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ABSTRACT

The work reported in this thesiswas concerned with the specific-
ation of the organisation of semantic information for which no a
priori hierarchy Was apparent. An overall cbjective was to test the
validity of a proposed ordering for a set of semantic distinctions.

If confirmation were achieved, then the organisation of other parts
of the intemal lexicon might be similarly deduced.

The first of a set of four studies tested the hypothesis that
three semantic distinctions might be organised according to the age
at which they were first acquired. The hypothesis was only partially
supported by the results. One confounding variable was found to be
the operation of specific word effects. Individual differences in
the salience of the distinctions was also a possible confounding
factor.

The second study tested the use of Repertory Grid Technique as
a means of cbtaining subject-generated semantic distinctions of assured
salience. Examination of the completed grids and of cluster analysis
of the data suggested that the technique's novel use in a non-clinical
setting was viable.

In the third set of studies, the notion that the grids provided
information about basic semantic memory structure was tested in two
verbal learning experiments and received strong support from the first
of these.

The -Finai study compared the salience of self-generated semantic
distinctions (obtained through grid completion) with that of the three
distinctions used in the first study. Self-generated distinctions were

found to be of greater salience in determining episodic memory performance



which indicated that individual differences in salience might have
confounded the validation of the proposed ordering of the distinctionms.
The present studies provided some support for the proposed ordering
for the set of distinctions, but it was concluded that it did not
adequately account for the complexities of adult semantic memory
structure. Some proposals for future research in which the structure

could be elucidated further were considered.
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Chapter 1

Introduction

1.1 General Introduction

l.1.a2 The theoretical approach

We do not record our experience of the world directly, but
select, categorise, label and elaborate it before we store it in
memory. Language plays a double role in this process. It is used
to characterise our experience, the linguistically coded version
being stored together with any iconic representation of the raw
experience itself. In addition to this, the symbols of language
are themselves stored in memory, in a form easily retrievable
for use in producing and interpreting speech.

The term 'semantic memory' is used to refer to the memory
necessary for the use of language. Tulving (1972, p. 386) defines
it as: '. . . a mental thesaurus, organised knowledge a person
possesses about words and other verbal symbols, their meaning and
referents, about relations among them, and about rules, formulas,
and algorithms for the manipulaticn of these symbols, concepts
and relations.'

The representation of a word in the internal lexicon includes
a variety of information: its sound and structure, its syntactic
properties, its meaning and its emotional and factual connotations.
The list is long and the vocabulary of an educated adult language
user comprises many thousands of words. Consideration of the
efficiency with which information can be retrieved from this
representational system, such as the speed with which a spoken word

can activate the appropriate meaning in a listener's mind, indicates
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that it must be highly organised.

The elucidation of the organisztion of this system is a major
concern of carrent semantic memory research and is the central
cbjective of the thecic.

The invastigation of how the meanings of words are organised in
memory raises zn initial quection regarding assumptions as to the
nature of the basic units in the system. The word might be the basic
unit of meaning, and the system consists of a network of inter-word
connections, with a word's specific m2aning being determined by
its position in the associative network. Alternatively, the basic
wnits in the system might be more elemental conceptual components
than words. 7he mecaninc of a word would then be seen not as an
unanalysable whole, but a5 being built up from a number of conceptual
meaning elements. It is a central assumption of the thesis that the
meaning of words is built up frcm more basic units of meaning. An
account of the orgenisaticn of semantic memory is thus seen as
involving (i) specification of what the basic units of meaning are
and (ii) specification of hor they are structured. The thesis focuses
on the second of these asracts.

It is ihe objective of the thesis to test a proposed system
of organisation for a small part of the intermal lexicon. This
organisation was pronosed by Johnson-Laird and Shapiro (unpub.) for
a set of three semantic distinctions. These semantic distinctions
were viewed as representing three elemental meaning contrasts. They
were the contrast between whether or not a substance could be eaten
or drunk, which was tecrmed 'Coasumable as opposed to Nonconsumable'
(C/NC) ; the contrast between whether or not something was solid or

liquid term=d 'Solid as opposed to Liquid' (S/L) and the contrast between
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whether or not a substance occurred naturally or required the inