soft)

Homographs: cross bow, ship's bow =~ -

-

Semantic Equivalents: \

Synonyms :

Translations: house, maison

boy, lad

- \ -
Unrelated Words: boy colour

/-
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g . “ that evaluates. the similarity of ‘associative hierarchies for pairs of ' .

words. The important aspect of this model is that the words maintain

separate identities when input to the associative-relatiopal network

!

- of semantic memory..

it

- A . : .
In contrast, .the conceptual model incorporates semantic.equivalence

>

s . ’ . : P
into the structure of semantic memory. Words or their verbal represen-

/ tations are equivalent to one another in that such rep;e§entétibns
1 . enter into token-to-type as;ociations with a common concept. This
- cpnvergeﬁce was illustrated also in Figure 1 and is the defining %
featﬁre'of a conceptﬁal model of semantic memoxy.
The verbal—iﬁaginal model of the synonym relationship }s' ‘,,F_
: structurally a combination of the verbal and conceptﬁal hypoxhese;.
. All classes of verbal material, concrete and abstract, maintain
distinctive verbal .representations that do not converge prior to input
to the gssociaﬁ;ve-rela;ionél network.. This verbalﬁformat of represén-‘“

. R <. ) o BN . '
mptation does not bear the entire burden 6f cognitive representation,

«

. however, since concrete .synonyms converge on a common referential
representation. Imaginal and conceptual views. of the convergence :

operation &iffer in several ways. The imaginal representation is

»

. ' available primarily for concrete words while the conceptual represen-

R P e TP M

gstation is necessarily available\for all words. Secondly, the imaginal .
’ - &

representation is not a highly abstract éhtity as is the conceptual

e

. -

-
-

representation. By definition, the image is kore closely tied to
A experiencé (see Figure:.1). According to the verbal-imaginal model, \
. then, synbnymity is defined in the structure of concrete words but

X . . £ qQ .

5 : not abstract. :

. s M
. \ . & L
\
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The models presented in Figures 1 and 2 present views of mental

representation that have different empiricai consequenées. It is
apparent that the verbal model does not A;Ffe;entiate the stfﬁéture
6f syaonyms from the structure of unrelated words since they both

co£ distinctive feature§ that define the word. “The conceptual model
views the‘represéntation of synonyms as'ihentical to.the representation

of a single word since synonyms share semantic,features that define a

. single concept. The verbal-imaginal model holds the former view for

abstract material ané the latter Tconvergqnce) fer concrete.

There is some debate about the accuracy of the description of the

k4 \

conceptual model-that has been présented in this chapter. The
predictions to be tested in subsequent sections assume that the stxucture
summarized in Figures 1 and 2 is a faithful outline of the conceptual

model's representation of synonymity. . Some justification for this
N N
representation follows. ) C
: ) . /
i

\

{ -
A Valid Interpretation of Conceptual Models?

Three sorts of eyidence will be presented to verify the current

view of a conceptual model of memory and to assure that several

representative theories of semantic memory do correspond to the present

-

description. Three sorts of evidence will be presented: explicit

statements about the representation of semantic-equivalents, statements
F 3 »

.that implicitly agree.with a convergence operation, and interpretations
v 4 & . . ’

of such theories by other aJ;hors. In the following discussion, I am o

not concerned with the format of representation but ratﬁgr with the
. s S s »
nature of the information represented. That is, imaginal, verbal, and ¥J

coneceptual representations may share a common form of representation,

A et e

ot

[T




such as a propositionéi one, yet s§i11 coﬁtaip different. sorts of
information that varies from the very conLrete to 'the very abst;act
The current deba%a\ybd'h the functlonal prOpertles of imaginal and
conceptual,represeqtatlons is not of interest in the present study.

Several authors have interpreted many of the recent models of

N @
semantic memory to'imply that the nodes in the networks are extremely

"abstract and that these theories imply a convergence operation for
semantic equivalents. Paitf( (1976a) states of conceptual models:

"The main point in the present context is that verbal and
nonverbal perceptual events become amodal or "neutralized"
at this representational level. Moreover, these models
generally assume that translations between perceptual and
linguistic information arg mediated by the abstract
descriptions. The lattern function as a kind of interlingua
that permits communication between the two kinds of
stimulus events...

(T)he descrlptlve model alldWs for modality distinctions
at an initial stdge..., but conceptual knowledge in long-
terin memory is amodal. Thus any task that requires a trans-
lation of nonverbal to Verbal informatién...would first\
involve a decomposition of the input information into an
abstract description. A picturé of a dog and the word
dog would be judged as conceptually identical because both
access the same description.' (Paivio, 1976a, p. 6).

The italics are mine and identify a passage that clearly identifies a

A = -
convergence operation., Paivio contrasts this common-coding theory with
- - -, B

a verbal-imaginal model tHat maintains Separate representations for

A

Sﬁmgﬁtlc equ1va1ents p1ctures and words, in this case -(see Palv1o,

-

-

1976a, Figure 1). ﬂg;
Hayes-Roth and Hayes-Roth (1977, p. 119) arrive at " simi%ar
é . . \
interpretation of conc?ptual theories of semantic memory:

" It is a common assumption among memory researchers
that \the representation of a linguistic input in memory is
more abstract than the words-that compose the input. The
lexical content of the input is assumed never to enter memoTy .
at all or to enter but then to "fade" very rapidly, usually
within a matter of seconds. Despite’ the prevalence of -
this "abstract" theory,..." f
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a

The loss of lexic®l information mentioned in the ‘quote corresponds
to the loss of word informﬁmion due to convergence on @ common semantic
representation,,

“Potter, Valian, and Faulconer (1977, p. 2) arrive at a similar
description of a number of current theories of semantjc. memory:
In an abstract conceptual representation of sentence
meaning, in contrast; words and images would be replaced
by a single underlying code. 1In this view, the meaning of
a given sentence is represented by abstréif conceptual elements
and their relations. Much the same set of\ elements would /.
be activated when pexrceiving the event descyibed by that ’
sentence. No ‘translation from words to imaggs is required;
each form of input is translated into a singlé conceptual
forma€t. An abstract conceptual representation s plausible
not only on the logical and philosophical groufidg put forward
by Pylyshyn (1973, 1976) and others, but also bechuse we
seem able tg mix verbal and perceptual information 1thout
diffigulty. .

A unitary ctonceptual code is incorporated in computer-
based models of ‘human memory such as those of Collins and ’
Quillian (1969), Rumelhart,. Lindsay, and Norman (1972),.

Schank (1972), Anderson and Bower -(1973), and Anderson
{1976)." (italics mine).

"

.

-

That words and images activate the same set of elements is consistent
) . . : !
with the conceptual moded depicted in Figure 1. It would appear to

be a small step to assume that synonyms would also converge on that

common representation. . | \ b ' :

°
- -

A final quote should suffice to demonstrate that at least some
researchers agree with the intexrpretation of conceptual theories that

is offered in Figures 1 and 2. MaclLeod (1976, p. 348) states:
"... By "suprallngulstlc concept' is meant an abstraction of
» meaning at a level more pr1m1ﬁ1ve than the word itself.
Philosophers have often discussed similar notions of under- -
lying representatlon (e.g., Langer, 1953, has introduced
the idea of* a “conception' which is not unllke the idea
presented here). Recent computer simulations of sentence ¢
memory by psyehqlogists (e.g., Anderson § Bower, 1973;
e Kintsch, 1974; Rumelhart, Lindsay, & Norman,.1972) have
begun using similar constructs in theories of memory
representatlon Al
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‘These quotes indicate éhat, if ‘the ﬁresént interpretation is an
eryoneous one, it is a miéconception held by several researchers, aé
least. More likely, the interpretation has some actual basis in ‘the
presentations of the theorists conggyned. Two sorts of general
statement could have supported the)impressions just geviexfd. Fi:étly,
theorists have tended to emphasize that mental representations are
highly abstract and, secondly, that these representations do not

F

correspond to words in any natural language.

.

The abstractness of conceptual representations has been attested

to by linguists in their attempts to explain the semantic component

iof language. Many models characterize word meaning in terms of
" ‘

semantic primitives (Fodor, 1977)..\Milier §1972) has illustrated the

decomposition of English verbs of-motion into clusters or along

- N
"

dimensions and argued that this abstract apﬁroach was necessaty.

a . L]

The following passage illustrates the de-emphasis of verbal represen-

.
.

tations and emphasis on conceptual repreSentétions that is characterist%c
of Miller's (1972, p. 335) and others' view of semantic memory:. R

"It is usually ngt the precise words we happen to use in
characterizing an experience that are stored and later
recalled. . Rather, it is some prelinguistic, conceptual
representation that we seem to remember-- something

. nonverbal, but with an affinity for verbal expression,
couched in the dimensions of verbal thought. At the time
of recall we are usually able to retrieve the information
via varigus verbal clue5 and express it in many alternative,
linguistic forms. Thus .we are led to consider the_
theoretical possibility that what we remember is not the
particular words that we used to code our experience, but )

_the concepts underlying those words."

Collins and Loftus (1975) endorse a similar point of yieﬁ when:

-]
° LI ¢

they distinguish between a semantic network that is responsible for~

meaningful processing and a_lexfcél network that stores information

P I R
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about words. This duality offrep}esentation implies/that the word does

-

) .~ -

not ‘play an” important role in the semantic processing and the next \
passage supports this interpretation (Collins G Loftus, 1975, p.:413):

" The names of concepts are stored in a lexical network
(or dictionary) that is organized along lines. of phonenic
(and to some degree orthographic) 51mklar1ty The 1links
from each node in the lexical network are-the phonemic
properties of the name....Each name.node 'in the lexical
network is connected to bne or more concept nodes in the
semantic network. .
.a person can control whether he primes the lex1cal ) )
network the semantic network, or both.. For exampl®, a - N
person can’ control whether to prime (a) words in the lexical .
network that sound like "bird," (bf*%oneepts in the semantic
network related to "bird," or (¢) words in the lexical
network corresponding to the concepts in (b)." .

Information about the word and concept- is stored in.separate systems
- S . . ’ ;
and option *(c), in particular, seems to imply a many-to-one relationship
~ ~ 'g . Qﬁ’-’ . - . ~
between words and concepts. -

The most Egnvincing evidence that semantic-equivalents would-converge

on a common representation comes from statements by conceptual theorists -

\

- that -direcfly dddress this_issue. Collins and Quillian (1972, p. 317)

clearly endorse the view that semantic nodes are highly abstracted .

and even suggest a strategy to test their hypofhebis: \

" There is another important tase where a point-to-point -
correspondence between words and concepts breaks down. Often .
the sanle concept has more than one name. This is the case .
<:> With synonyms. An even more COmmMOR occurrence is when the two -
names are not synonyms but map onto the'cdncept in different
ways. For example, the words "buy" and ''sell,"...can he o
handled most easily if they refer to thé same toncept. —
The conceptual identity of buying and se111ng could be , _ .
: tested by a modification of Koler's (1966) t8chnique. He .
' showed that presenting a word and its translation at 8ifferent )

» . places in recall lists given to bilingual subjects improved L K
recall of the word.as much as presenting the same word -
twice. If buy and sell refer to the same concept, they * | : L
should reinforce each other in a §im§%ar way." (italics mine). -

Aeen o

e gewire mm e .

The suggested procedure is ex¥ctly that used in Experiment 1 which
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!
o - . ’ nd
examines the effect of synonym repetitions on free recall. Collihs.
* ) 2

! - and Quillian state that recall should be as Qigh as an actual repetition,

according to a conceptual model such as theirs.

<

Very similar statements about ,the representation of synonyms have
been made by Anderson and Bower (1973). Not only do Anderson and, . -
: Bower (1973, pp. 207-208) stress the abstractness of the information -

stored in semantic memory, they also state that synonyms should

produce an identical or common representation:

"Up until now we have employed the convenient fiction that the .
name of a node in memory can be the English word for the ~idea “N
to which that node correspoﬁds; In fact, this is false; the
idea nodes are essentially nameless entities that acquire
their meaning from the configuration of associations into
which they entér with other ideas. Each English word, as a

. word, is also represented in memory, but by nodes different

. ' from the idea nodes that we have discussed so far. The

. . orthographic and articulatory parameters corresponding to the
< e ‘ggz word are accessible from the word node.

... Because of the existence of synonymous words, any

- . particular idea node can be connected to more than one woxd
node. ... B L j -
\ ... First, there is the matter of word synonymy which >

. + poses no problem at all for the parsér. Since synonimous

words are connected to the same idea node, syhonymous words

are represented by the 5ame idea node in the tree that

the parser sends to memoéry. For example, the input trees

’ for the two-sentences, "The boy hit the girl" and "The lad

hit the girl,' would be identical, since "boy' and "lad" N

reference the same idea node.'" (italics mine).

Ot § O St A, -

< This is a very unambiguous statement about‘éﬁe representation~of
synonyms and corresponds eghctly with the theorﬁ of conceptual #
representations that is displayed in Eigures 1 !and 2.

»

- . There is a close correspondence between Anderson and .Bower's

. ' presentétion and that opr?rman and Rumelhart (1975). They distinguish i ’ {Q

between conceptual and verbal information: !'Nodes (in semantic memory)
. / .

are- abstract entities.... The...name for a node is-contained in a : e

~ -

(separate) vocabulary." (Norman § Rumelhért, 1975, p. 39). In addition

P

}
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. \ . .
to these general statements that are consistent with the conceptual
. \ PR
representation model,.one finds direct indications that Norman and

i Rumelhart view synonymous expressions -as converging on a. common level
i . . . . i
' of representatlon " Firstly, Norman and Rumelhart (1975 p.45) -

-

suscYibe to‘the strong assumptlon of 1nvar1ance under paraphrase: ’/A\‘

" The semantic representatlons should be invariant under
paraphrases of the same information. No matter how information
is received or expressed, expressions that have the sgme
meanlag should have the same semantic representation.

The mapping from the formal (verbal) structure to the
primitive (semantic) structure is many-to-one. Many formal
propositions may have a single common prlmltlye structure."

4

N -0 One's impression is that the Norman and Rumelhart model does not
[N

[ECT—

distinguish between the semantic rep?ésentation whether the input is
verbalf irrespective- of language, ot nonverbal (p. 247). Most
® importantly for the present studies, semantic overlap must be maintained-

in the representations (p. 46) and the model clearly predicts that

~

confusions should occur bétween semantically similar words because of
the shared semantic component (pp. 228 231) . %

o - Schark (1976, pp. 171- 173) has recently described hls model in
_terms that leave little doubt about the abstract nature of the

S venn ~

N : hypothesized representations and the structure maintained to account -

for synonymity: \

- ’ "The first thing ‘to consider is that a proposition cannot be -

\ stored in memory in the form of a natural-language sentence. .

’ .~ What is far more likely is that people have developed a kind
of canonical form for encoding meanings.... (N)o two '
propositions in memory can have theé same‘meanlng unless they

¢ are identically represented. .

. What would such a canonical form look like? JFirst, a

o canonical representational scheme could not have. patural-

' language words as its €lements.... (W)ords can be synonymous

and overlap in meaning. By disallowing synonymous canonical

forms for propositions, we have also disallowed the use of

T " words in the representations....

: - (W)ords musthe broken down into their conceptual parts....

-~ - . ‘ " . ~




e e ant s e

[URAOI VU

" Sting still works under these constraints but couldn't
we just as well use the word bite? To the averdge user,

- these words are syhonyms, and we are left with the problem of
describing the concept underlying them....

To handle the similarities and overlaps in meaning
between words as they are used by the man in the street, I
have developed the concept of the primitive action. - Primitive ~
actions are intended to be the building blocks out of which
verbs and abstract and complex nouns are constructed. :The
primitive action$ are ... elements that can be used in
multiple combinations to express the meaning of the concept
that underlies a given word."

Words that are synonyms, according to this theory, would have represen-
-,

tations that were identical constructions of semantic primitives.
This view is consistent with our characterization of ceg€eptual models.
. 5 /-\ [}
One final theoretical presentation is worth mentioning since it

presents, in a single paper, a model of memory that corresponds to

the convergence operation presented in Figu;e 1 for conceptuall
representations. Figure 1 represents the hypothesis that 2 comﬁon
conceptual representation underlies~words in different languages

and visual representations of the same information. Rogenberg and

Simon (1977) addressed the following question: "If related ideas .
7l ’

a;g/'ncountered in French and English, or in pictures and senténces,

S

is theé result a single‘represenfation in memory, or two modality-

dependent ones?" (p. 293). Their answer.was an affirmative one and

a computer simulation based on a common code for translation-
. - : . -
equivalents or pictures and sentences (that expressed the same meaning)

was performed. Rosenberg and Simop (1977, p. 294) endorse a view of

semantic memory ‘that is equivalent t¢/ the 1 podel in Figure 2
b
(N \ ~
except that some modality-specific”information may.be attached to the

»

‘conceptual representation: 1 . .

"We postulate that this conceptual base is relatively independent
of the form of the material, as.long as the meaning is not

- changed. Thus information expressed either as a picture or as

% ’

i
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: 1

a sentence would be encoded-into the same set of relations as
long as picture and sentence had the same meaning. Surface

structure differences that do,not affect meaning would not
change the conceptual encoding.'"

—

Rosenberg and Simon (1977, p. 307) hypothesize that "a single semantic °
system provides a common conceptual base for the understanding of
~'pictures as well as French and English."

In summary, there appears to be little doubt that the conceptual
-'. /
} model presented.in this paper and tested in the subsequent studfes is

, -
a realistic and accurate description of some, if not all, of the

% k -3
- “recently presented abstract theories of semantic memory. Figures 1

and 2 are consistent with written impressions of these models,

b -

; . general statements about semantic memory contained within these

models, and some quite explicit statements about the representation
\ 158 \ .
of semantic-equivalents within’ such theories. Considerable attention

“Mas been devoted to this issue since the predictions about free recall

-

(Experiment 1) and free association (Experiments 2.to 4) tasks are /

based on the theories ag outlined in this Chapter. The recall and

. * < association studies are described separately because of the distinct

Y v

literatures and méthodologies involved.

A ) !

1
1 -




~ T~ CHAPTER 2

0 - Rase -8

.\ LITERAL AND -SEMANTIC

REPETITION EFFECTS 1IN FREE RECALL

. | .
: . | . : s
The three hypotheses about semantic memory lead to different predictions
about the relevance of verbal, imaginal, and conceptual features for

episodic memory. Episodic memory is that memory which retains information

|
about 'specific events such as a list of words presented in a particular

. f

experimental context (Tulving, f972)t A s;;ictly verbal memoTy must
retain a word in terms of a verbal representation of that event plus any
associatively aroused information that was available. The associafivq
information would, of necessity, also be verbal in nature. Verbal-
imaginal memories could maintain information in verbal form but could also
retain'an imaginal representatién of the linguistic event. This second
mode of representétion would onlx'be available for concrete materials.
The final mbdeli a conceptual hypothesis, would also allow for two levels
of representatioﬁ. Both verbal and conceptual representations would be
available for all linguistic éﬁents. N

It is possible to evaluate which of these characteristics of a word
are important for episodic memory by determining the features which two
items must share in order that the later presentation of one willlbe

\ -~

judged. equivalent to the repreéentation of the earlier presentation of

. the other item. Semantic and representational ambiguity, as defined

different codes to an episodic memory for some, linguistic event.

earliér in the paper, can be used in this way to examine the relevance of

A
Several paradigms attempt to assess the extent to which different

| .26 g - o
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items are treated identically. One class of\studies looks at the natlire N

of confusions with or false recognitions of various types of distractors

~

in a recognition memory paradigm (Rosenberg & "Simon, 1977) eécond class

P

of studies examines the repetitipn effect or some analogye of it as a -
funbtiog of various relationships among the items pre%7 ted. The lattér
approach was adopted in this experimenf and a later section re;{ews the
literature within this second paradigm. Firstly, an ;ttempt will be ma?e '
to give a general description of féﬁétitioq e%fects.

The repetition of a particular item results in certain phenomena

which vary from task to task. Within- or between-list repetition of an
\ i

. item in a free recall task usually results in better recall for that

item than for non-repeated items. However, some other tasks require the
retention of order information and within-list repe&itions result in

order confusions, intralist intrusions. Similarly, within-list

4

repetitipns in a paired-associate taskﬂtypically result in intralist

intrusions and more difficult learning. Between-list repetitions for

serial and paired-associate tasks result in either positive'transfer or
é . .
interference depending upon the transfer pargaigm involveds This rather

«complex state of affairs requires that the relationship between'the
repetition studies and the coding.issue be stated quite generally. Such

a statement follows and represents the rationale for Experiment 1.
\ :

~

An item may be followed or preceded by ‘the prgsentation of the
Y = ) E ! 'Y 1 .

»
-

. . . . \ . .
identical item, a related item, or an unrelated item., To the extent that

N y . - ) ﬁzv
the effects of presenting related items are analogous to those produced

" by the presentation of thé identical item, the relevance of the dimension

of similarity has been supported. Phonemic encoding is presumed to be

of impportance if the effect of a homophone or homonym repegition is

'
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"each of the models. These latter assumptions have little justification,
. p, :

organizational framework which would facilitate memo%y.

-, .
L

similar to that of an identical repetition. Phonemic repetition effects

analogous to those produced by the presentation of unrelated items

weakens an argument for a contribution of phonemic codes to memory. In’

a similar fashion, thé€ degree of semantic coding is inferred from the

. s

similarity of synonym repetition effects to identical and unyelated item

effects. Expérimént_l is concerned 'with the recall of once-presented

a——

items, synonym repetitions, and actual repetitions. One half of the

words were concrete and the other half .were abstract. . o

“« ' e ‘ .,
The three structures outlined in Chapter 1 and certain assumptions

"

about episodic memory processing generate distinctive predictions for

however, and the predictions are quite idealistic. One such assumption ’

is that synonyms can enhance recall only by tapping a common.represen-
¢

tation. An additional possibility that is examined in the discussion is
\ e

that the d$sociative relationship between synonyms could provide an

\

) o
The second naive assumption is that, if a conceptual or imaginal

Lo

level of meaning is availéble, subjects will a%ways procefs a word to .

that level and retain in episodic memory that second code. It is quite

possible that subjects will only superficially;process some of the words

in a loﬁg list and that these words would be remembered, if éé all, at.
. \ .

the verbal representation stage. ©

The predictions of. the threeayodels can be derived most clearly from .

’

Figure 1. Episodic memory will be based on the represSentations which -




enter into the associative-relational neétwork. _According to the verbal

model, sepafate representations. would be stored for a word and its .synonym.

. .

’ Each of these verbal representations would have occurred only once in

the list so that recall of synonyms should be equivalent to recall of once-

.

- . . pfesented items whose synonyms did not occur in the list. An actual

» . -

. o 7 repetition would result in the same representation being activated twice

so that recall of these items should exceed recall of once-presented

¢ Cn T . .
hER ‘ Fy ~

- ‘f’, . items and synonym repetitions. This characterization would be true for
S . both concrete and abstract‘materials. '
-7 . , 4 7. _ The predictions of the conceptual model depicted in Figure 2 are K
: - . . " " . e

“ quité different since the presentation of a word and its synonym elicit

) ¥
,
;

Vbt © .
Oy . N et o . \‘.\‘. B .. . »
_ SN " the same conceptual representation. A conceptual representation would . -
o : L T 4 s
P 'béfstimplated twice irrespective of whether the repetition was literal or
L . Y o Py *_‘ e ; N N .. ¢
R - .

-
i

A X
._’?‘l

“w;semantlc, accordlng to this theory. Recall of synonym repetitions should,

%

s therefore, equal recall of actual repetitions. A once-presented item

"“,- o ‘. -

would be recalled\at a lower level since its conceptual representatlon

}\; ) would haye been e11c1ted only once durlng the presentation of the items.

As w1th the verbal model these predictions would. be made for both concrete

- <

and-abstract materlals. ?- ‘ ‘ N ' y
~'_ Only tﬁe verbal -imaginal model makes dlfferentnal predlctlons about

il - ~
\ [— r‘ ‘ M -, s -

o the perﬁbrmance of concrete and abstract words. Abstract words e11c1t
l .

i ~

Vs e w F v

verbal representatlons and, therefore, abstract synonyms are stored
~.\.- . H l\,’ : K )ﬁ‘ .

., separately Synonym repetitions should not fac111tate abstract word -

e recall relatlve to once-presented items and both of these types of presen-
. o § . T
tatIon shJuld result in poorer recall than an actual repetition. Concrete .-

& o RN o - ’2’(
¥
H

l';wprqs, On'the other hand, are represgnted imaginally and the same imaginal

;.’tepre§éntation should be activated byégoth members of a synonym ﬁair.

¢
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l

The model predicts, therefore, that recafl*ﬁf concretd words presented
" with theirssynonyms will bg/as high as recall of actual repetitions .and’

both of these-will exceed recall of once—présented‘items: .

In «summary, the verbal model prédicts a main effect of type of

repetition with actugﬁ repetition better than both once-presented and

N

synonym repetition items which:should produce similar recall ¥evels.

%———bThe conceptual model predicts a main effect of type of repetition with

once-presented items more poorly recalled than syhonym or actual repetitions

which should not differ in level of recall. 1in contrast to the~verbal-

~

imaginal model, néither of these theories predicts an interaction with,

concreteness. The ifnteraction predicted by the verbal-imaginal iodel™is

b *

" that the prediction of the verbal model -should be true for abstract words

while the prediction of the conceptual model should hold for concrete

N ——

" words. That is, any effect-of repetition should be obtained with actual

. . ) " -
- repetitions for abstract materials but with both synonym and actual

~

Al

-repetitions for® copcrete materials. Being conceptual in nature, concrete

.

synonyms should be treated as identical reﬁetitionS'and‘not as.unrelated

items. Abstract synonyms, however, are souqu and should‘béftreated as

unrelated events, not as actual repetitiopns. . .

+ These prédictions are summarized in Table 2 for the present study.
A:total,df 40 different target words were presented to each subject.

Ten words were presented only once in the list and meither were their
) o | ) N
synonyms ,presented. Ten words occurfed twice in the list without their
. - \

synonyms. 'Finally, twentynyords_(lo synonym pairs) which had syfhibnyms

in the list were also presented. Half of.each of these sets were conCrete

» ~

words and the other half were abstract. The txgs;wreferred to in Table 2

are the representations storéd in memory, according toathe respective
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g ~ Table 2
. / - Predicted Recall of Concrete
and Abstract Synonyms for

Three Models of Semantic Memory

' ‘Word Type and Presentation Condition*
. Abstract Concrete
H . SFI’ ST
t R \ . :
: Model T TS . TT 3 T T TT
! Verbal. 4 1ynes s 10 s 5 10 S
: # Tokens {r =-1 < 2} {1 = 1 < 2}
. ThTTETTTTETEERTTET 5 N
! . Concept:xal# :I‘ypes 5 c | S% < 5 5
- A <
| ) . # Tokens {1 < 2 = 2} {1 <2 = 2}
___________________ S SO
, N
Verbal-
) ' .- Imaginaly oo 5 ° 10 _ 5 5
# Tokens.| - {1 = 1 < 2} _ {1 < = 2}
~\é s < . . ’ o
. * T=Target, S=Synonym of Target ‘
o_
" ,
\
P °
) {
L4
A
0 .
. ! 4]
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5‘ G T '""_" »
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theories. The tokens are the words in the list that would elicit a

-

particular representation (type). All thyee theories state that the
2

once-presented items (T) consist of one token for each of five concrete
. - . ’ -

. > )
and abstract types. According to the verbal model, the five synonym

v

. " '
pairs (TS § ST) comprise 10 types (verbal representations) with a single

token being presénted for each. The conceptual model, however, hypothesizes:
gPp p yp

©

that these five synonym pairs are only five different types (conceptual

H ~
»

jrepresentations) with two tokens,being.presentbd for each type. These .
synonym pairs are 10 abstract types or S concrete.types gccording to the
verbal-imag%ral model’. Each abstract type has a single token per type
while each concrete has two tokens per type. All three models state

that thg actual repetitions (TT) represent five types and that two tokens
of each type are presented. Recall is determined by the number of tokens
presented for each type and tﬁe predictions of the models are represented

by the "less than" and 'equals" symbols. These predictions are of the

. proportioﬂ of items of each type that will be recalled.

. e N . )

Semantic Repetition Studies _ .
B - > 4

The literature is quité ambiguoué with regard to ﬁpg effects of
semantic repeti£ions not only on recall but also on recdgnition memor} -
and semantic priming. It is beyond the scope of-the present paper to
review the recognition literature but, some authors report dramatic
interff?ence effects with semantically similar distractors (e.g. Rosenberg
& Simon, 1Q77) whjle.others report that subjects b;: be very i;sensitive
to synonym distractors (e.g. Mandler, Pearlstone, § Koopmans, 1969).

The current literature on semantic facilitation and interference in .

priming tasks is discussed briefly in the free association section of the

Ny
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paper. Again, some of the findings are consistent with a semantic level
' {

of representation (e.g. Kadesﬁ, Riese,’a Anisfield, f@76) while otﬁ:r
results are negative (e.g. Hayes-Roth & Hayés-Roth, 1977). ‘c
,’}Saltz (1971, chap. 5 and pp. 296-301) reviewed much of the early
work on similgrify effécts on recall in a variety of transfer and inter-
N ference paired;associate paradigms. These st&dies'geAZrally included
an unrelat;d-item but no identical-item control group which limits the }
conclusions that can be drawn. Several vari?bles played an important role 2
.in determining. the magnitude'ofcthe semantic similarity ;ffect. Synényms,

in general, proauced facilitation but very little iaterference unless .

subjects were overwhelmed with relatively large numbers of synonymous -

%

items. Secondly, the facilitation effect was greater when a direct
s .

A4 . . .
association existed between the items than when they were similar in

- -

.~. meaning but not directly associated. The nature of the relationship
- .

PR

between synonyms is examined in greater detail in subsequent sections of

the paper. More recent research indicates that translation-equivalents

and synonyms have sometimes resulted in recall levels comparable to those
obtained with identical repetitions. At other times, however, performance

with semantic repetitions has been found to be no different than recall of

A
. . . . . . : i .
. once-presented items. The first studies revielved have found that semantic

LY

repetitions are equivalent to identical repetitions.

Kolers (1966) and Glanzer and Duarte .(1971) were concerned with

" .

interlingual repetitions in f;ee recall lists which contained single
words, same language repetitions, and differén;ilanguage repetitions.
Kolers (1966) examined recall as a function of type~of'repetition and

[y

number of presentations (0 to 4 in each laﬁguage): He found that .

presentation of a word n/2 times in one language and n/2 times in the
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other language produced the same recall as presentation n times in one

3

language. ° Recallwas a function of the number ‘of presentations of a

o

< e
specific meaning rather than the number of presentations of the nominal

items,. ’

.

o T\ e '
Glanzer and Duarte (1971) presented items only twice but varied both

v

type of repetition and lag (0 to 5 intervening items). At very short

lags, recall was better for between-language repetitions and at longer

Za

lags, recall was still equivalent for the between- and within-repetitions.
All repetitions were better recalled than non-repetitions.

Kintsch and Kintsch (1969) compared paired-associate lists composed

& ]
of four English and four German stimuli which were either unrelated or

“

translations of ehch other. The response terms were unrelated to these
stimulus terms and to each other. There wére 16.8 errors made during the

learning of the experimental lists but only 11.0 learning the?control

)

lists of unrelated words. A shared semantic component was a potent source,
1

of interference in ‘that study, N

-

. »
MacLeod (1976} examined semantic facilitation in a savings paradigm

introduced by Nelson (1971). Number-noun paired-associates were relearned

N

with identical res%onses, Iranslation-éﬁuivalemts, or unrelated words as

the new response members. Even when the origindl response had been *
’ §
forgotten during the five week retention interval, there was no difference

in the relearning Q& the identical or related responses which were both

¥ -

learned more quickly.than the unrélated pairs. This same patté}n‘&ag

also found for items which-had not been forgotten subsequent to the

original l,earni;ng. .
Kintsch and, Buschke (1969) presented lists.of words with or without

a synonym or homophone®pair included. A single item from the list was shown

’ °
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following the presentation and sgbjects had to respond with the item
. . I L 4

which had folloWéd the probe in the list. If, the synonyms were ‘treated

e ’ )
M'A

o idéntically, order recall should be poorer for lists with synonyms than
for lists without synonyms. This effect was obtained but, only for thé

o
- il

initial-items in the lists.” There was no semantic interference in probed

-

recall of terminal items. Conversely, homophone pairs resulted in poorer

21N

retention of términal items and had no -effect on the initial items.

-

These five studies- are consistent with the hypothesis that subjects

store a semanticﬂrepresentation of the to-be-remembered item and this

results in a semantic facilitation or interference effect on recall.

N

Whether the‘£gaatedness interferes or facilitates depends upon the paradigm.
These findings are in agreement with the predictions of the -conceptual
' representation hypothesis. The following studies, however, report that

recall of semantically related material is similar to recall of unrelated

items which is consistent.with a verbal representation hypothesis.

Sampson and Cermak (urpublished) presented subjects with 10 lists

e

of 18—words for free recall and observed the effects of various types of
. fe - . )
. repetition: actual, 'homophone, synonym, and a no repetition contrqﬁ.

5 S i

Recall of repeated items equalled recall of homophone items and exceeded

recall of synonym and control items which did not differ from one gnogggr.

. w—— .
These findingséﬁere independent of the rate of presentation (one-half

bl et M owe

’ - R . t . . - .
*Second or five seconds per word) and lag. (one or three intervening items). “.

Cermak (1970) observed the effect of intertriad similayity by presenting,

on successive trials of a Brown-Peterson. task, triads which were directly
repeated, repeated as syndayms or homophdnes, or unrelated. The directly

repeated and‘hpmoﬁhQne tr%ads did ot differ ifi recall ‘but were remembered

S an

- i3 —

- better than the synony -triads which did not digfef‘from the unrelated

‘-
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condition. Triads interpolafZ; between the repetitions resulted in the

disappearance of thé hpmophon€ repetition effects.

"These studies‘fa;}ed to deﬁonstrate semaptic faéiliration effects.
Others have reported little or no evidence for semantic interference
~which is consistent with Saltz's (1971) review of the early literature.
Gumenik (19%9):presented subjects with four word-number pairs in. a study-
test péired-associate paradigm and compared recall from unique lis;s to
recall from lists with synonym or ﬁomophone pairs as stimulié The number:
of errors on homophone lists exceeded those on synonym and unique lists
which did not differ from one another. Kintsch and Kinfsch'(1969) used .
a sequential probe technique with 1;§ts of four.English and four G?rma;
wvords which were or were not translations’of gach other. Performance on
the two types of list was comparable which indica;esqthat‘translations
did not intérfere with the storage of order hnformaggon.

An important study in this debate is one by Nelson (1§71) who used
a modified pairéd—asgsciate task ‘in which subjects learned sentences of
thg t}pe "name VéRBED name'" with the verb ihe_to-be-recalled item. Thp
~subjeé?yand objectlof the éentenges were perséns' names. This list was
learned to -a one perfect trigl criterion; a’ delay was introaucedi and a
retest;and a relearning task similar‘to the original paired-associate
' éﬁsk océurred at the end of the delay. The verb in the relearning task
was the same as, a synonym of, an antonym of, or unrelatea to the item
which had origiﬁally been learned in that sentence. The p}opoftion of
correct responses was examined as a function of the verb type and whether
or not the original verb hadnﬁeen correctly recalled on the delayed retest.

Some savings“%tcurred for both correctly and incorrectl& recalled verbs

since the old verb was learned more quiékly than an unrelated verb, This
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semantic memory,

™~ @

savings did not appear to be semantic in nature since the synonym-antonym

groups showed evidence of savf%gs only when the original verb had been

B

correctly recalled én the delayed retest. Relearning of synonyms and

antonyms was no better than 'of unrelated words when the original verb

.was not remembered. ) ‘

Imagery as a Moderator Variable

" Some potent variable or variables must have interacted with semantic
- \ .

similarity to produce the discfepant results just presented. Some

~

investigators report that the inclusion of semantically related words in
a list results in facilitation or interference effects indicative of a
semantic mode. of representation. .Others. have found that semantic related-~

-

ness has little or no effect on recall which is more consistent with

" verbal modes of representation as the basis of episodic and, presumably,

7

One possible explanation for these inconsistent Tesults. is that

long-term episodic memory will demonstrate evidence of semantic coding

" wWhile shortaégrm episodic memory reflects verbal coding. Studies which

involve short lists of words (Kintsch & Kintsch, 1969; Cerﬁak, 1970;
Gumenik, 1969) or words presented over terminal serial positions of

longer lists (Kintsch & Buschke, 1969; Sampson § Cermak, unpublished)

~would tap the short-term memory component, a verbal memory system. The

A : =,
results cited in favour of semantic levels of representation were obtained

on long-term memory tasks that involved longer lists (Glanzer § Duérte,

1971; Kolers, 1966), initial serial positions (Kintsch § Buschke, 1969),

oi‘learning over'gxten&ed;periods of time (Kintsch § Kintsch, 1969; MacLeod,

am—
1976).
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The multi-store explanation is not entirely adequate, however,

’

since negative results witﬁ regard to semantic codes have been obtained
with an apparently long-term memory task. Nelson's 1971) fipdings-cannet
readily be accountee for in terms of the distinction between long-term and
short-term memory. These findings have been replicated by Nelson in

some unpublished research‘cited by MaeLeod (i9%6). The results cannot

be attributed to Nelson's unique paradigm since MacLeod (1976) found

evidence for a semantic code with the idéntical method when the semantically

related words were translation- equ1va1ents instead of synonyms. Indeed,

Macleod argued on the ba51s of these flndlngs that translatlon equlvalents

have a different form of representation than synonyms. The present studies

assume that semantic equivalents, either inter- or intra-lingual, have a

\

similar sort of representatlon in semantic memory

A more adequate resolutlon of the- empirical 1ncon51stenc1es may be

l 2 .

offered by a levels of meaning or levels of processing explanation (Craik §&

.

Lockhart, 1972) which acknowledges that words may be more or less analyzed

during the performance of any particular memory task. The nature of the

information stored in memory will depend upon the complefeness of the

N

analysis-- the Heeper the processing, the more likely that the data will

support the hypofhesis of semantic representations. It is possible to

interpfgz the verbal-imaginal and copceptual models in terms of depth of

.

processing although only two levels of processing rather than a continuum

would have to be assumed._  The "shallow! level of processiné‘iﬁ both models

would e11c1t only verbal representatlons while "deeper” proce551ng would

result in the_actlvatlon of.. 1mag1na1 or conceptual representations in the

.

verbal -imaginal and conceptual models, respeptively.

Evidenge for the importance of processing strategies in semantic

9 . . .
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repetifESﬁvstudies has been obtained by Bowgr (1972). He compared one-

trial learning of a unique list of concrete pairs (unrelated stimuli and

I ' responses) to learning of a list that involved hali‘;ynonym pairs on the
‘ stimulus side (&ith uﬁique responses) and half éxgpnym pairs on the
. + response side (witb unique stimulus terms). JHalf of the subjects were
instfucted to use visual imagery to learn the_pai;s and tﬁe other half
were in;tructed to use auditory rchearsal. The results of the experiment
were quite clear. Semantic interference occurred when subjects were

instructed to image the pair as indicated by a 17% difference between _

the ‘'unique and synonym lists. The dffference was only 3% when éubjects

© ' were required to use auditory rehearsal to lgarn the 1lists. No evidence

“iy

']

: for semantic coding was found when subjects attended to the sound of the

word while attending to the referent resulted in findings that were consistent -

. »

with a semantic repre3entation view. "

- -

-

The manipulation is more directly relevant to the imaginal hypothesis

than a con&ﬁptual one. Bower's results af@,“however, consistent with both

.
the. verbal-imaginal and conceptual views of Iével% of processing since

3}
k]

imagerf'instructions may furction by the production of more effective

forms of conceptual coding (Anderson § Bower, 1973). It could also be

. {
argued that the potent manipulation in Bower's .experiment was the

inhibition of conceptual prdﬁessing

gn the auditory rehearsal condition.

The conceptual model version of the levels of processing hypothesis \

. |

does not contain mechanisms for the identification of conditions under

which referential coding'does or does not occur. That is, there-are no

N

operations independent of recall that serve to indicate the ‘level at

which the itemhas been processed. This has also been a major problem

with~most versions of the'levels of processing hypothesi's. The model . ;
. - ‘ .

\

' ° N v
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has tended to make only empirically derived predictions or post hoc .

explanations. An appeal to a levels of processing explanation is gratuitous
. N 7

under these circumstances but the conceptual hypothesis spécifies no

alternative operations by which the non-semantic nature of the sentences

g e e L R T 23 10 g e

or the '"mindless" character of the processing can be identified indépen-

1+

dently of recall. Some recent efforts havé been made to specify more

completely what is meant b} depth. Rogers, Kuiper, and Kirker (1977),

for example, reported that self-reference was an important dimension

that determined recall levels for self-descriptive adjectives.

One of the strenths 8f the research strategy adopted by Paivio and
his co-workers has -been the emphasis ubon the convergent Yalidity of the.
concept of imagery. Item attfibutes, instructional sets, and individuaf
differences are some of the independent operations that have served to:ar_
identify the presence or absence of imaginal processing (Paivio, 1971):

-

Thdt is, the verbal-imaginal model includes additional predictioné about
the con&itions under whicﬁ referential or {mag?nal coding will occur.
Stimulus attributes as well_aé‘processing strategies may be ipvoked ég ~
explanatory- and predictive mechanisms. In particular, the sort of evidence

for semantic representation that has been discussed in this paper should

not be obtained with abstract materials since the reférential code is not

of Sampson and Cermak (unpublished), Cermak (1970), and Gumenik (1969). -7

The Cermak studies used materials that were generally abstract (e.g. wait,#®
seize, stare; weight, seas, stair; stay, grab, gaze) which would be

‘ 1
expected to produce verbal codes and not semantic interference or facili-

tation effects. Gumenik also failgd to find evidence for semantic rép-

_____resentations which may, have been dué to the abstractnéss of the




v

-

'

numbers used in the paired-associate task. More iﬁbortantly, the failure

N

te.find a pure semantic savings in Nelson's (1971) study may lfave been

due to %he_abstfactnegs of the sentence- frames (nameé).and the relative

.

E o . . .
abstractness of the to-be-recalled items since verbs tend to be much less

concreté than nouns (Paivio, 1971, p. 80). .o &

In summary; the inconsistent results may be interpreted in terms of «

a verbal-imaginal model which assumes that the elicitation of imaginal

representations is necessary for semantic interference-and facilitation
\ ' b A
effects to occur. Experiment 1 tested this hypothesis in a free recall

2

.task with type of repetition and concreteness manipulated. The interesting

predictions concern the ‘'synonym repetition condition. A model based on

- N
R

verbal representations asserts that each of ten types were presented once.

A

A conceptual model maintains that each of five types were presented twice.
. -
According to the verbal-imaginal model, thé ten concrete synonyms represented

only five distinct types but ‘the abstract synonyms each representé@ a
separate type. Only the verbal—imaginaf modsl predicted an interaction

% . R
between concreteness and type of repetition. °

~ N

A

‘Method i . e
Materials. \gynonymity ratings were available for 300 synonym pairs, )

‘ °

150 concrete and 150 abstract. Ratings were made on a 7-point scale on
. .

which. oné indicated low synonymity.~ Sets of 15 concrete and 15 abstract -
. . =

pairs equated for rated synonymity, familiarity, and length were selected

(see Table 3) a&h are presented in Appendix A. The basic.lists consisted

[} . [

of 40 words: lb presenied once, 10 presented twice, and 10 synonym pairs. .
Repeated items were separated by 0, 2, 4, 6, or 8 intervening.items and a ’;;i;

total of 24 different orders of presentation were used in the countérbalancing.
.{-,( :
2 -

v\} *:‘ ‘; “3 /I ‘
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Rating Scale

2.

«~Item Attributes_ for the Test

Table 3

2

s%d Buffer Items (N) :

> - . i)

- . -~ .

Test Items: - " . Buffer Items

-
L §
-

Concrete Abstract

Similarity

. v

Familiarity

Imagery
Length: -
-

Mean

St. Dev.

Mean

St.

7

Dev..

Mean

St. Dewv.

Mean

Concrete Abstract

.

5.64 5.63 T

.31

A [y

5.42(17)

« .

5.31(22)

1.03 .74 .

<

e .
A ’ . .

3.45(}7)

(o)}
[N
R

6.16(21)

.50 .60 .

6.00 ' ~“5.80 ~ 5.40 - 6.60
1.76 1.71 1.58 +1.26.
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‘experlmental condltlon.

.-\

were generated with the stlpulatlon that all items would appear within

Three pseudo-randomcorders of the condiﬁibns

50 3er1a1 p051t10ﬁ§

Nested within this factor was word pair. Three

“

;i ' ~ randomly seleEtedzéﬁd each set acted as a siné%e presentation set, an
o RS '24 _ékactiiqpetitionﬂset”,égd a synohnym ;epepdtdon‘set for one of the three
T R ordérs. : PPt . o L
P : - .
%;@':. E"_ . - For each 6f the three basic orders, eight lists were generated by
' '”;: _ T vaf;iﬁg~the_concrateness of the item (2); the type of fepetition (Zfi
ii. :;' 3 ;qnd,the;%ember of the pair (2) which occurred at a given seriel oosition.
ffl;: ) T -Thé:eight lists would iﬁvofﬁe; for the single presentatioﬁ.conditibn, two
: . T lix..ea;h of a concrete membé;vand of 1ts synonym -and tgg ‘each’ ©of an abstract
7&?1 ij‘~ ‘ i ;1member and of 1;§ synonym (cot bed, act, and dégﬁreach in ewo lists). ‘
‘jﬂ vt _:..“Foi the repetitiod condition, the eight orders dould involve‘actual
>, > Sl . s . " < :

repetiffdn of a concrete member and of’i%% synonyﬁ, attual fepetition of
,,, . R < oo
At abstract member and of its synonym, synd;;%\;epetitibn of a concrete
- 3

S, - .

) . e . ., s . R - . ! '.
pair in both orders,‘and synonym repetition. of an abstract, pair in both

.0 . s S ovabhabisedey :
orders (bed-bed, cdt-cot, act-act, deed deéa,uﬁeg}%o;, cot-bed, act-

P T . '

Table 4 shows the items from one 1idt in terms of the
R - R . : .

~

deed," déed-act) .

A P

< " . N .

. independent vafiables. .. - '

*"'3. <L

3 . <

Each 115t plus 20 buffer tems.- (ten at the beglnnlng

-*,.
o,.

were videotaped from xhe CRT of a PDP-12 at ‘the rate

Procedufe.

. v

and ten at*Ihé'eﬁHT

df four seconds per item.

m” wztg,the addltlonal

l‘.\;‘-*\ 7"", e e

Standard free,recalf instructions were given

P

"

!

édmbnishm%nt-for subjects to recall oply those items

wh1ch nhey were certaln 7 had been presented Guessing was to be avoided.

v A
‘.',_‘, o 2 .

Immedlately after recalllxsubjects 1nd1cated which of the recalled words

e

°G

.

i~ ot
b :

. . Thé'?irst variable considered in the construction of the lists was .-

g - . ) . ’ » 3 - . ‘\
sets_of‘flve eoncrete pairs and three sets of five abstract pairs were -

‘

-, N N ”
Ay - . . .
~ - o I . ' *
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hle of the Conditions

Réprésented in Each List

Repetition Condition

Attribute None 3 Synonym (lag) Identical (lag)

Concrete revolver cellar-basemeént (0) brook—brqok:(O)

money maiden-damsel (2) photograph-photograph (2)
t

~ skull jewel-gem (4) prisoner-prisoner (4)
board bed-cot (6) ’ tempest-tempest (6)

tavern street-avenue (8) judge-judge (8) .
- 3 L o

. -

Abstract semester self-ego (0) consegt-conseﬁt )]
comfart act-deed (2) magnitude-magnitude (2)
mistake . ~ 'source-origin (4)‘3 search-search (4)

oath danger-peril (6), barter-barter (6)

story treason-betrayal (8) freedom-freedom (8)

Y
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_had been presented twice.

N, * \ s

n - S\ - ' 45

jects, Four subje ied each 11 on a televisi
Subject . F T subj céﬁ studied 1st‘ vision
monitor. The 96 subjects workgd alone or in small groups and were
o .

drawn from the Introductory Psyéhglogy popwlation at the University
. Y
of Western Ontario. These studenﬁs participated in the research for

»
5

a—
A

course credits.

Results

-

Figure 3 shows the mean proportion of target words recalled (or

~ / N

. > .
the mean proportion of subjects who recalled a word) from eécb of the

. < )
three classes of concrete anﬁ abstract stimulii non-repetition items,
N Lot -

synonym repetition items, and actual repetition items. Tt ‘made little
difference to jthe recall of a concrete word whether it was gctuafly
shown a second time or its synonym was shown in the ligé as concrete

synonym repetitions were recalled at a level near thag/achieved by
‘ Do
the actual repétition of a concrete word. All fepeti;ions are
/ !
o] . R . . { o
clearly superior to non-repetition items for concrete materialsww.

/
/

Abstract synonym repetitions were recalled at“gbléveﬁ closer to that.
; f

'of once-presented items. The actual repetﬁ%ion of ébiffggr_uords
.. N ’

‘facilitated recall in comparison to both of these g&oups.

' °Separate two-way analyses of’varlance were performed on the

A -

proportion of words recalled by each -of the 96 subiects and\the

v

-

proportion offsubjects who‘%ecalled each word for the 15 conérete
d \ =\ o’
and 15 abstract palrs. The effects gf concreteness, repetlglon, and

the interaction betweeq these two variables were al significang in

L 4

)

v

- -

both analyses. The F ratios for ‘these analyses were&cdmbined to’

. - ‘ . \:
produce the minimum value of F' (MIN F') which assessgs the reliabélity

o)
o
i
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I
P
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Proportion of Werds Correctly Recalled

ﬁr
k]

. . . 1 L .
T. gE . T? T . g7 TT
Repetition Repetition

Abstract Words Concreté Words <

K

’

B

Figure 3. “Proportion of words recalled as a function of word

type (abstract or concrete). and {epetftion condition
(T=non-repetition; TS § STigynonym repetition;
TT=actual repetition). Non-significant differenées

are indicated. . R

3




g

offthe effects across subiecfs ana items simultaneously (Ciark,

i '1973). A t?ansformed mean square for treatment is divided by the
sum of the error terms (corrected) from the subjegE and item analyses
to generate MIN F'. Clark (1973} provides a formula for the calculation
of the approp;iate degrees of fr?edom. The test apgzars to be a
conservative one and this fact should be képt in mind as th& statistic
is interpreted. . . . %

The effect of Qoncreteness is reliable across both items and

. ] \
subjects, MIN F' 1, 43 = 4,23, p<.05. A significant value of MIN F'

is also obtained for the repéetition effect, MIN F' 2, 105 = 36.03,
p<.001. Most importantly, from the point of view of this studxg‘
the interaction between concreteness and repetition is significant

~ when both iteﬁs and subjeﬁts are considered as random vari;bles,

"MIN f' 2, 112 = 3.18, p<.05. The specific origin of this interaction
was examined- in the following analyses. L

I
The repetition effect was highly significant for both concrete

(MIN F' 2, 84 = 17.90, p<.001) and abstract ‘(MIN F' 2, 93
p<.001) materials so that the significant interactioir reported in the

previous paragraph must have been due to’the specific locus|of the

4

repetition effect in the different materials. The nature o

interaction is apparent in Figure 3. The proportion of non;-repetition

e .

abstract words récalled does not differ significantly from jthe

e b gl a1 aY b
. .

. ) %\
proportion of synonymrepetition words recalled (MIN F' 1, 46 = 1.84,

p>.10). This same comparison results in a highly sighifiant effect

v

with cencrete words (MIN F' 1, 42 = 18,38, p<.001). 1In céntrast, the™

ey . - |
proportion of actual repetition concrete words recalled QOes not

_differ significantly from the proportien of synonym repgﬁitiop words




8
recalled (MIN F' 1, 43 = 2.13, p»%10). The same effect is highly

significant with abstract words (ﬁiN F' 1, 46 = 10.?5: §<:01).
The difference between actual repetitﬁpns and non-repetitions is
significant for both the concrete (MIN F' 1,42 = 33.02, p<.001)
and the abstract material (MIN F' 1, 46 = 21.14, p<.001). o

A succinct summary of these results is possible with concrete
materials generéi;ng particularly clear results. Over twice as
m;ny concrete items were recalled if a repetition occurred whether
this repetition was literal or seﬁéntic.. Fewer than one=fifth

additional items were é%ined by an actual over a synonym repetition.
The greatest gains‘for abstract materials wefq found when an identical

o

repetition was compared with the other types'of repetition, although

-the results were not as strongly polarized as with concrete words.
9 ’

These are the principal-findiqé§ of this study but a few supplementary

observations are reported in.the following section because of their

anomolous naturg or their rélevance to the issue linder consideration. -
. . {',q« s -

Supplementary Observations. Three findings will be considered

in this.section: pair recall as a function of lag, item-specific

information retained, and the absence of a concreteness effect for

-

‘ once-pyesented items..

. . : o
Synonym reecall was separated into pair and single-word components

R T . . . - .
since the level of pair recall is especially relevant to -the integration
E 3

or no?-%ntegratlon of synonym pairs. The proportion of pairs from

which one or both words were recalled is shown in Figure 4 as a

i ‘

functiqn of concreteness and lag, the number of items that intervened

- v

between the prasentation of the first and second members of the pair.
Yo . I\ -

. o A < . ) )
Pair recall was consistently higher for concrete théﬁgabstfggt:words.

-
.
L -




x Concrete — —~Pair Recall

.

o Abstract Single-item Recall
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Lag was unrélated to the recall of concrete synonyms and actual

pair recall.was consistently greater than chance expectation (x2

o .

testS calculated at each lag). Abstract pair recall décyeased from

lag 0 to lag 8 and was sfatistically dependent at sHert but not long

k4

lags. Single‘items accounted for twice_ as much of the recall of
- -

abstract synonyms as of concrete, although the absolute-levels of
single word recall for the two types of material were quite comparable.
Retention of item specific information is relevant to the issue
@ / _

of verbal vefggs conceptual coding. Subjects' judgments of the
»

frequency of occurrence of recalled items require a consideration of
the role of verbal representations. Two-thirds (67.1%) of the twice-

presented items were correctly identified as having been repeated in

T

the list. Interestingiy, the false alarm rate did not differ for the

-~
e

non-repetition (6.7%) and the synonym repetition (6.0%) itemg.
Sﬁbjects did have a(t;ndency to indjéété that an aﬁgtract item had
occurred twice more than a concrete bu£ this was true.fSr all three -
types of items. '
The main anomaly in the present study is the failure tg‘obtain an
effect'of concreteness for n0n~}eﬁétition.itéms. The proportion of
concfgge-(.l&) and aBstyacé 6.13) wof&s recalled in this category is

- e

very close. Previous work indicates that once-presented items may be
-

more poorlyigecallpd when they are presented in the context of repeated

_items than in the context of only once~presentéd items (Tulving §

Hastie, 1972). Diffe;ential depression of concrete and abstract

materials would be of theoretical interest since the imaginal system

-

would be implicated in the eXplanation that best .accounts for the

effects of repeated ‘itéms on non-repeated items. For%§§ample,:the

o

PP

4 s+ '
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repetition of items may prevent the additional processing of non-

repetition items which typically results in the activation and ;2'

integration of imaginal representations. Consistent with this argument,
»” -

———~

there is some evidence that the depth of nr ocessing hypothesis is

more relevant to concrete materials than abstract when the traditional
L .
LA deg}hqmanipulations are introduced (D'Agostin04~O'Neill, § Paivio,

1977) . Depression due to repeatgd items may only occur for concrete

by wowr e e

% vords because the effect operates on the basis of mechanisms similar

<«

to depth of proceséing. No attention will be given to this finding in

the discussion that foldows.

Summarx.' Concrete synonyms were recalled at a level approxihatelp

equivalent to the level for actual }eEEXitions. +All repetitions,
- )
3 synonym and identical, werg clearly superior to non-repetition
: ' /
items for concrete materials. ~ Abstract synonyms were.xecalled at a
¢ L

level that approximated the recall .level of non-repetition .items.

-

The actual repetition of abstract words facilitated recall in

" comparison ‘to both of these rgroups. Auxiliary analyses indieated
: . REEE -

that synonym repetition of abstraJt wor§§ had some effect but only

at short lags;ﬁnd that, for both concrete and aE;tract‘wordsU some & -
high-fidelity informationoaboginthe'actuél item presented was ’ . -
regained: ’

H ’ -
v v W .
R Y . ., .
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Discussion - .

\ The results agyee remarkably well with the predictions of the

&, ' - .

verbal-imaginal model. Conc¥ete synonyms'behavea as though they

converged on a common, referential (Paivio, 1971) representati

-—..:»- ’x o Same e aw

|

4

that was strengthened by‘fhe presentation of each member of the

— - -

synonym pair. The.conceptual madels.reviewed in the introductioﬁ
anticiééted that this sort of Bacilitation would have occurred for
both concrete and abstract materials. Abstrac£ words, however,
failed to demonstrate a.significant effect of a semantic repétition
which serves to disconfirm the conceptug} model. A strictly verbal

. model préﬁicted that neither concrete.nor abstract materials should
have produced recall levels for synonyms that approximated the .
performance Qiph actual répetitions. These predictions, however,

*

. o .
. . © were based on certain assumptions about episodic memory .as well as

a -theory of the sémantic component of memory. ) v

o

"Andersor (1976) has argued very strongly that a theory of the o
Bad structure of*Semantic:memory can accommodate*any data by the concate- N
M . . .

nation of the structure with appropriate cognitive processes.

~a

i : Norman and Bobrow (1975) have made a similar distinction between data-

g limited and resource-limited processes. According to this view, no
. vp B . - . -
finding necessitates a particular structure since the assumptions about

Kl

the dynamic features of the system can be modified to account for the

results. Anderson noted that it®was impossible to examine the naturewm.

- of semantic représentation independent of the processes upon which
performénce is also conEingent. This. requires a careful considérgtion
. = {
not.onkfﬂzf the perfo;mance features of the“organism but also of the
w~emm= .~ . requirements ic:-fthe particular task under study. . ’ - -
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_were mentioned briefly in the introduction. One‘assumption was that

Jemembered the materials, they were acutely sensitive to the fojp ogé

“ can correctly distinguish between items which had been presented as

Two assumptions demanded by the predictions of the present study i

|
r

semantic similarity would affect recall through a shared underlying

~

reﬁ}eéentation and not through associativg mechanisms. fhe second ; -
assumption was ;haf all items would be processed to the deepesg level ’
of representation available. These are assumptions about‘episodic

memory or performance components of frée recall and relaxing these | N
assumptions hay moaify the predictions of the verbal or -conceptual:
modelé in ways consistent with the presegzwfindings.' ' -

. & . . '!l..L l

Vérbal Representations and Associative Mechanisms. There is - .

strong evidence in the present study that verbal representations /

played an important role in the free recall performance of subjeqts./

MY

Subjects discriminated very well between the presentation of the same
J Ty p ;

word twice and the presentation of.am item plus its synonym. Indeed,

subjectﬁ were as. likely to think that a word shown only once had

Pl 5

actually occurred twice as to think that a word shown with its synonym

.

had occurred twice.” These results indicate that, however subjectss

input, to the nominal unit. Other studies have reported that subjects

[

words oT pictures (Potter et al, 1977) and between items'which' had
occurred in different languages (MacLeod, 1976): In théflatt r study, .
woFds were invariably (99%) recalled. in the correct languagei It may

be the case, h;wever, that language tagging is less effective in a
multi-list; mixed-item task (Liépmann § Saegert, 1974) or 7p a

recognition memory task (Rosenberg § Simon, 1977).' These rTesults argue

for a representational level of meaning in this and.other memory tasks.
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That is, a verbal representation of the item must play some role in
episodic memory.

These results cannot, however, be taken as strong evidence for a

s

strictly verbal model, although a high-fidelity repre§Entation is

L4 N t

necessay to account for subjects' ability to distinguish between

once and.twice presented items, especiallf in the synonym condition.

A verbal ceﬁponent to egisodic~memory is compatible with any of the
proposed %odels since’ verbal representations at least exist,

according to all three theories. The assumption that verbal represen-

. tations are important to recall may also be required for the predicted

interaction to occur, since the level of synonym recall required that .

.

both members of the synonym pair be fetrieved, not just one. It is -

J//dglikely that both words would be recalled wvithout some item specific

&

. information in memory. =

* Hayes-Roth and Hayes-Roth (1977) have argued that verbal models

N

can acéount for the evidence for conceptual repre§entations in terms of |

N

aSSOC1at10ns between related items in semantic memory A 51m11af

<

mechanism may also explaln the effects of synonym repetltlons on concrete
words and not abstract. The introduction dlscussed_only one mechanism

. by which subjects could benefit from the shared conceétual information

~ >

o of the synonyms. This mechanism was a common representation activated -

.

and strengthened by both words of é synonym pair. Memory could be'

1 -t B . . .
facilitated, however, by the common associative networks activatedjby . C .

B

the two words.  Présentstion &?_one member 0f a synonym pair could
Ve .
elicit the other memBer, and Deese (1965) , -among others, has found -

marked facilitation effects of-associative relationships that do not

] S
share a common underlylng representation, a referential level of

a - - B
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meaning. - .

This distinction between referential and associative. effects has
a definite ~ parallel in the opposing explanations for the effect of

categories on free recall. One hypothesis of the facilitatory effect

of categories was that each member of the category ‘elicits the category

¢

of the category .name at recall would mediate.the. retrieval of the .

individual members. This position is similar to that adopted in the
\
. o\
present paper with Tegard to the nature of synonym réRFtition effects on

recall. Concrete synonymé tap a common representation Which is -
~ -‘ .

~

retrieved and mediates the recall of the individual elements. Abstract

synonyms lack this level of representation and should net result in
any facilitation,';ccording.;o the verbal-imaginal model. . .
Category recall may operate in an enfirely differént manner, . <é
however. Perhaps subjects~do not store the category name, but instead
use associative paths among?thb membérs of the category to store and
: retrieve the elements (Collins Gikoftus,‘1975). fhe recal% of one
memﬁer of the catego}y Qould initiate the retrieval of associativeI:: ‘
reléfe&ﬁwdrds, namely, the other mehbefs of the category. Simiiérily;e
air_llt-:he present Stud}, sﬁbjects might use a direct path between the ;

synonyms to facilitate recall. Sugh paths wqﬁld be available for .

- . N

. N . v « ’
concrete and abstract words. . —

a

. _ - <el -
of the verbal representation hypothesis could argue .

‘

) 3

A proponent
. . - . .
that the associative mechanism just described accounts for any effect

oy - - . . _. ,“.“) . ) —»_ .
of synonym répetition in the.present study. Subjects could cluster

~ ~ e .t

L]

related words,. the synonyms, which w&ﬁld,facilifaf% the storage,'

L4 > *
N .

retention, and retrieval of specific item informatien. If organizational
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T
rae TETIRTET
r, 3 % Fa TEyw e 3t
e, BRSPSV TS




-
- .
- - o E .
e
s

factors account for synonymity effects, &£he interaction with concrete-

v ~ . ‘ ~
ness would be due, not to differential representation in semantic
memory, but rather to factors that affect the retrievability of the

other member of the paift. ‘The materials used in this study were highly

:

! syndnymous'and equally so for concrete and abstract materials but other

factors may have played a role.

~

Wickens and Engle (1970), for ékample, have suggested that

¢

. .associative overlap in general is greater for abstract materiéis and _

< results in greater- interference in memory. It could be arguedithat

. Synonym relationships'will be less distinct for abstract materials

because of the greater background overlap wifh;the "unrelated" words

It’h0u}d follow that abstract synonym relatiohships ’

e

PR

-t in the list.

. - g 7 4 )
would require contiguous presentation before they are noticed and ~

- - -

« - - - - .

used. Concrete synonym relationships, because of their disﬁinctigeness,

5 would be noticed and used at all lags across the: limited range *
A \ . ~ i . ) . . .. -

included in Experiment 1.. TSN

> - &

Py

«
AN - . i . -
0y - - . . -

It may be, however,.that these lag effects differ becausé- different -

- ‘ 13 . » N .
M . ’ - - .4 . ~
. mechanisms are responsible for the synonym effects with concrete and . S
B - m 8 e 2
. < . . ' ) PR ) . A ) §
abs;ract words. Identical repetitions typically result in a massed- L. e
. .‘ - N ~ 0 - _ . . o ) - t
' - B
. distributed effect With massed items more poorly recalled than
T ° . . o R . . . &
distributed items. (Underwood’,' 1969). and an additional effect of
. . . ) : A .
' distributed’lags is sometimes obtained with the longer lags aSSociated
-3 L] . -. ’ ' -~ - ¢ T ' ’ “(‘ N éf
* with better recall {Glenperg, 1977; Melton, 1970). B é‘
“ i\ Less. data are” available.on the effects of repetltlons of relemed ~ R s
A - -’ . * {’f""‘f
. words.L GlanZer (1969) presented assoc1at1ve1y related words at
. N dlfferent lags and found that the probaﬁliity of recall decreased across S
‘ o .. s .. N s
‘S ) lags. ThlS decrease does ot appeaf to' occur if the related words s . ’ ,%
. . < e . s i PO SF
. , B . cor . ' . . T ¢ A A ) . j/ !
. 0 ) - . - ,,: < .’ ";‘/ 'a".l - ! M
© R 3 < . . ’;‘ e g ) "‘\
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o . _ - - \. .
“ <0 tap _a. common conceptual represéntatmn since Glanzer and Duarte (1971)

N E . o .‘

o B obtained;»recalldevels that did not vary as a function of ,the lag :

"

<7 - -

) ) between the presentatlon of a word and its translatlon equwalent :

5 - % 4\/“» N, s

- . - A L ' .

B S B S " However, the reseanch on category recall does not unambigupusly . .

suppoz:t this v1ew,' \lathews (1977) found that 1nc1denta1 free recall .o

. 7 ..<-.~ ; N DN -

b - of categox"y membez;s was, 1den}:1cal for members presented contlguously . .

’
: . .

N ' or ap?rt wh‘lch is consfstent w1th the v1ew that I‘epétltlon of shared

e . - / . . ' .
. - ' represeptations does not produce a 1ag effect. The more typ1ca1 : \\

/¢ .. ¢ . outeome, however, is that recall decreases with the 'dag hetween o .
B ."-:category"membe’,r,’éﬁ.(e,g. Gfe'itzer,‘lig'lfx). ¢« :

R Aideﬁlnlte statement is: not. poss1.b1e about the effects of identical

. -
P ” B

. . N < . -
- - » - . » > * g

T - an‘d associat’ive repetitions on recall at diffex;ent lags although RN . 3
- » L

A associative. relatlonshlps appear ;to result in decreases 1n recall ,9 L.

§ _‘._'_ Lo = . .,- - R -- ‘2 (;-'-
‘ . lag increases while. ic_l’entical repetit_ions have inconsistent effects:, AT : H
i LA < P %* : " . . . ’ - - B S Tere . - ~ N ’ )

The _effec,ts/ of synonymity may'; fc_hén, haye been meaiate’d by different ° ,\ .

C 'mecha;usms in the case .0f concrete. and abstract words. Conurete synonyms -

~ .ﬂ_,. .«rﬂ.\_ . .. w o
T

tapped a common, 1mag1nal- representatlon s,o"x‘ecayll did not' va‘iy with

- . “, v “»--~ .. N {
~lag. Abstract synonyms fac1,l;ta.ted recall through asscmatlve - R

8 ' . g . SRR S . i 8¢
g ‘,cormectmns so the syndnym Te t:,tlon effect decareased w1th ‘1ag oo AR )

. ] . - @ -, ,- . LN . . i L.

v CL If the verbal modeltls to account for the et‘fects of synonyms ior L

; : N
. v e - . S ..

both concreteiand abstract womis, the mode], ]nust somehow explaln the .

« N . n "\ ‘. -
= .

d1fferent1a1 avallablllty of synonyms fo:r concrete woras.‘ . One of the

.: PRV .75—1 e s °

V adm.rable featu%?( of c6nc:eeteness a8 an explanatory mechan:.sni‘ is that o

‘.\f .

N ’ ‘ ) ' 2
Lot 1t‘ serves effectlvely,,,as an ultlmate varlable, one that does noﬁ reqmre . 2
.. . e n | '; *'( - - ¢ ’ %: ) ' ;;:

further reductmn for acomplet’enes‘s. Mos,t, altematz\{es to the 1magery - - Tk

e
PR ,.f‘\ 3 . el .
. ©y . &

C Explanatlon,‘,such s assoo‘iatlve overlap, d‘o not possess thz.s o R

YRy

B
TEK,

T

. Ls -
” .
Y4 < 2

’ et de51reab1e charactenstlc 'I'hat 15 the questlom reman‘:ns “unaqswered as . .
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o LI
to why concrete and abstract-words should differ in associative

. - ..

: overlap. Why they differ in concreteness, on the other hand, does not
. M

’

" appear to require‘a psychological answér.

Conceptual Representat1ons and Depth of, Proce551ng The problem | .

for the verbal representation model was t&'!%count for the effect of

synonym repetition on concrete wcrds. The difficulty for the conceptual

~

. representaé&on theory is to explain the non- effect of synonym

d v

repetition on abstract_words. The' present study’sup@otgfdthe hypothesis
that the teferential representatlong\;orrespond to relatively concrete

-
Iy

“images rather than supralinguistic co cepts or 1deas~because the T
-
2 o\ © - N -

latter form of representatlon fails to predict the weak or nonex1stant

~ -V «

effects of’ synonym repetltlons on abstrght materials.
Prev1ously, it was assumed that subjects would process wordé to
a conceptuadﬂlevel fairly automatically. I may be the case, however,

e

‘that .a conceptual eplsodlc memory representat'on requlres an active

be retained‘at a more superficial-verbal level o not’at all. The &
argument could be made,,somewhat after the fact that concrete words

are more likely t&" result 1n conceptual representatlons while ‘abstract

3

- A NN

woxds are more’ llkeLy to remain in a verbal £brm. fhls pos&tlon would
Al o )

explaln fhe main effect of concreteness as well as th 1nteract10n .

o N N ‘ )

with type of repetition since synonyhs would enhance r call'only when

>

~

* . -

conceptpal coding took place. R ) ' X DR
\ C o xS - - L
© dhe pr?bl?m’ of ‘course, is to specify an‘indépendent\operation . -
that wouid allow one toaidentify'thOSS'circumstances under which. G . »
() ~ - . . " '.; N o ..
,conceptuaI%codes will or will not .occur,. Kintsch (1972) suggested} L
4 g l .. M ¢ 7 “ ) o ' . * SO ) - -

that abstract words were mQre lexically comgle# than égncretg,and,

o~
2
-
-4
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it could be argied, subjects may €lect not to perform the extra

o
. N 6, . < * . . !
processing required because of Self-imposed or experimenter-imposed

constraints. This failure to completely process abstract matemial

would result in better overall recall of, corcrete words as well gs

. y . “q
the interaction with type of repetition. These explanations do

« R . o

%dTit the possibility of abstract magerials being encoded at

0 . o T B
. / . Lo
. conceptual level which suggests that 9ituations can be conceived in

: N . : /
whiclt abstract words will be remembered as well as concreté. .
¢ o /' o
A more p}ausible modification would incorporate some’structufal
—_—r

<

difference betwen concrete and abstract words such tha; eplsodlc

.

memory would necessarlly be better for concrete . K1ntsch’s hypothesis
o ]
that abstract representatlons are more complex couldflmply a,greater

&
°,

: memory load for such materials and péorer memory. /The recall ™

t
v 4 -~

differences wouid be attributed to repgesentationﬁl differences

rather thén deptﬂxof processing. "It is ;mporta?t to note, however,'

[ .
- e

" that-this complex1ty hypothe51s dog$ not sxmultaneously account fo?
Sy /

’the concreteness effebx and the interaction w1th repet1t1on wh11e the
° ot
depth of,groceSSLng hypotﬁe51s accounts for hoth effects. An

,5..- i

al Y Laad

. of'procé551ng could have operatéd agalnst twc verbal xmaglnal‘

-

\ Vo X
.the~present studyh Imag1na1 pxoce551ng is not-as automatic a suggested
_ in the introdiction.

P PR

~—— - .o

will demonstréte éréater co?crege‘ao\cract word dlfferences
sub]ects ;nstructed to use Lt T .modes of learnlng CPaxvf

'1970). Mlxed llsts of concrete aqd

pfescng qxﬁer;ment,Agenexal%y‘resu1t'in‘gre%té

]




than homogeneous lists (Postman & Burns, 1974). This evidence that-
o : ,

“ - . .
concreteness effects can be enhanced suggests that subjects voluntarily

-~

»control access to the imaginal system or control strategies of learning
‘that are only: available in the imaginal system (e.g. integrative

imagery) . -‘These 6btions available to the subject make the agreement..

’

of the results with the verbal-imaginal model the more impressive.
K3

12

Two pladgible but theoretically uninterestinéjexplanatiens fog_

the present results can be discounted. One possibility is that the
=

synonymity ratings were not adequate controls for similarity of meaning
. N o i, .

because of polysemy. Many words in. the English language are homonyms

and have alternative meanings. Perhaps one of these alternative

*  interpretations was accessed when. the word was dresented alone in the

-
- ~

free recall task.! If this occurred more frequently with abstract
- : £

< ozea

materials, the failure to obtain a synonym’ repetition effect could be
explained. The first argument against this explanation is the

0 N . ¢
observation,‘b5§éd on unpublislied data, that homonyms tend to be concrete

rather than abstract, contrary to this hypotﬁésis. A more specific

rebuttal is possible. In an unpublished study, 48 subjects.were dsked
to* produce synonyms to gne memRer or the other of each of the 50

concrete and, abstfact pairs used inhE{periments 2 to 4. All of the
- -’

responses were consistent with the desired dinterpretation for

.
.

approximately 80% af the words. and no differences-were found -between
M . . . R w ,

N .

concrete and abstract woxds. There were only a few extremely deviant .-,

-

'pairs,guéh as act/dged and branch/limb that had substantial humbers of

e \ .
across abstract and concrete materials, according to the item analysis..
. o

a B - B - -
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A second explanation is that the scoring précedure for synonyms was
inappropriate to test the predictions of the conceptual model. Word

recall 'is not the only measure of recall available in the case of synonyms.

P <

_The alternative;éxétem, type scoring, measures the number of concepts
-~ " . ’)

retrieyeqz(rafhe:‘than words) by computing the proportion of pairs from

.
» .

which one or both members was recalled. This revised measure primarily
affects abstract synonym recall, since relatively few pairs were recalled
in this condition. The proportion of pairs from which one or both abstract

synonyms was recalleg was .28. This score is still below the comparable

- -

value for concrete synonyms, .41. This modification does affect some of’

the comparisons but at times in rather dubious wa;a. The comparisons with . ¢

non-repeated items do not lead to different conclusions since the proportion

o -

of unrelated word pairs from which one or both were recalled did not differ ' s

from the tyﬁe scoring fer abstract words (.24 vs. .28) but~did for concrete Ll

-

(.28 vs. .41). Althpugh the type score for abstract synonyms is now as

high as recall in the literal repetition condition (.29}, so is the.

!

comparable score for unrelated abstract items. This suggests that the-

type measure may be inappropriate or, at least, insensitive to the sorts

judgments are also inconsistent with.the hypothesis that subjects were

. i i
of effects that aTYe of interest in he'pr“esent study. The frequency i

recalling only one word from a conceptual representation that was’ . I”
accessed, twice dur?%g presentation. If subject¥ did perform in this
fashion for abstract words, fréquency judgments should have been similar to

\ s «
' those for identical repetitions rather than non-repeated items. In "

conc1u51on the most satlsfylng approach is that taken in the present study,

\

"one that assumes that a conceptual repetltlon should have affected word

recall, as occurred w1th concrete materlals.
g, o "
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Summary and Conclusions
. -

. .8
The results are most consistent with Paivio's verbal-imaginal
o . . C

model of memory. Concrete words were stored imaginally and, therefore),

.recall of synonyms was equivalent to recall of twice-presented words.

Abstract words were stored verbally and, therefo;e, recall of abstract

synonyms should have behaved as once-presented words. Presentation

of abstract synon&ms only facilitated recall if the pairs were displayed

contigﬁously or nearly so and this facilitation wssib ly resulted “rom

s -

associative mechanisms rather than a shared semantic representation.

-

'Verbal representations also play an important role in episodic memory

and any adequate mpodel must preserve the integrity of.the word in a

verbal representation. *

Both the verbal and conceptual hypotheses can be modified to

<

account for the interaction betweer concreteness and typé of repetition.
The modifications involve .additional assumntions about the episodic \

memory processes involved in the performance of the free recall .task
19N -

(Anﬂerson, 1976). A strictly verbal model would predlct that synonyms

§ho;1d behave as once-presented word§.1rrespecq;ve of copcreteness unlesf
some asséciétive or organizational.factor enhanced recall. The synonym
may be more available for concrete material. A model based‘on coﬁceﬁ—
tual representations would predic£ that syhon}ms should behave as °

identical répetitions unless items are ohlx superficially processed. It

' could be argued that, abstract materlals are less 11ke1y to be processed

<o

to a conceptual level given the constralnts of the free recall task.

In either case, some embellishment is required tb'accouﬁt for the..

differences between concrete and abstract materials in the availability

of associative connections or deeper levels of meaning.. o P

. . 37,
. L P . - - 5 v ~
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CHAPTER " 3

CONCRETENESS EFFECTS ON

FREE ASSOCIATIONS TO SYNONYMS

-

P

4 s

Conclusions made on the basis of Experiment 1 were stated in a
weak form because of the possibility that performance factors
contaminated what was intended as a test of semantic representation

or structure (Anderson, 1976; ~Norman § Bobrow, 1975). The free

recall task is a complex one and the verbal or conceptual models may

- -

hypothesize strategies, such as the use of associative mediators, in

order to mimic the predictions of the verbal-imaginal model. A word
v

association task would appear to be freer of the sorts of memory

-

processing routines that might serve to confound the bredictions made

on the basis of structural formét (Friendly, 1977).

»

- The free association task offers a purer test of the fldture of

- L4

semantic, representation. This does not mean that tasks of this sort

are strategy-free and;‘indééd, strategicallj‘and structurally

- - .,
determined effects on, priming £asks (e.g. Underwood, 1977) receive
considerable attention in Chapter 4. However, such paradigms, and,

F3 . : ) s s . funs ¢
especially the free association task, do pfesent fewer opportunities

-

) o . . s ' !
o for irrelevant processes to confound the outcome than.- do more

elaborate procedures, such as those.with substantial memory require-

e

ments of ‘an episodic sort. Word associations will tap semantic
- o )

" e N : N .
. memoty more directly than did the free recall task. .The free -
C, i ) , ' . » .
association task is particularly releyant since associative mechanisms
. A - _
. o o~ .
offered a major alternative explanation for the results of Experiment 1.

.
o
“
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Although thefword association task may involve more automatic

processing requirgments than were involved in the free recall study, an
. 2

important assumption of the next series of studies is that free
association data haveparticular relevance to the :study of semantic

memorf (Clark, 1970; Glucksberg § Danks, 1975; Nelson, 1977).

Early attempts to classify associations acknowledged the meaningful

» o
nature of the relationships between the stimulus and response terms

tMiller, 1951), ang unidentifiable or superficial relationships
(e.g. meaningless, clang associations) were the exception rather than
the rule. The types of connections emphasized in recent models of

lexical memory have been demonstrated in the word association task,

L > -

with hierarchical o% categorical associations (subordinates, super-
. , H
. ‘\ ’ » . ’;. - -
ordinates, and hyponyms) having received considerable attention in

both areas. Kiss (1973, 1975) has emphasized the fundamental nature =
. 1 '_,..-vl'
of associative relations and interprets word associatiohs as "extremely

important indicators of the structure of the organization in our

E

¢

minds" (1973, p.. 8). )

Semantic Models and the Free Assvbciation Task .
Figure 2 represented the essentiglidifferepces among the three
models contrasted in this paper while Figures 5 to 7 present a more -
forﬁET>description oé each ﬁsael'so that predictions for the free
és;bciation task can.be derived. The modelstremaiﬁ faithful to 'the .
description presented in Chapter i with some elaboration of the _
nat&re of the nodes in.thelassociativé-gélational net@ork and a
céhsideratiog;of the input of stimuli andvthé outpﬁt of fesponsés, bogh

components necessary in the free associgtion task, .
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Verbal kgpresentat1ons ) . .

The generation of a.word association is quite straight forward,

LI =
according to the verbal model presented in Figure 5. A stimulus word

is presented and activatés the representation® appropriate to that
particufar word. The verbal representations are ?épresénted in Figure
5 as lower-case letters with a subscript._ A common lower-case
iden;ifier indicates that the words, belong to a class of semantically-

equiﬁﬁﬂknt stimuli. The subscript serves to distinguish different words;

that is, "a(1)" is a synonym of "a(2)" and so on.
The semantic network is presented in propositional form for

convenience since associative networks become unwieldy. »Tﬁese
proﬁqsitions state that "a(j)'" is associated with "i(k)" :?i that a
word belonging to a ﬁérticq}ar set is asqoqiéted with other wSrds in
. -
semantic memory . Some of these words ;ill belong to the same set of
meaning-equivaléﬁts\while others'will belong to other sets. Fach

. % . . . ) -
verbal representation is associated with a large npumber of other

- verbal units iq:the associative-relational network, and the original

s
L3

«gynonyﬁ%?or unrelated words. Seméntfc-equivalenté,ﬂwﬁéther_cqncrefe

.

’

verbal Tepresentation activates another element ‘that is semantilally -

briexperientially related toithe first. This ve;bai representati&n

. -—

elicited by the stimulus becomes. the réSponse. <. i'~
Only%verbal representations (lowgr—c;se lgtters)'exist in

.‘femantic memory, according to the verbal model. There is very little

difference between the overt task and the covert mental operations

‘assumed to determine the response. Multiple and relatively, separate
" - . ) ’ ) . ’
associative paths conhect different “words whether these words are

’ -—

or abstract, do mot converge prior to éhe-aésoéiative process because

.
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se. dic: .
_verbal representation, however, arouses some concept via the . . .

- - - - / N

.

: . - |

of the absence of a referential level of meaning w?thin this model. ’ -
. . - v 1‘ \

‘sAssociations to one member of a synonym pair will, then, be
. ? ] '

.

. . o : s
determined. by a different associative network than an association to
' /

the other member of the pair. This leads to the prediczion of a
relatively“low level of associative overlap for both concrete and
abstract words, Synonyms should not.elicit one anotﬁer often, nor -
should they elicit a common, shared response frequently.

- ' .
i v

-

Conceptual Representations

The conceptual representation model described 8in Figure 6

derives a quite different prediction ahout associative overlap to

concrete and abstract synonyms. Typically, the free association

task would pioceed as follows. A stimulys word elicits a verbal

PR 1Y

representation in much the same manner as in the verbal model. This

~

Y

appropriateg;gkeh—to—typg association which should be read as follows:
"a(j) is a token Br instance of Coﬁcept(A).”"The result of this R
sequence is the activation of a conceptual rébresentétian.

Each concept has two sorts of outpath which correspond to
s "

associations with other concepts *(the Associative-Relational Network) ' ,i

3 1

o , . . .
and type-to-token relationships with verbal representations that also
. N . e _\ .)

label the concept. The conceptual repre§g€§ation for the.stimulus may
. - T e
elicit another member of the eduivalent-sti£311 set through these

- . : .
latter relationships or another concept that is semantically or -

>

. Ty
éxperientially related to the first may be activated. One of the set

A WA

of tokens appropriate to this subsequent concept could then be given ' -
. . ° Y

LT
LA

as a response. The logic of the arguments~td be made is the same -
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whether one or n associations (recursion} intervene between the

initial and final concept,’the latter being the to-be-verbalized
. Q‘ x

. . . . kg D
All semantla equivalents converge on a“common concept before the
[ 5 < .

concept that determines the ultimate résponse.

associative .process isoini%iated and it ts this convergence that leads

to the predic%ion of hf%h associative ovérlap for synonym pairs and
translations. Subjects should emit either shared responses .common
. ©

to both stimuli or synonym réspogsée, the -other member of the synonyﬁ

°

»

g 1 .
pairs. These predictions should hold for both concrete and abstract

materials since thé underlying structure is simila», concéptual,
M . 2

for both types of word: .8 i BN .

* According, to:the conceptual model, semantic equivalents'enter

. into toKen-to- type assoc1at10ns w1th A common-concept (ﬁpper case

il

le tters) that was not ava11ab1e in the strictly verbal theory.” Each

H / ° b .

concept has\a set of type-to-token associatipns with a number of words.
\ P - ’ ¢ o , (2l
. v v -. . o ” : ; ”’

The ‘type and. téken associations correspond ‘to Andesson and.Bower's

o (9] : R £ R , . N ’ A
(1973) word and idea asso¢iations, respectively. ~The.present .

4 &

- terminology is.preferred because of its greater :generality and because |

of the ambiguity of '"word assoeiation" in the preseitt context. . o

.
.
. - °

.

. ) ~ '- [y
Verbal Imaglnal RepreSentatlons “

© The verbal -imaginal model of the-word as§0c1at10§ task presented

LI

. - . N v

1 - °
tie verbal and conceptualgfheorbes‘ A stimulus igftiates activity
.-V

t'"‘ t o PO * v ’

f1 &fverbab-representatldnthat may directly elioif‘a _verbal response.

Y s

ih‘Figure 7 is mo&-e complex'as it comli:nes ’struc.;tural eblementsvof,!_)oth

. - ¢ >

iﬁ the Verbal component 6f the assoc1at1ve“relat10na1 .network. 'Thee

- '.-’\ N /‘\ - °

probabillty,that this occurs is high for, absfract words and somewhat

T ! o

3
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3
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Verbal'Reéresentafions \
{a(D), a(2),..., a(m} —2 =

: ,§> ,g ~
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Token-to-type Associations -
Token™ {a(j), Image (A)}
[5s1,2,..3 S

° . S Associative-Relational Network

-

’

- .

! Imaginal Verbal

‘

Image(A)———;qusociation.{Image(g), Assogiation {a(3); i(k)}
Image (1)} { b :

,b,..
)2,
V2.

a
1
1

[I=B,C,..]
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Response
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e 7. A’yerba;‘imaginalqmodel of tﬁe fxpe—associétipn :
task. * .’ ' f '
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- lower fo_r,concrete. T T e Plal . .
- . Concrefe words, on 'Gertdin octasions, activate. thé appropriate -, . + -
A N - ,,' L ‘.o ~! PR -"\-‘A '.' ._‘a- ” ": . i, '\;‘
‘token—to‘-type assoc¢iation “and arouse an Lmaglna’l representatlonum a° Ct e
~ - . L : o R
; fashlon thajc 1s analpgous to the-axousal of'a conceptual representatlon -0
T ’
in’ ‘tohe conceptua-l model. ‘;The image may directly elicit a verbal -
“response through the. type-eto ~token associative rel onships or a f: R
N . . ‘1 - ) ER A
. response mediat_e’d by imag‘inalrmaginal associatio may ogcur. .This '
. ( 9 . . . ) -
structure predle‘t‘s higher assocmtlve ‘overlap for concrete stimuli . .o
- N . - o ” : _a v ': v »
- than abs’tract because concrete words and their semantlc -equivalents v =
. . . 4 e
) share a common referentg‘,al‘ f‘e,action'!that cam’n%dzate the verbal * . i )
.}.’ » » . 'y‘t L 2 . * T Lo . - - . a N .,
: , . e 0 . o o
- response. PR A N “‘" 2 A . .
‘:; ‘:\ ‘ T ~ " "o“t -1 -, ’ » . 1'/ N )
‘.-..As 1n a purely verbalamodel abstract words are only dlrectly .
e * P 0(" l ‘N)\\ N N T b - ¥ r‘ v
-
: related or assoc1ated to-qrie another'anci each of .the semantlc equ1va1egts o :
.. . W~ ‘t - a0 ,
oo has'@n mdependent set oaf asspélatlons mto .whlch it enters. Some of -
J o v - LI . .
N : .
thenreSponse members m the Sets"w;ll be shared but the set,s are, : ) 4".‘3
I . s g . "., . - - “ N
Lo separate 1n -the sense thdt drfferent paths mth dlff_&rent strengths A
toe S . %,‘ . ey o
o R - v
. ex1st “for each of the abstract st1mu11. Because; abstract: words e‘11c1t1 v ..
4 ".5,(“ . , ‘ o .p ) IO g\‘ R L) . Y -
) multlple assocrative rrt;.acmrons accordmg to’ the verbal 1mag1na1 model .
h . y o -, i o et . -, '
. T love assoc1at1ve o\rerlap wouLd be expected than for con%i'ete words \ oL
. X “ " L. . ) - ,' .o ’
Conc ete-.s%onyms .s}rould e11c1t more sha.red resyonses than shogld . owmA, y
e abstrgct'-synonyms, and concrete synonyms shouldv e11c1t each other» g, 'is-,f" © ]
- s P . s ,mn . % . Fon® iﬂ -
'S b4 . R
s more freque'nt’ly “than Shp!ll.d abstract. "The level of overlap expected L ol
o, 'l".."_ X % ﬂ;— e - A
, fbr zconcrete WOrds weverk, should be less _than that based‘ on “the- " 4 SO
o » 1 . * "‘ oy " w,Q - n } ‘(‘ ". :‘F
conceptual model smee t;he verbal-:tmagmal mo‘ﬁehal*%ows- for, d1rect word- - E
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that at%sti-act words displfay"

» .

gre_ater asso 'tlve overlap than concrete'&(Palvm & Begg, 1971) . The.
free'.aissoc‘iation task, at. leas;: superficially, is highly verbal_ SO ‘tha«i:\'"

ev'id,en'ee for an imaginal component would ‘be ou'i‘ceo.cohp‘élling. F1na11y, e
it is not 1mmed1ate1y apparent how performance or stra‘:tegy prozt:ess‘es”f \Y:- i}

v “a
. <7 -

could account for such an effect in’ that subjects a¥e simply “askéd to
(] " o ., ; *

2
.

respond with the' first word that comes to m:‘fnd.

- ° ,° > : - o

The predlctlons of~ the three models are summarlzed in Flgure 8

. /\7 -
e * K ' -

although discussion<of what\constitutes high and low overlap‘ will be
. . . 4 ~ “ -

N . '
o

deferred for the moment. In summary, -the availability of a referential -, X
. level of ‘meaning (concepts o%:,images) leads to the predictioniof high .. 3 -
e «° . T~ . e i es’ ¢ RS TN R " K ~or

o )
» 3 ~ . N . R v

associative overlap while,thte abs’enge of fsgeh a le\‘}el (orily verbal

S

o B,

Lk

P N -

.representatlons) leads to the ;predu:tlon of low assoc1at1ve overlap.

=
’ - &

A smgIe study by~ Kelers f1963) presents ev1dence relevan\tyto these

Ff.‘

b S atiiag kA At 9509+ 0

e

. . - ‘\"&"" v a

5 ,
pred1ct1qns and’motgrated the- current expenments. “Koder dg.,c&npared

.‘:’aﬁ*

several hypotheseé about b111ngual represe}tatlon and thé’ ratlonale s

M y . . “ - et
for. his research is worth me‘ntmn. R _
. 0 - . e Y P RN A . e s . i
One hypothe51s examlned by Kolers (1963) ‘was th"_c i 1 gUals .

‘s

Te . =

K] .

. E .

have a, shared semantlc store tapped by? separate l'mgulst ic systems.
St « *3 LN “" W N P

= The Second hypothesm was that both the-.semantlc and’ 11ng1i15t1e -

. ET e L4 . - o
’{ vy, -~ v, .‘4,3' I ] - CRNE N

s - , P -

~systems were separate Separate cOnceptual .systems would regresent* -
- ‘QE-» I el @ 3-1‘5 Lo B \* l'w ¥ < ;4"» «

%

:’. - . Ve

P e .o .3 ;-,,

e-rs exammed °the wo%rd assocmt
"TL e, -sp‘,‘,‘ Lo v—‘&"‘

.« ‘-Ak"

*‘KP- 2

—!w', A »; .

rea%oned that t;he shared,,hyp a. & N
e e - 1 T e X e :‘“"‘“.,-;*e;fmg‘.

- “of, sm:xlar responses to_;si:‘:mull *.Lﬁ the twodélanguage 5. ‘,’I'he sepm:ate ‘i‘epwh ety 5Y-5«"§£e§€v‘v

. s ,r_ yehe A "‘i bt
- R ”’r}\, =g

=3

) »-’e.
'hypothesxs would predlct ;ilfferent respo sta.mul ‘;,presgpte J:L
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" different languages. Only one—fhird of the associations could be

74

%o

considered shared and Kolers’cqncfﬁded that bil@ngu&ls have separate .

.

-semantic_and linguistic systems. . F ‘
) . ‘ _ ) -
The hypotheses gf separate or shared systems cah be interpreted

- in terms+of the verbal and conceptual models of semantic memory. The

. - «

conceptual view maintains that verbal representations converge on a

.

common concept, irrespective of language and this view corresponds to the

-

notion of shared semantic systems. .The verbal hypothesis has certain \
. - /
similarities with the separate hypothésis but the former argues that

theﬁredundancy of representation at the verbal and cqﬂpeptual lgvels is
unnecessary. Kolers attempted to maintain the basic spirit of

" T L. . : =
conceptual representation even in the separate hypothesis. According

to thfe verbal model, Kolers's low levels of associative overlap are

. e
evidence for the absence of conceptual levels of representation in ’

e semantic memory rdther than for separate conceptual. levels in both

’
Py a

‘languages.

Experiment 2 evaluated these two actounts in terms of a unilingual

) +

‘analogue of Kolers's ﬁask and constituted a stronger test=of the

conceéptual and verbal hypotheses. Subjects were asked to free associate
. ' . *{"“ , . -

to English words or their synonyms. The assumption of separate

semantic systems is xreasonable given the bilingdal nature of Kolers's

'érocedure,“since it is plausible that separate conceptqel systems .

. - .

would represent experiences in different languages and cultures.
. {

.
.

. e . ! '.' . ) ' . .
The assumption of different cpnceptugl‘repreSﬁhtatlons is untenable >

o a N

" when the task materials are drawn from the same language. The'

%o . Y \

hypothesis of a conteptual lével of representation predicts high overlap
) = : ke > &

-

between synonym pairs:while ‘the hypothesis of verbal representations

.

b

204, 34
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predicts a low level of overlap. The rationale for these predictions . >

!

1

. - . '
e was presented earlier, : . :

.~ .

In addition, Kolers found higher associative overlap when the

stimuli were concrete words (e.g. lamp, tree) than when the stimuli

were more abstract\(e.g. freedom, wisdom) or reférred to feelings

‘.

(e.g. hate, love). Kolers argued that concrete words were more.

likely to occur in similar situational contexts and to be operationally
~ * , -

defined in terms of the objects to which they referred. Abstract and

emotive words were more likely to qccur in different contexts, to be
subjectively defined, and to mean different things in the different -

languages. That is, concrete words and their translations are more S

. -~ v

nearly synonymdus, more similar im meaning, than are abstract and

T e Brpden Whr B AT IR AW

emotive translation-equivalents. Cofer(1957) has demonstrated that’

Ny v

assoc1at1ve overlap between pairs of w0rds decreases as their rated

.
A s

synonymity decreases which would account for Kolers's findings.
Thesé findihgs are also consistent with the predictions of the e

x

Verbalﬁimaginal,mddel presented in Figure 8. According tp'the‘model,

< A e

concrete st1mu11 generate more shared-responses because of the common .
1mage that may medlate‘performance/on the word a55061at10n task.. This 4
. - . * ) “
explanation foér the concretengss effect departs.from Kolers's account | ]

» ¢
v

in at least-one important respect.. The primary reason for“higher d
\ . 5. N . - ' ) " -
associative overlap with concrete materials is not the higher synonymity ’
| - . N . R .
. \ . R4
" but rather the nature of the repFesentation of concrete and abstract

X

materials in(semantig memory . The'Verbal-imaginal_model (but not the

] .e . . - ” . +

explanation given%lg_y Kolers) Predictf that comndret® .and abstract synonym

. Lo, T . N,
pairs rateiﬂas being 'qually;synonyméus will still produce differential

. . . L A N . , 1
overlap in favor of the concrete words., Concrete synonyms should. .

. ; .
e . . -

T R T A ol
.
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N .76
elicit more related responses than abstract as predicfed.;n ?igure 8.

Experiments 2 and 3 examine the predictions of 'the three models.

. Experiment 2. L % )

‘.

An additional explanation of thﬁ\céncretehess difference may be
direct or indirect priming of common responses {Cramer, 1968) since
Kolers's supjects responded to both the English stimuli and their
ttanslations. Concrete wyrds are more memorable than-abstf;ct words
so that priming may have facilf%ated.the generatién of common responses
more fﬁr concrete words than abstract. The differénces in associative
overlap would be accounted for in terms of ;he different episodic
memorability of‘the event traces and it would not‘be neceésary to
hypothesize a structural différence in semantic memory .

~

. In order to test this hypothesis, subjects in Bxperiﬁen% 2

" responded to only one member of each synonym pair and different

subjects' responses were compa??d\sg\that differential priming could

not account for any associative overlap differences between.concreté
R « & .

~and abstract words. This modification is quite valid ;EHEE the copcern

. L3 ,
is with the nature of semantic memory rather than individual associative

hierarchies. The procedure is commonly used in free association studies

o < .

when. the ynit of interest is the word, which it typically is (e.g. Kiss,
" [ty ‘ - -
1973). Subjects in Experiment 3’will respond to both members of the *
- " _— ;
pair so that the effect of thﬁs %Qdifica}ion will be determined. :

Method : .
R ~ . ‘\ . . ) P e
Subjects. -The 48 Introductory Psychology Students were -&ted in |

§ . . |
H ..

groups of one to six.,

Materials.- From the normswﬂésqriped in .Expetriment 1, 50 concrete

-
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pairs with a mean synonymity rating of 5.57 (s=.38) and 50 abstract~—
. & Ll T .
pairs with a mean of 5.50 (s=.42) were selected. Some of the 200

words, which are presented in Appendix B, were listed in the Paivio, ‘aﬁﬁ
‘Yuille, § MadiéanA(1968) norms. The 64 concrete words with imagery

values had a mean rating pf 6.40 (s=.24) 4nd the mean familiayzty of
~63 items was 5.55 (s=.72).  The respective means were 3.30 (s=.57)

and 5.56 (s=69) for the 62 abstract words for which ratings were

7’

> dvailable. .

Procedure. A PDP-12 performed the randomizations and printed

the liﬁts on a line-printer. The 100 synonym pairs were randomi zed

R 1 % %
to generate 24 different orders. One member of each pair!%%s

randomly selected’for each list which-resulted in 48 yoked lists. °

Each word appeared in the same ordinal'pdsition as its synonym in
co. -

another list. All subjects were given standard word-association

. -
ingtructions to write the first word, other than the stimulus word,

L]

which came to mind.

Results and Discussion ’ .

* i

Traditionally, associative overlap consists of two compon%ﬂ!s: . |

the number of times that a word elicits its synonym as a response '

1

‘and the number of times that a shared response is given to both

. ; . . V' .
synonyms (Cofer, 1971). The ;otal overlap cag/be determined by ghe

o L ] - *
addigion of the number of synonym responses to the number of shared
*{4& : Y » -
responses. . oo

-, ' ¢ .

. ¢ . -
- For example, if the responses to.pail were: ' bucket (frequency

T

‘
e S O R

of 5), hater (3),.garb§ge (1), an&'diaper (1); -and the responses of X

'tgg different sugigcts to b&cket'&ereg ‘pgil (4T, waie: (4);,we11.(11,

¢ . R . o - S

e
R

-




¢ . * w
and kick (TQ{ the overlap would be computed-in the following' manner.

N S . The number of synonym responses would be 9, 5 plus 4. for, respectively, . 32;'

% bucket.and pail as responses. The maximum number of SX?onym responses i

is 20, the number of associations obtained.' When different subjects

-
bcd

respond to each member, the.number of associations will equal the total

pra—

LY

number of subjects. The number of shared responses is awkward to T oW

.
——

arrive at because water was given 4 times to bucket but only. 3. to pail._

; r ,
The traditional approach is to select the lower value ig the shared

k3

-response is given a different number of times to the synonyms. This

would be 3-in the present case and the total overlap would equal 12.

= The maximum score for the shared responses would be equal to the number:

. of pairs of associations, 10 in this case.

This procedure is adequate if one is concerned only with-the

-

relative amounts of overlap. The present study attempts to make some

e 7 =

strong statements about,théﬁabsoluie amount of overlap obtained and it

"

", is not clear how the total overlap measure just described is. to be

.

treated in any absolute sense. The maximum value in the hypothet1ca1

[N

L3

example is 20 and the relative overlap is’ 606. This percentage is ' :
difficult to interpret in,any way other than as a resfatement of the R

'Operatlonal procedures by which 1t was determlned Th1s problem

arises because of the di fferent ce1lrngs for shared and synonym

responses. . o 5 . -
' : r ! . . - .-

Associative overlap coﬁponents‘in the' present study were defined

.

+ as above but shared responses were doubled wh1ch generated a nfeasure .

v
, . - . -

: that was alloWEd to reach 1006 and that was readrly translated into a S N

7 , ‘ e

i*;' ‘e . 0 A

; : statément about the propartlon of responses accounged for in terms of | . . | ‘43
H o R & a

(the relatedness meﬁiﬁre. rmhe example w0u1d obtain a rev1sed overlap ‘ Ce

»
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c v
-

score of 15 or 75% which accurately reflects the fact that 15 of" the

-

responseﬁfcontrlbuted to the assoc1at1ve overlap, the-odd response

. 7 ¢
[P NP,
X
LT

-t
&

still being 1gnored Th1s measure is moxre meaningful, in an absolute .

’.
. ' - -, .-
e R o

v - sense, than that tradltlonally used
The revised measure is also more liberal than the older procédure, .- . ..

- ! » - - N ' N - - - » %
. since considerably more weight jis given to shared responses. This“bias, N
. " 5 _ ec. - . N ~

is in the propér direction as.the-major conclusions will depend upon' ‘

. the extent-+to which assoqﬁative overlap fails‘to'achieve sﬁfficiently, Lt

L hlgh levels to indicate a common underlying structure to synonyms. An -
g - . "..’_‘ R ‘

. alternative and more“Mirect measure is 1ntrod\ced in Experiment 3 when ot

o

-

K ) M - 0 . ' Ll o . - 1'*‘ y
. - the- same subjects respond ‘to both-members of the synonym pairs. 1‘»’4'

k4 ¢
e

The - assoc1at1ve overlap data are shown in Table 5. Overald, } N

- s )
‘ .
~ * *

only 29. 4/ of the reSponses were shared or synonym assoc1ates . - ) s

4

f o T Concreteness was an 1mportant determlnant of total overlapt t 98 =
\"'A‘ ~ < - é - 7\“
-4 71," p<. 01 ds only 230 of. the aEstract responses were synonyms or T

: %;' oo shared words while 35% of the concrete responses1were S0 cla551f1edn - o

! e y \. . .0 R . Ton 4

.
. . .. Synonym pairs;served as_e;perimentalaunits‘in;the s;atlstlcal et e
” " analyses.- The total overlap reflected eqpal,contributions.of direct. T .

. “ .‘._- .‘0 -
» Yoo J [ s e . . S BN

% L v, Esynonym) and indlrect (shared) relationShips. The super1or1ty of

r X > -

- & . - SN

N . .
- Ad .

':Lk ) oo cohctete words was not qua11f1ed by a con51derat1on of the synonym and O

37 * ‘ . g to. . LR _“‘ PR

- : . shared: components. N ~ v o Lo .
o . PR e - R . , . : iy - gy e R
' ¢ [ . .

L These results are 51m11ar to«Kolers s jlndlngs and aSSOCIatlve a

N " ORI . .
e | NN e P .. s N . . ¢ -

. overiap appears to -be lower than expected on the ba51s of a conceptual , 1
X SV e :

4
~ " model of memOry.. Mbre than two~th1rds of the responﬁes 1nd1cated that a0 .

* - a

' the subJects had treated the synonyms “as dlfferent semantlc.entltaes- ’
. - The verbal model predlcted the Jdow, revel of assoc1at1ve relatedness Y BN
PR 5 . “t \ M “ e “

e PP (8 ] t * w7 b g LRI ~. R -
» ?

‘ ',; but d1d ndt antldipate the cbncrete abstract diﬁference in overlap O

. ’ 4 Lt . “\
L i B G A e . R . , a \ .2
RIEEr e . . . . N .

b .

e
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Standard Deviation 6.37

Proportion .35

e

- . " s *
- = % % . . - M - ¢ e
' \ : ~ . . R .
R i ! ’ .
%ﬁ @ . PR > L ) . . ‘
e . Table 5 ' ) N
Synonym, Shared, and Total. Related Responses: i N . .
. . * . : ' .. :', ’ ° .:'
Different Subjects Responded to Fach Member of - ) o
e . A
. a Synonym Paif ' Lo , e
o a . % . ,
‘ ' o \ '; ' a ,.\- '
@ P [ . * . e ¢
Attribute b A VLR
- \ - v
. . - - 3 ' .
. Concrete Abstract Conbined v .
Synonym ) ‘ . \ S . .
Mean 8.08 5.56 682 3 .
Standard Deviation 5.A5 4.99 '5.13 . - o
Proportion 17 12 14 . ‘ s
‘ - . . L
Shared \" .o, , s P .
Mean = 8.88 s“gg, 7.28 4 -
Standard Deviation 7.44 ./ 5.13 6.56 5. . ' :
Proportion .19 .12 . :],_'5_. 3 R
. ) L
LI . e
Total ‘ . . . ) :
f * a * . - v
Mean 16.96 11.24 14.14Q -~ Tt Lo

ety
%. '

-
v
. -
.
*
e ;
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Several conclusions appedr to be warranted by these findings.
L] / /’
The phenomena observed by Kolers have considerable generality since

.

the effects have generalized to a larger pool of words, to a unilingual
task, and to a mere general populdtion of subjects. Kolers incorrectly

assumed that separate abstract levels of representation wére necessary

"'to account for his data. Subjects in the present experiment pérfoymed

at a comparablé level on a unilingual task with English words that had

been rated as highly synonymous. This suggests that low similarity of
. B
translations was not a necessary cause of the generally low overlap

-

observed by Kolers. ~To say that subjecfs have different congeptual

. t . ! ol ’
# representations for synonyms would strip the notion of concept of

its generallty and equate it with a verbal representation. The more
C " ., )
parslmonloUS explanatlon is. that subJects base&“%helr free associations

on, paths which connect, not abstract elements, but répresentations of

the wofds themsel}es. - Seme consideration of the integrity of the word

.unit seems to be necessary in semantlc memoryv

Q

Verball base associations appear to be less characteristic of
| Ly ons app

.
M

concrete wqgrds than of Sbstract. The overall level of relatedness was
- * -

higher;for concrete words which suggests that a shared semantic component

.exists for these materials but not. for abstract ones. Such a difference

v o Y -

was not-expected on the basis of a verbal system and the general

. o by Q

pattern: of results is most consistent w1th a verbal-imaginal model of
¥ .

semantlg Memoxy.. . .

= o '
“The effect of concreteness on assoc1at1ve overlqp*was not due to.

> >

any dlfferentlal synonymlty of coﬁcrete and abstract words in the

L d

present study of presumably, 1n Kolers's axperlment. The rating‘

-~ \

scale assured that the. concrete and abstract synonym pairs did not

. -




.differ, in similarity of meaning. Subjects rated a mixture of concrete

and abstract pairs so that it is unlikely that the norms would be

~

! insensitive to ‘any differences in the equivalence of terms.

B

- Neither cap the effect of concreteness be attributed to an

L gpisodic memory factor such as prlmlng since subJects responded to only

g Sy
-..-—-~

“ a single member of éaéﬁ pa1r. Thls procedure however, presents

- - _— .

e -

- certain problems that are considered in Experi@ent'S.

=
° i

o ) B s

. ) X ‘ ‘. . Experiment 3 .

The effect of conqrptenegs and the low level of associative overlap

. - P’
.

i are cons;stent w1th the predlctlons of the verbal- -imaginal model. :

i S Assoc1at1ve overlap accounted.for a small)percentage of word assAc1at10ns

=i . e
- »
. . &

. ’ to sxnenyms and-this flndlng is at variance with the predlctlons 6f .

T ' the conceptual model'- Experlment 3 is concerned with an alternative

-t . ..

. ) explanatlon for tgsalow level of shared and _synonym responses. In
. 1 .‘l -

e f * hd ! -
Lot particular, 1t may be\argued that con51derable dlver51ty ex1sts among

<
-~ . - ‘. P .

* individua1§‘in their associative—relational networks. Experiment 2
P N \ -
. < o . Ry ' »e
T . coripared the ‘responses of different people to each of the syhonym -
‘ ~ * s R} »

R ' -+ ‘pdirs dnd the 1dlosyncrasy of semantic memory probably served to -

';@ﬁ

', decrease the commonallfy of responses. Sub;ects_xq,ﬁ;peblmgnr 3. 5 L Fee T

S

freg associated to toncrete and abstract wotrds and their synonyms.
-4 £,

' . - ~ A
*

» s v . .’
' -, The conceptual model states that the responses of the same }ndi%iduﬁl >

2 ' - .

to synonyms should show the high level of associative overlap predicted

. ; by the theory. This statement should Be especially f;ue for»sﬁhrgd“

* . % " ¢ N * . o
responses since synonym responses count as related.even if only one

. . . .
. - . ) 3 . N
. . e

: member of the pair produces the synonym. A shared response, however,

v Y

RSN

‘must be given twice and would be more affected by. idiosyncrasy-
. ot h ” * ) . ~ ‘1

[ ° '
Lo, . AR A .
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)
b

* 7ol “
..

* Method . FUNR ; : .,
- {’\ ) . ‘ . [
Subjects. *Twenty-four Introductory Psychology students were

o~

. tested in small groups that Qaried in size from one to Six. e .

&

.Procedure. The materials were those used in Experiment 2. Four

b randon“®@rders of the entire set of 200 words were generated. The

average lag between the presentation of the first and second members
of a pair was, approximately 60 items for both the concrete and abstract ® .-

-
- a . . .

pairéj Each order was given to six different subjects who were given

o + - t

standard word association instructions to write the first word, other o s

S
- [T

. . than the stimuluirygrd, that.came to mind. g

N

[ -

Il

Results and Discussion ’

Associative overlap components were defined initially as in L4

,;; Expefi;ent 2 and these” results are presented in Table 6. Shared and
.synonym'responsgs accoumtéd for 38% of the'a;sociatiéns with concrete ‘.
- wordfqagain éfoduc'ng higher "level of overlap (45%) than abs;;ﬁct
C :('32%). This differe was significiant—,' 3:’98 = 4.81, p<.01. ‘ B
%he increment in overlap résponses from Experiment‘Z to 3 is‘%
relatively §m§11 (9%) but:;ignificant; t 99 =8.64 , p<.0l; and was
AN ] .

restrlcted to the production of. synonym responses. There was little,

- .

I § 3 anyi\dlfference between the shared responses in the two experlments.

-

The general level of relatedness is still quite low when one considers

- & L] * *:
{ . that the sameqper%pn generated both respinses within a relatively short .

Ny

period of time. A less biased measure.of the overlap is possible in L
{ Y
, o - . /' . . \ . F

Lo Experlment 3. . ¢

oy . «

. " It was Toted previcusly that the shared componerit 0f associative j ‘
PR s v’ tow i . -

. OVerlgp was somewhat'inflated. A stricter procedure can | be’ adopted *

3
.
, . . - .
. .y v
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Pha .

y

I

{ ’
P : T vasy -
J . a oSyno‘nym P?lr
. n
. b > ’ .
'R R - E) \ .
. N Toe Attribute

E A ‘ Synonym ‘Shared, and ql”otal Relatedw Responses. -

- b

L . . 'I'hé Same Subject Responded to Both Members of Lo

Combined .

- Synonym .- -

-

Mean 12.64
W Standard Deviatiénm 6,30 -
/ - . - .
.., Proportion . .26

Shared . : v

* ‘ .
!

g . Mean - 8.96 ,
Standard\ Devxation 7. 46
.. 19

o ES

; ‘ Proportion

13 : — L&
- . T T, . B . .
> ’ " Total B T e
- -‘, r‘. - 4 - - ’

" s Mea‘i’] e, ., +21. 60

© _' Standard Deviatien 6. 82

.45..
b

o P'roportiom

SR s nt s @ e

°
L . Concrete Abstract
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579
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T NS . ME ! <o : . N
, w1th shared. sponses in Experlment 3 since subJects free assocnated ot

~a A

to both members of é'pa}ru; Responses can be scored as shaped only if

’

~ . the same subject gives the same response on both occasions. The -

shared or repeated component of overlap,ﬂés_less with this criterion

' ‘

and accounted for much less of the total overldp (9%). The méan

IS

number of sh;}ed responses'for concrete synonyms was 5.16 (s=5.86)

Dadier 4

and for "abstract synonyms was 2,96 (s=3.82). The totai\overlap for ’ -
concrete material (m=17. 80,'s=6 09) was still significantly.higher than.
that for abstract material (m-ll 90, s=5. 65), t 98 = 5.02, p<.01.

The effect of this adjustmenf is to reduce the total overlap to less {

than one-third of the responses, a level similar to that obtained by-,

-

A . . ! :
* Kolers and one inconsistent*wtth a copiceptual model of memory. .

) oo L
The increment from Experiment 2 to 3\was similar for both

concrete (9.7% %) and gbstract materials (8.2%) which dlscounts the -
. \ :
differential priming hypothesis of the concreteness effects in Kolers's

- ‘original study. It is somewhat tangential to the current purpose but o

- ~_ . . '}

-._ -interesting to™note that the increasg in synonym responses was due to

-~ el
‘\ M . . o
dlffegent mechanisms in the case of concrete and abstract words.

- \“\

Concrete words produced more Synonym responses in Experiment 3 , .

-~ ~

largely because of a general set to respond w1th a synonym‘ Even when

’ \\ subjgcts had not previously seen the other memb th iy, -
& Jgf . P y S ; e mbexr 35. e synonyn pair,

[EVIPLTEN, JURICE AR

AN ‘o .
concrete stimuli produced more synonym responses cpan had occurred in
EXperiment\Z. This effect is 1llustrated in Figure 9. The proportion

of synonym responses to the first member of\i\synoﬂym pair in E;;e;\ment .

X 3‘/hou1d be equal to the proportion of synonym T spon§es\1n Experlment
R 3 v

A . 2 where synonyms were always presented alone. Such is the case for
abstract stimuli throughout Experiment 3. Concrete synonyms, howeyer,

begin at a level comparable to Experiment 2 but rapidly rise ;o a much




. X Concrete First Member

0 Abstract = —— Second Member

v
-

1 2 3
AN
\Block (50 items) of Fxperiment 3
(' .

. -

: -~ . 7 . .
Figure 9. The prfnortion of synonym responses given in Experiment

3 as a function of block and order of presentation. The

-~

values for once-preSented items in Experiment 2 are also
o N

+Shown.

.




4

hiéher level which indicates that a general response.set\is\QEngtingQ

: . . -
-_Eo'inqrease the .proportion of synonym responses.

.~
~—

.
&

Abstract synonyms, on the.other,hand,_were facilitated primarily

‘by the direcegpreseqtq;ion of one member of the pair which served to -

- *

* stimulate a_synonym response when the second member of the pair -was
- . < = -
LY . : . .
presentéd later in the .list. Figure ¢ illustrates that the difference ¢
. . £

between the first and second presentation of a synonyi-pair was mpre |
¢ R * T

- \

marked for abstract materials than for concrete. This.result is s
. P k]
somewhat paradoxiral since concrete words are more-memorable than

abstract; however, direct priming may be especially beneficial wiren i
associative networks are relatively undifferentiated {fio very strong

7 . 2 . ) .
response) which may be more likely with abstract woxrds. °

In summary, relatively low levels ofgsociative overlap occurred
to synonyms even when the same subjects responded to both members ofla .

.

pair. | Concrete words did produce a higher lével of overlap than -'-,
abstract as antisipated by the verbal-imaginal qbdel of memory. There

. . . LU :

was no increase in the number of shared responses from Expg}lment 2 to
) . . N o

s 4 e . ek cee S

3 which indicates thet associative networks may not be particularly

'

&

_idiosyncratic. The increase in overlap was restricted to synonmym

respdnses and the gains were comparable for both concrete and abstract

~

words. Despite ‘the similarity in the niagnitude of the -effect, ‘the

mechanisms by which the, increase occtirred differed for the %wp_gypes

.

of ‘material. Concrete synqnyms increased primarily because of a

.

. . ' . . ! . .
méntal set to ‘respond with synonyms wh%}e abstract synonyms increased

largely because of the direct priming ﬁue to the earlier presentation -

e

of one member of the synonym pairs. . ’
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< THE_STABILITY 'OF / ASSOCIATIVE * NETWORKS r

c P ~
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v LY LA
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. . Experiments 2 and 3 demonstrated that relatively low levels of

- -

- associative overlap occurred whether difﬁerentcor the samé subjects

neéponded td each ‘member of a synonym pa1r \Ehe argument was made

.

that the different’ responses were due to the pré%entatlon of different

. - ,:ru v

tokens (words) of a partlcular type (equlualent nean1ng set) and that

o these results ‘vere 1ncons1stent w1th a conceptual model of semantlc

r ‘...
A
o v et mamwn w4 on o s
S

(

‘1 ..
" oo RN PN

- " memory. This’ reasonlng 1np11es that the presentat1on of~the same» .

~

B
0y

E token of a partlcular type would have resulted 1n many more 1dé;tlcal "
= responses. It is: t1me to examine . the notlon of an, assoc1at1ve net~

* o Voo

\ . ‘ ' AR SRR
work 1n more detall and carefully evaIUate the expectatlon that .

semant1c equ1va1ents would'fesult in a comiton output s
: s v '\‘ . X ..
: . : 3, : : S K

Upon closer ana1y31s, there appear to be severaL'reasons why
. . . c; -

, Synonym pa1rs Right' not produce h1gh assoc1at1ve overlap even 1f

R A . o. > ML . * . N
avs N

- semantlc memory correspon&ed to a conceptual structure.",A number of ‘L

- var&ables mlght affect the prohabrllty of a common reSponse glven a ?" »

. K N i

-shared concept 4s avarlable an8 actlvated These sources oF uncertalnty .

" .
“ « N LI .o
.

-

— >

-
\ .‘ ’. =

te center around the selectlon-of\the assocnated concept from thé

~

.t

(9 N
'.‘ ¢ -
-

as oc1at1vefrelat10na1 set and the selectlon Df a uerbal representat1on

. . K - : IS . X : 2 ).‘_" . . "
¢ from the type-; tovtuken assoglatrve séts. L i; N } o,
¥ R P - N - o) . 2

¢ 5 by d . ]
¢ > - A - .

~

- o One faetor that’ﬁffects the e11CJtat10n of these partlcular _:~ E
_ o ' L3 R does)
> ) elemenks.le\the srégiof the se t«ﬁ%der con51derat10n 51nce the larger '

~

the set, the lower the probablllty that one partlcular outcome occurs.

%

T The type to token set should begrelatlvely small but tbe assoc1at1Ve~

relataonai set,uoldé/be extreme

[ ’, . N * »;-

o . extremery r1ch_and varled aSSOC1at1ve structure (hlss, 1973) Slze 1s

. . N 3 - . . A . N . *

y larget Most commOn wbrds have an ‘i;

v




+

v o L4 —_ ‘ . "
important only to the extent that the effect of the second factor,

.- - . .

relative differentiation of,associations, is minimal. Differentiation -

+
[ . ‘

incérporates the important associative ideas of strength.and‘hierarchy O -

in that a.yalue or strength can be assigned to each of the paths in the
" b : "

netw§¥i. This value reflects the probability thﬁf/;ﬁe response will

be emitted, since associations whicﬁ.are stronger will be more likelx
-

to lead ‘to responses than will weaker relationships even if the size

. . . .

of the total netwo;k{is extremely large. The independence of number

and strength of associations can best be appreciated by the fact that
concrete stimuli produce feweér different responses in the discrete

word association task and more responses in the continuous task than

-

v

do abstract stimuli (Cramer, 1968). .

anmeman mme < ghmee ¢ x - e n

. The giéal factor to be considered is the stability of the
associagive sets whichlis affected by to iggauence;. " The passage of
"time may be sufficient to produce important changes in the associative
structure if-;;} significant amount of "Spontaneou§ activith qccurs'
- in the system. A related‘ang possibly more importa. influénce is the

effect of context which produces temporary changes in the associative

-
structure. The effect of priming on word associations was considered !

»

in the previous study and this is one way that the importance of
} . ° 3
situational context on-associative -structure has been demonstrated.
. ) *

If the influence of these factors is at all substantial,_any
associative model woufd predict different responses to synonyms if the
imuli were presented in different cpntext;%\@t differentLpoints in
'time, and t@e responses came from large sets o% concepts or woids which
were relatively undifferentiated with regards to assogiativé strength.

~ , _
These types of mecha?ésm are more characteristic of the verbal learning

-
¢ 2




tradition than 6f the more deterministic information-processing or
. -

computer 51mulation approaches but probabfllstrc associative mechanlsms

have been glven greater 1mportance in recent formulat1ons of semantlc

memory {e.g. Collins § Loftus,.1975; Hayes -Rath, 1977 quf— -
‘ .

Weichel, f977). These sources of variabilit? may account for the

results of Experiments 2 and.3.

>

!

Fxgerlment 4 y

A strong test of the contrlbutlon of\ hese factors to the
L

v .

different responses to the same stimulus when 1t is admlnlstered at

associative task is poss1b1e since subject i should generally give
‘|

different points in time. The sources of ncertalnty just described
,7

I3

should ;;:Ersely affect both an actual repe F tion of ‘the stimulus and

a synonym repetitidn of the stimulus concepé. Subjects in Experimen% 4

ks

free-associated to a single member of each synonym pair and each-membey

x

|

2 3 . \ ) » N N -
,occurred twice in the list .of words. Tf the llevel of 1dent1ca1$re5ponses .
is similar to the level of identical or synonym responses in Experiment 3

’

the interpretation of the lapter results:would \change dramatically. The,

Tesults of Experiments 5/5/;/3 could be accounted for hx_a conceptual

model which allowed f6r the sources of fluctuation outlined in thlS section

[

of the paper. The conceptual model would be.tﬁfggtened if the stability

of responses to the same word was substantially agkve the overlap level

N
t

of Experlment 3.

i
I

The sources of 1ndeterm1nacy outllned for assoc atlve models.in .
3 “

= .
general, would also apply to the verbal and verbal- 1mag1na1 models.. The

N

selectlon of a partlcular response from the network wggld depend\Ppon

’

the size of the set, the relatlve dlfferentiatlon oi asSociations within

LI S
.




1

’.

-

4

‘

P

B

the set, and the -stability of the associative hierarchy.
. A Y

Since fewer

represerfitations would exist in a conceptual system than in a verbal one,

thé size of a purely verbal set would be substantially larger than that

hypothe51zed?by the conceptual model. ) . \

: s » - P . ‘
' -

1 1fferent1al predlctlons arise because the verbal and verbal -imaginal

models hypothesize an aﬁditibnal;cause of uncertainty in the sxnonym task

.. that is not present in the actual repetition task. The,preséétation of . -
M ) v

PRI

o

LY
the same word’ twice generates. responses. from the same assotiative network

s

on. both occasions while the presentation of synotiyms generates responses

from aifferent,'élthough closely reltated, associative-systems.

v

N

&

«

<

L '

difference between identical and synonym repetitions should resulf in

.

-
.

-

than to the‘présentatibn of semantic equivalents.

« A.similar predlctlon folléws from. the verbal 1mag1na1 model because‘ '

~

S

‘e

e

a

more consistent responding to separate presentations of the same word

§

This ~ *

»

of the role of-verbal,representations hutfthe df¥ference between bverlap

«

\(l

.

..\/

' ’,

\‘and re11ab111ty should be greater for abstract materlals than for concrete
5

A od

Indeed there isho a Erlorl reason that any 6f the theorles.wquld ant1c1pate'

o

Spme data are available with regard to the general 1ssue of assoc1at1ve

.

stabzllty.although relatively little work has been done on the rellab111ty

of 1nd1V1dua1 word assoc1at10ns {MacKenzie, 1972) since almost all .’

-

' assoc1at;on_measures are pdbled across subjects.

PR

3

Hall (1966] evaluated

’

This v

.

:

- a d1fference between the stabllit1esAoF concrete and abstrgct assoc1atlons.

P

value .was not affected by the 1nterval of t1me~between sessions, the

Thornd1ke Lorge frequency value of the st1m011, or the number of common

. Even lower values have beén .
.,’1 . Fa . N '.

~h

H

X

- »! * . * "
({/ :

i
’ : |
' responses obtained on the original testing
¥
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reported by other authors. Brotsky and Linton (1967} found only 32%

identical associations to the Kent-Rosanoff list over a 10-week interval

and, on a similar task, Gegoski and Riegel (1957) obtaiﬁed onrfyés%
identical responses. MacKenzie (1972) obtained-a siﬁdiar value (33%)

with a larger pool of words and a longer, 2 week, interval between the

v

tests. In‘this last study, the scale reliability (collapsed across

£

subjects) was very high but correlated only moderately with the stability

of individual response patterns. - .

-

The issues raised in the present experiment appear to be justified

. . L. 3 i
§;Yce associative responses are very unstable, at least over the intervals

—

studied in these experiments. It remains to be seen if responses within a
: I

single session are as variable. No data have been reported over such

v

short intervals.”

Method
b \

Subjects. Forty-eight summer school students were group tested. _

. - .
Procedure. The materials were those used in the previous experiments
\ ) ¢

and four random orders of.the entire set of 200 words were generated.

. . v . N \3
These orders were used to produce 5eparate lists of th% two members of

v

’

the synoriym pairs. The average lag between the first -and second occurrence

. * Es

. of a word was approximately 60 items for both concrete and abstract

»

materials. Fach 6f the eight'listé was given to six different subjects
? \

L] e

who were given standard word association instructions to write the first.

word, othes=than the stimulus word, that came to mind. In addition,
subjects werqrtold that some of the wqrdg'would be repeated in the list and
. ‘ 1

that they should not consciously search out or repress* earlier associations

-

but simply re§pond'wiﬁh the first word that comes to mind, whether or not

. . . \
it was the earlier response. ’

-
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Results‘
¢

OnLy‘ﬂgg'gf the respbnses to concreté words and 41% of the responses

/

to abstract words were identical on both presentations. The diffegence
: \

' " 3 \ -
between concrete and abstract words was significant when words were

considered as the replication factor, t(98)=3.58, p<.0l, or when
b [y —
subjécts were considergd replications, t(47)=3.71, p<.01l. The

percentage of. responses which were identical was the same ag. that

O
obtained by Ha}l ov?f much longef‘time intervals,:although it was

~

- <
“fiot as low ag some of the other results reported. .

\

. . . CN . . .
Since synonyw responses weére of particular interest in the present
study, associations were classified as synonym and non-synonym o .the

first presentation. The proportion of these associations whith were

\
repeated on the second presentation Was calculated. Synonym respenses

were more-stable than non—synonym, 67% and 41%, respectively. This

N -

separation into synonym and non-synonym components helps to<expfain

some of the difference in apparent stability of concrete and abstract

associations. 5 e LT -

Consistent with the rgsulté of Experiments 2 and 3, subjects
. t s .
generated more synonym responses (20%) to concrete stimuli than to

abstract (lh%)% The stability of these synonym responses did not

~differ significantly although abstract associations were repeated

slightly more often (67%) than concrete (66%), t(47)<l. The greater
occurrence of synonyms tp concrete stimuli, however, contributegd®go... ‘
the overall difference bétween contrete .and ébsp}act words, The

T ..

percentage of non-synonym responses which were repeated was dreater

. : { .
for concrete materials (44%) than for abstract (37%), t(47)=3.17,

p<.01.

. ./S
’ . ’
*
-« v . b’ \




Discussion
—_—c= N

As measured by the freé association task, associative networks
. oL . : >
would appear to be extremely unstable. TheCmajority of responses in

Iy

Experiment 4-were_unique even though the intlrval between successive

presentations 6f the same word was on the order of minutes. The
immediate discussion will focus on fhis relative unreliability'or

» instability of free associations. Chapter S will examine %in greater
detail the relationsliip -between these findings and the.results of
Experiment 3. This comﬁgrison will be more meaningful after the
followiﬁg discussion which identifies .several potential sources of
variation in semantic tasks that might accoﬁhg for the association
results just reported. - -

" The introduction to this'experimentnstated that different paths

in the.associative network may be ac}ivated on Jiffe?ent occasions ﬁhat
the same word‘or concept is presented. The following discussion

-

outlines, at an operational level, seven sources of variation that
ma& operate.in the free association task to instigate this sort of
variability. The potency of each of these factors presumably depends
upon the structure of semantic memory, so their effects will provide
.important evidence about the nature of olr cognitivé systems. The-
general thesis is- that, in the free association task, a particular
item is reSponde& to by a particular individual ih a particular

setting. Pifferences among items, individuals, and settings will

affect the similarity of responses to different or the same stimuli.

Individual variability. One source.of variability ?etween

individuals may simply'bé individual differences in the associative

[}

hierarchies of different persons, ‘person variability. Person X and




T S N\
Person Y may tend to respgnd differently to nominally identiEal events
because of differen?es in the individuals' experiences. Associative
networks, according to this view, are somewhat idiosyncratic and
influencéd by a variety of differences among subjects. ‘There are
potential dangers i%-subject differences afe'not taken into consideratiqp
in the interpretation of exper}mentalvdata. Associatioﬂ'no?ys, for
example, are quite stable but the individual responses are very
unreliable. A model of semantic memory baéed only upon the former
would err in some very basic ways and, indeed, would attempt to mimic
stable representations or processes that were only a figment.of an

imaginary average.subject: -An examination of the free associations

of individual subjects would make it more likely that the basic-

assumptions of the researcher were veridical with the cogni'tive life
. . .

of §3ﬁe actual organism. Friendly (1977) found that multidimensional

scaling solutions contained as much or more information about the

’

subjects as ;paut the words. The solution offered by the analysis
was a two-dimensional one but individual subjects used only a single
dimension, with different subjects using different dimensions.’

A comparjson of Experiments 2 and 3 indicated that such idiosyn-
cratic factors contributed little tQ associative overlap in the present
. LN
study. It is possible, however, that personal effects may have been '’

overshadowed by priming effects of one sort or another. Only

Experiment 2 was directly affected by person variability since the
"subjects in Experiments 3 and 4 responded to both members of a synonym
. ‘ .

pair or both presentations of the same word, respectively. Individual
differences cannot account for any of the uniqueness of the responses in

Experiment 4. Another sort of individual variability may have operated.

.
-

o
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_The second type of individual variability derives from the

. . \ . .
tendencies of subjects to adopt particular strategies, intentional

variability, in the free association and related tasks. A wide.
variety of effects may be included under the rubric of intentional
1 > .

factors but the common concern is that a subject or subjects may:differ‘

~ ’

’ ~
in the consistency with which they respond under mental Set X and

‘ . mentalsSet Y. Tt may be that a subject's orientation or set would

[ k]
: change as the task progresses, for example, from a deeper to a

shallower level of processing. Any change of this sort could have

e

contributed to the newness of 'second responses in Experiment 4 or

.Experiment 3.

Conim et n y werns -

Such sets can be manipulated in a systematic fashion and some, :

research is available which indicates that the performance of subjects

~

¢ who have a set to generate a particular type of response differs from ,

-

t
the usual free associition performance. Subjects in Experiment 3
adopted a mental set to respond with synoﬁyms but this set operated
only ‘on concrete materials. Subjects' strategies have been considered

a source of variability’alssocCiated with:tﬁe.indivfdual but such

wl . factors may, also be conside ed related to the sétting. The presence of

~ N ¢

A ‘synonyms in the 1ists' of Experiment 3 brod@ced'the set to respond

.

o . @
¥ with synonyms. ; ) -

C ’, ‘ - . --. ﬁ'.Pc 3 3
- Setting variability. .One dimension of setting v%rlab11;ty is

contextual variability which refers to two sources of variation. These -
T A} - o LY

\

can be viewed as discrete sources or as points along a continuum and,

)

L

- -~

although the latter view may be more accurate, I shall assume that some

[

temporal criterion can be established to separate contemporary from

. historical contextual effects. Contemporary effects refer to the

’
.

\

A A -




o infiqence of the immediate environmént which includ®s the verbal S

. -

A Y
.

- . \
stimuli. It is typically assumed that free associations to a word .
will differ if it is presented in Context X as opposed to Context Y. .

Although the same word was presented.twice in Experiment 4, the

AN
.

*  immediafe context was randomly determined and undoubtedly -varied from

the first to the second presentation. Such unmonitored contingencies.

N

could have a substantial effect on the stability of free associations.

°

(&
‘

This factor may also have affected the associative overlap data ,in

- «
D

Experiment 3 since the sxnonyhs occurred amidst "different items in each’

» - v

of 'the lists. ~This immediate environment may be particularly /

[REL PRI PP ST S
a
.

v

- ' g oS . T s
' important as several ‘studies have indicated that asséciative reactions

3 .
.

are rapidly decaying. The.typical procedure involves the measurement
-~ B -3

of naming or recognition latency given various. cues presented prior
) he t ) ° ) o——

to or simultaneous with the target word. Such priming research indicates

. * that the effects -of primes are relatively immbdiate (Collins & LoftdsL

-~ — - ]

* 1975; Swinney & Hakes, 1976) althouéh some authors have argued that

structural modifications to the associative network are also involved *

(Hop f-Weichel, 1977). -

Such latenty studies would be of interest in the free association -
§ N . - N ’ T .

& - task as one means of assessing‘Fhe dynamic p}opertfes of the associative
network. More remote priming effects have heen clearly demonstrated in

‘ -the freé association task and correSpénd to the second sort of
- . - - & o~

3 contextual variability. Each list provides a unique History X that .
¢ . . .

differs from another History Y althoﬁgh} in most cases, the functional

. . - history to which the subjéct reacts is not determined. This factor could

( : .
hav¢“been an important source of variability in Experiments 3 and 4 as

';>7ubjects"experiences differed when they responded on the separate

®




presentations of synonyms or the same word. Experiment 3 examined

an exp%rimenter-defined history in ‘the priming effect of synonyms.
’ A . . \
Subjects were more likely to free-associate synonyms on the second

presentation. than on the first. This effect is of a much more remote
sort than that typicg}ly reported.in the priming literature. There

is, however, other evidence.that remote contextual .effects occﬁr foru
semantic memory tasks. Caramezza, Hg%sh, & Torgerson (1976) described

what they referred to as the contexf—sensitivity 6f multi-dimensional

-~

scaling. The particular solution to a scaling problem depends very
much on the other words in the list, even if the other words are not

to be plotted. : :

, L]

Setting va}iability may’ be affected not only by sysfématic effects

» . N -
of conréXrn\but also by spontaneous changes that are best attributed

ke

“to temporal riability. Consistency across time is measured by the

¢

‘;zggyiirity of responses at Time X and Time Y, ‘Unfortunately, this

: soulce is inexorably confounded with one or more of the other

dimensions of variation since the effects of context or intention
. 3 \
may affect subjects' responses to the same word presented at two

\ .
points in t;me. The same word may occur in the context of different

- -

list materials or subjects may adopt different tendencies. There is
something theorétically unsatisfying about an :f?eal f3‘?poqtaneous

variation‘butgit is unlikely that all,or even

any, of "the specifiable
sources of variation will be identifiable for any occasion on which a
= , ' . T
free association is emitted. This leaves, as the only operationally,

specifiable varfable, time. %n terms sof Expegiments 3 aﬁd 4, the only

e

'obiéxvable oxr measured difference between one occurrance of an item«.

and the later 'occurrance of the same,item or its synonym is that one

~ P

-
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item did, indeed, occugr~at a different point in time. Although it

is possible to hypothesize that contextual ‘factors were actually

Tes snsible for the novelty of the responses, there.is little basis in
fact for such assertions. Spontaneity may be an attribute of the
human mind. . . N

.

N

* This amalysis of semantic memory accounts for the results of

]

Experimen®.4. ' Subjects tend to‘%rbduce different associations on
successive presentations of the same word because intentional,

contextual, and temporal factors modify the assoc1atqye structures

- N

from ‘the first presqntation to the second. A person respondirg to

a particular item taps a uniquely determined asséciative network

-

. ‘that changes over }elatively short periods of time.
{

In Experiment 4; the same nominal item was presented to subjects
. Lo

on both occasiggé*,lgucﬁ was not the case. in Experiment 3 where subjects

were asked to .free ,associate to both members of a synonym pair.

This procedure allows an additional source of variability to affect

the stability of associations. Two sorts of item variability can be
. X £
identified, conceptual and representational variation, and these .will

. be considered. in some detail in Chapter ‘S which.compares the associative,

overlap and associative stability studies. 1In brief, conceptual

variation taps a dimension of semantic similarit%/while representational

5

variation assesses the contribu%fen of different. tokens of a particular

i

p
concept to associative variability. <:> WN\\ T

The present results are particularly relevant to a number,of issues
/
current in the memory area and the next section digresses for a moment
to rélﬁte the present findings to the issue of encoding Vvariability.

A

v A w‘ “»"'V?r\‘;
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Enwabi'lity. Semantic memory should not be viewed as a

static network Qf associations (see, for example, Kiss, 1973) since the

. N - .
primacy of a particular associative response will vary as a function of

many factors. The discusgion of sources of variation _in the free
~assoCiation {ﬁgk provides a more speci fic description of the sorts of
mechanisms emphasized in encoding variability theory (Martin, 1975).
thilar‘views_of memory have been nresented as theories of encoding
specificity (Tulving § Thqmson, 1973) or of an instantiation process

(e.g. Anderson, Pichert, Goetz, Schallert, Stevens, § Trollip, 1977).

The gist of such theories is that words have a family of meanings

-

rather than a_ fixed meaning and words are instantiated with different
i N

ha
. o

serises depending”upon the context. Bregman (1977) attributes; the
/

variability in experience to tfe instantiation process and the consistency

.

to ideals.

+ @

The present study-identified a number of [factors which affect
tbe variabil%ty of encoding of an item: contextual, intentional;,and
temparal factors. According to the present view, the code for an item
corresponds to a pattern‘of mental evéﬁts which vary f?om ‘time to time"
as a function of these sources of variability. S?mq\of this variation
appears to be spontaneo;s so fhat a word does not ''meand' exactly the

°

same thing each time that it’is presented. There is some constant core

which corresponds to the crucial aspect of the meaning. What is most

revealing about the present studies is that variation in the reactigps

"to words 1s quite extensive even over short periods of time.

: ' ' A
Some authors have argued that the major source of encoding variability

with words is their polysemous naturg\fﬁhrtin,'1975). Research has o

= .

S .
exXamined the way in which particular senses are instantiated
~ \ .

[N

"\
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although there is some disagreement as to the manner in which an

ambiguous word is interpreted. Begg and Clark (1975) presented indirect
evidence that a single iﬁterpre ation of the ambiguous stimulus was

made on the basis of familiarity in a situation in which no centext was

-

provided. Conrad (1974), on the other.héﬁj, argued that instantiation

was a late ﬁ%oé%ss and that both reggings f a word were accessed. This

view was not supported by Swinney and Hakes (1976) who found that a.

prior context restricted the interpretations which were made for an

[~}

ambiguous item. The.actual process by which instantiation occurs

remains to be described in detail but there is considerable evidence

~

that subjects do interpret polysemous terms in different ways depending
e

upon the context. A much broader view of encoding variability is -
&
possible, however. \

A number of authors have argued that no words have a '"transsitua-
tional identity" and that memory fo? a word involves "information about
the specific encoding of that word in that céntéxt in that sjtuatioﬂ“
(Tulving é %homson, 1973, p. 359). There is some evidence that even

. - . . . .
unambiguous words are instantiated with different senses depending upon

o] S~ - . }
the context (Anderson et al, 1977; Till, 1977) and that memory storage
. _ 2 ;
i . - R ’
involves a~configuration which includes aspects of the item as encoded
andl the .contextual informatiqn.

/ \

The presenf model allows for these types of encoding variability

* -

but suggests that variability of associative reactions is even more
0 - N o

basié than that effectea by the manipuiation of context. Words havé an

inherent and dynamic variety to them such that even the presentation of
1 . . :

the word without a coQtext'results in some unique aspects to the code or

meaning aroused.
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One final aspect of the encoding variability issue should be
considered. Anderson, Goetz, Pichert, and Halff (1977) argue? that

‘concrete terms had a more stable encoding than abstract and, cited

€ .

as evidence, the fact that subjects failed to recognize abstract

stimuli in a paired associate task. The difference was small and the

<

majority of the concreteness effect was due to the integration of the -

stimhlus'and response terms. However,. Anderson et al concluded that

some of the concreteness effect could be attributed to encoding varia- ,

bility differences between concrete and abstract stimuli. This conclusion

would appear to be supported by the free association research since
- . {

abstract words geneTate more difflerent responses than do concrete {(Cramer,
*1968), a result that was also obtained in the préseﬁt series of studies.

Uncertainty in*the free associations of groups of subjects, however,

1 -
should not be used to infer indiVidual responses. The evidence in

-

Experiment 4 is of a“Very modest effect of concreteness on the stability. . -
p ,

i
t

of associations and;'éveﬁ this difference, was largely due to fthe types A\

U
- ~ ~
of responses that abstract words elicited rather than stability, per se.

For a particular individual, the encoding of an abstract word is as Lt

stable as the encodiﬁg of a concrete werd, or nearly so. The greater
. > . i

. . . B
number of different responses reflects the greater contribution of

.

™
individual differences to abstract hierarchies.. The taxonomy presented-« .
in the earlier discus§ioi$}9adily identifies such alternative sources

of variability in associative events.
.

A




CHAPTER 5

]
.AN. EXAMINATION 'OF -THE

ASSOCIATION RESULTS.

-
.

The present chapter will examine the free association studies to

determine which of the predictions made-in Chapter 3 are best\supported

: - -
- .

by the combined results of Experiments's and 4. These finaings_bave

- B A "' L,

turned out to be soméwhat ambiguous*so that an unqualified statement

~

about the three mode}s 51mp1y cannot he made~ In add1t10n,~an attempt
‘i v

will be made td brlefly summarlze the v1ew‘of meaning anﬁ semant1c

. -’ ~ .
. ~ . e
s I3 .\ e

memary that has evolved durlng the course of thls research FlTSt

. o e

" T
LR o~ .

'some sources of variafion 1n t\é free assoe;at1on task have.nbt

.‘;

recelved ¢nough conelderatlon.t‘

PN .

3 \

Item varlabllgty‘ One»§ourde of

o ¥ " W
assoc1at10ns~1s conceptuai variathn, at 15, dlfferences ln\the

e .5 _'.y . _n_ . ‘) . :’:9'

. 51m1lér1ty of-meanlng of d;ffetent 1déas, concepts,-or types

ol

= . n-»':

Y ‘y-.\\\ ,'
would be p0551bre to assess the semantkc 51m11ar1ty“of Type X and

Type Y and,.on thlS basrszantlcﬁpate the}degree'of*g1m11ar1ty11n

. - -~ - u‘ N

’e , -

level of discourse that does ot

relationshlp is 1mpl1ed. I partlcular, it would&be as<mean1ngful

,.- 1-“ Ve g‘

(perhaps more) to infer that assoc1at1venvar1ab111ty determlned sxm11ar1ty

B
8 4 .
~ .~
s

of meanlng as that: 51911ar1ty deterﬁined Vﬂrlabll%tyﬂ t.{K

i

"l Conceptual varxaffggﬂ;;ould not have affected the 51mllar1ty of

[ A

v~

\gree assoc1at10ns in -either Experlment -3 6r EXperlment 4 slnce the
» it \ H : I "'-
items presented twice accessed the same cOnceptual rep@esentat1on.

e A
s,
o
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An assumption made in the following analysis of the results is that
this factor affected both synonym and identical repetitions to the
~ i~
4 ,{4
samé'degree. That is, the probability of giving the same response on

both océurrences of the same word should equal the probability of

giving the same response when synonyms are présented {(compensating for
synonym responses),.if conceptual variation was the sole factor that

"influenced the stability of responses. According to a conceptual model

of memory, much of the variation in free associations should be

attributable to difféjégees in the meanings of the stimulus words -

-~

so  thére should be little difference in the consistency of responses
- Ed .
generated to synonym pairs and the stability of associations to the

same word.

<

/

* ' X -
The second source of item.variation is-a within-type difference in

the words presented as instances of a particular concept, represen-
¥ Co
tational variabiljty. The present studies weTe primarily concerned

" with the extent to which subjecté gave identical-.associations-to
Token X versus Token Y. Models of semantic memory that do* not postulate
“ o ]

a distinct’ concéptual level of representation attribute consider§ble -
, . 4

variability to representational differences. This factor coﬁ}d not

have affected the stability of. associations in Experiment 4 since fhe'
: . -
same word was,;;esented on both occasions. In contrast, the synonyms
, ) . s

of Experiment 3 rebreseﬁz dié%inctive tokens so that representational
variability should have contributed to-the associative overlap and not
the associative stability. ‘

A superficial considera%ion‘of éhe results of Experiments 2 and 3

s

would have led to the %e#®tion of the conceptual model because the

appérgnt contribution of representational variability to associative

p ]




overlap was so substantial. Indeed, this data corresponds exactly

~

with the results that IednKéIegs tb.reject.ihe hypothesis of a shared
L4

semantic system for bilinéuals: Such a conclusion is not immediately

’ * . . . 4
. warranted given the very potent sources of variation that affect even

-
[

the presentation of the same word. Associations are very unreliable,

presumaBly for the sorts of reasons outlined in Chapter 4. Had these
o -

-associations to actual repetitions been very stable, the rejection of

the conceptual model would be more justified.
The present results indicate that many of‘the\hnique responses
- made to synonyms should be considered as characteristic of associative

- responses, in general, and not due to the representation of synonyms

2\ : ~ - !
’ in semantic me€2:y< The reliability datd_p{ace a ceiling on the

level of associdtive overlap that can bé expected with synonyms in

~

¢ ’ . . . . =
\ the free association task. A weaker conclusion can, however, be .made

on- the basis of the difference between the overlap levels in Exﬁé;iment

3 and the stability levels in Experimen€Y4.

. ; . <
Overlap: versus Stability. A nunber of comparisons may be made
. [4 "

between the results of Experim%nts.3 and 4. It is possible to compare

. the probability‘dfnan actual repetition in 4 (.45) with the probability
Rl ~ - \ . . \ . N . -

. | L . . : .
of .a shared respohse (actual®repttition)-in 3 (.09) but this comparison iy L

v

is biased in favour of»the same word qondgtion since syno m responses

cannot‘pe repeated in the synonym assocnatlon study., The 521et10n of

\

synonym repetltlons from Experlment 4 resulted in a proportlon ( 33)

that was still con51derab1y greater than the probablllty of a repeated
, \

Igsponse to synonyms. However, synonyms may have served to depress

shared responses in Experimeiit 3 because of the diréct priming effect.

‘The most appropriate procedure is to allow both synonym apd *
—_—— -~ - e N . - :i’-. .

%
\
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shared responses to count as repetitions and to compare the probability” ~

of a synonym or a shared response to synonyms in §Xperiment'ﬁuuffh the -
probability of an exact repetition‘tg the same word in Experiment 4.

%

On these measures, both concrete and abstract materials demonstrated

greater reliability-.than total overlab (t's (49)= S.22'ana 9.28,
» - \‘
%espectively, p<.01) but the difference was greater for abstract words

than for concrete, t (98)=2.14, p<.05. The difference between tﬁé

.

concrete and abstract words would be even more marked if the efféect of
3 A .

- . ’ .

i « ! .
the diffengnt numbers.of synonym responses in the reliability data was
P

corrected for-in the scoring procedure.

This pattern of results is most consistent with the verbal-.-

. . -~

imaginal model of semantic memory. Synonyms resulted in a lower

likelihood of a related response than did identical presentations
- M -

-

which was not expected from thé conceptual class of models, sincg
" the model predicted equal reliability and overlapl The difference
between identical and synonym repetitions was greater for the abstract

words than the concrete whicb was not anticipated from a verbal model

.
- -

of gsemantic memory. Concrete-~synonyms tended to be more reliable

v . N

than abstract in Experiment 4 but this was not a conéequence of
greater variability in abstract*agsociations per se. The differences
. ) ,

in reliability between concrete and abstract mater}als appear to be

due, not ‘to differences in stability, but, to differences in the, types

.\/7f associations emitted, and it is unlikely that the concreteness effect‘
o

n associative overlap to synonyms can be explainéd in terms of

differentialﬁgglidbility. As in Experimeq§ 1, it is the interaction

between type of repetition and .concreteness that poses such a problem

- \
for both the conceptual and verbal models. These results are

\j




\

i3

'more consistent with the predictidgg of the verbal-imaginal model
than with the predictions of e&thef the ‘conceptual or verbal models.
There ig at least one other explanation for the finding that the
probabifity of an identical response éﬁ the samé word in Experiment 4
is greatér than the probability of an identical or synonym response

to synonyms in Experiment 3. The alternative is, that the concep%ual-

&
representation was not aroused by synonyms despite its presence in

semantic memory. This might have occurred if different stimuli were

‘

not semanticélly équivalent to one another. If ratings are accepted
as a sensitive index of synonymity, this factor should not; have been a
potent one in this series of studies. The p01y§emy of language poses

"4 second problem since many words lhave more than one meaning and must

enter into token-to-type associations with several different concepts.

\ .
These two factors would affect the probability that a common conceptual

répresentation wa% consistently activated by two members of the
- A}

equivalence set. No estimation of the effect of these variables on the

present free association studies was made. For this reason, .as well

»

l . . .
S\\gs others, the appropriate interpretation of the comparison between

overlap and stability is ambiguous as the conceptual model could appeal

. y
- -

to mechanisms based on similarity of meaning and/or polysemy to account
gl

for the combined fre? association results.

These qualifications notwithstanding, ‘the most parsimonious

explanation of the present results is that semantic memory consists of

~

verbal and imagin51 representations as basic eléments. Subjects

\ -
consistently gave more similar responses to concrete synonyms than to

abstract. This could not .be accounted for in terms of the different
&

1ivses . S
reliabilities of concrete and abstract materials, and it represents
N s




a reversal of the typical results with unrelated words. Some

-

additional properties of semantic memory and meaning have surfaced

-

during this research. Most of these are concerned with the general

theme of semantic equivalence.

Equivalence relationship§§;/Un1ike other associations, synonym

responses demonstrated substantial stability in the reliability study.

N

This finding suggests that the sorts of equivalence relationships
e ' .
emphasized in the present paper play a very important role in semantic -

memory. Semantic similarity has received less empirical and theoretical

S

. . . . A
consideration than other formal relationships such as higrarchical

!
inclusion relations. Even when semantic distance or rgiétedness has
» ¢

been considered, it has sometimes been given a role in memory

subservient to hierarchical relations (Collins & Loftus, 1975), at
least with regard to the nature of representation.

The importance of semintic equ¥valence has been demonstrated in

a number of areas and, even within categories’, similarity plays an
NN .

important réle in the performance of certain cognitive tasks (Caramezza

et al, 1976). Several "authors have reported that the effects of synonynms -
in priming tasks are different fro; the effects of other associates.
Kadésh, Rie&e, & Anisfeld (1976) found that synonyms fa&ilitated

word identification in both a simultaneous and a successive condition
< . ” :
while other refations were effective only in the sitcessive condition.

w§rren-(1977) ‘found that the time course of synonym priming differed

.

from other associative relationships in that the synonym prime had

$ ¢ .
its greatest effect at the @hortest durations. In the Warren study,

however},the sfnonym primes were not‘as effective as identical primes,
H « by
\ .

/
N =% \ b
‘and Hayes—Rgthtand\yayes-koth (1977) reported that synonym verbs did
. - = .
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N

not interfere with verification*latencies whereas-shared verbs did.
These latter findings emphasize the need. for the proposed distinction

between representational and conceptual identity as well as the

v

possibility that concreteness effectsmay play a role in such tasks.
According to the present model,, abstract synonyms should behave as any

other association would while conctete synonyms demonstrate effects ‘

2

characteristic only of representations that share a common underlying

\

code. ~ - ‘
Similaritf is also emphasized in the theory of word meaning that
has evolved. An adequate model of -semantic memory must be able to
account fo} thé ways in which an "idea-unit" is similar to and
" different from other such units. A token of,élparticular meaning
initiates ; mental event that is extremely Eomplex and contains all

or some of-representational, assockative, and refe;£ntia1 reactions

(Paivio, 1971). Some aspects of this arousal pattern will be shared

-

- < {

by different meanings but zime core elements must exist that distinguish

.a particular idea-unit from\all others. If there are no aspects of
LY N ..
the mental events that differentiate between them, then the instances

! ' 3
must be idenFical in meaning. Any discrimination that can be made

-

between thé meaninga of two instances must have some correspondence
\ v
with differences at the representational level. S;milarity, then, is
V‘:/‘ . .

a ‘central concept in the representation of different meanings. |
; N RN
The second requirement of a mental‘representation is that some.
: \
. aspects of the activity must remain constant edch time that a particular

meaning reaction occurs. Some essential features of the mental event
i ’ . .
are similar given that a specific instance occurs on different occasions.
This requirement is necessary if there is to be consistency to our
3 iy

. P \
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cognitive world. Some variability in the consequences of a particular

stimulus is necessary but there must be some elementsethat remain

constant or similar across time and settings. Chapter 4 outlined some

.of the major factors that induce variability into the associative
.

network. w:;

t

The‘meaning of a word must{be represented in a fashion that reflects

the distinctive and the constant elements of that idea unit. These’
~

two aspects of mental represen£ation, distinctiveness and consistency,

are logically necessary prpperties of word meaning, are necessary

features of an. adequate model of meaning, and can be accounted for in

terms of the single dimensioA'oﬁ similarity. BRregman (1977) has

presented similar noxiéns bufhwith greater empﬁasis on the consistency

dimension than on discrimination. He argued~tﬁat cognitive events
‘_could be partitioned into constant components (ideals) and variable

transformations applied to these ideals. The unique encoding that,

results from the ideal by transformation p%bduct has been termed an

s
instantiation by several authors. The present view would emphasigb,
as wéll as consistency, that the ideals must contain elements that

~

differentiate the constructed representations from constructions based -
on other ideéls. )

It is just this sort of flexible, infinite world that a network
model which is not fixed or §tatic can account for best. The free
associatioﬁ task is particularly we}I suéted to assess the dynamic
properties of this unique co;nitive system. Alfhoﬁgh only ybrds
are emitted, inferencés about representationi at othgr levels are

possible. ~ The current results imply that the nodes of the network

. \ - . .
are relatively concrete words and images. A complete model will
’




B

ooty

probably include other types of_informati;;\hs*ﬂgll’(e.g. emotional

.

and motoric nodes). Lt does not seem to be necessary at the present

3

R P ., .

" time to hypothesize an abstrack, ohceptual level of ‘representation;

.S -
the "idea" is the pattern of verbal, imaginal, and other representations *°

elicited by a particular word. .
" . Q

Lo ¢
Are words, words and images, or concepts the "stuff'" of which

semantic memory is made? A definite answer is, of course, not possible,
et )
Many of the results reported in this study are consistent with the

o hY
hypothesis that meaning is based on relatively concrete represen-

s 4

tations of words and the objech to whHich these words refer. Few

individuals would feel compelled by these studies to adopt a verbal-

ko

imaginal model of memory. It is~hoped that future research will help

v .

to identify the weaknesses of the approach endorsed in this thesis.

AEERY
~ - .
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Appendix At~

. ‘Ego

Pexil” 4.

# SE1F - 7
Danger™ - ..

; - . A
. - Origin - Source o 5.67 ,-
‘ Tﬁ'eason .- ~Betrayal ; 4,36 4.38
- ’ . - -
{ .
i -
.} .
ow . 3
ISy M
- . Y 3 7
- ::if ) .‘.1-" R
o - . 112

" 2.30 -
3.28 3.57

- -\ . - - Free Recall Materials™® Experiment 1
- ‘_) i \
) | Familiarity "Imagery Similarity
' A B A B~ A B
Plank " ‘Board 5.23 6.06 6.30 6.07 . 5.29
. Money Cash _ .6.§9 6.32 6.43 6.17 5.21 .
Saloon Tavern.! L. 4.21 - 6.43 - 5,46
.+ Cellar Basement " 04,98 5.81 6.27 6.03 5.68 °
Cranium . Skull 3.53 5.31 4.53 6.47 5.22
Stream . .Broqk - - - - 5.79 -
\Tempest ' - Storm ‘ 4.08 5.83 5.63 6.43 5.79  #
Magistrate _Judge - 5.0 6.27 5.82 ..
Snapshot ° Photograph - 5.85 -. 6.43 5.86
" Captive » Prisoner *74.55 5.29 5.27 6.23 5.75 "
Bed - - Cot 6.84 4.31, 6763 - _5.04
Jewel Gem T - 4.8 - 6.40 . 5,93
Damsel Maiden - - 3.13 - 6.03 - 5.93
‘. Avenue . Stréet. 6.11 6,70 6.07 6.57. 5.79
Pistol Revolver 5.26 - 6:70 . 6.04 -
Pledge .’” Oath. 4.35, -  Bex = 5,79
Story -, Tale . -~ 6.55 5.33" 4.66 3.50% 5.43 °
Solace:”  Comfoxt’ ‘- 6.20 .- - 03,34 .. 5,11
Mistdke - , Error,’ - .. 7o6.24 - 3,500 2 6.32
Semester Term '5.44 - 3783 -~ ., 6.46
- “S§arch. Quest 5.98 4.53 3.47 4.53 5.86
Barter Trade . ! - 5977« 2 - 3,63 5.33
. "Magnitude Size A 4710, - 2.50. %~ 5.32
Consent’  -Permission %" c- 5073 -7 2,87, 5.32
-« Freedonm Liberty -:. 6.31.%-  -3.83 -, 5.89
. Act . - Deed- - - 3.63 5.29

5.54
5.68 .
6.14
5. 04




" Appendix B

! . . . . . -
i Free Association Stimulus Materials ' \
i Concrete Pairs *
- Avenue....... Street Bahy......... Infant Bible........ Scriptures
- Blossom...... Flower Bosom........Breast Branch....... Limb
. Bugﬁet ....... Pail Bunpy........ Rabbit Car.......... Automobile
‘ Cagh......... Money Cellar....... Basement Child........ Youngster
. Church..... +.Chapel Claw......... Talon Clock........ Timepiece
i Corridor..... Hall - Dawn......... Daybreak Dog.......... Canine
¢ ‘ Firearm...... Gun . Fisherman....Angler Forehead..... Brow -
Grime........ Dirt Harbour...... Port Hearth....... Fireplace
: Inn.......... Hotel Insect....... Bug Jail...... ~...Prison
“Jewel..... ~..Gem Marsh........ Swamp Mallet....... Hammer
. . Magistrate...Judge Mortuary..... Morgue Nightfall....Dusk
Nook......... Corner Palace....... Castle Phatograph...Snapshot
Physician....Doctor Plank........ Board Policeman....Patrolman
Revolver..... Pistol * Saloon....... Tavern SCcissors..... Shears
Serpent......Snake Shotgun...... Rifle Steed........ Horse |
Tomahayk. . ... Hatchet Tweezers.....Pincers Umbrella..... Parasol -
Vocalist.....Singer Waistcoat....Vest )
3
A\
Abstract Pairs
Act......... .Deed Amount....... Quantity Assumption...Premise
. Attribute....Characteristic . ) Avarice...... Greed
Barter... .....Trade Contribution.Donation Conviction...Belief e
wma Decree....... Edict Difficulty...Trouble Disgrace..... Shame
Duty.........Obligation Evidence.....Proof Expense...... Cost
Extremist....Radical Fate......... Destiny ' Feeling...... Sensation
: , Freedom...... Liberty Il1lusion..... Hallucination Inside..... Interior
’ Issue........ Edition Memory...., ...Recollection Mistake...... Brror
Option....... Alternative Origin....7.. Source Outcome......Result
3 Ownership....Possession Pledge.......Promise ' Predicament..Dilemma
Quiet........ Silence - Reply........ Answer " Repose....... Rest
Search...... .Quest Size......... Magnitude = .Solace....... Comfort
] ‘Statute......Law Story..... .. ..Tale Style..... .. .Fashion
3 Subject......Topic Surplus...... Excess ¢ Temperament. .Mood v
¥ - / - Term......... Semester Thought...... Idea Treason...... Betrayal .
: Trickery..... Deceit Truth...... ..Veracity Upkeep.......Maintenance
Vanity.......ConC®it, Velocity..... Speed Vocatjon..... Occupation
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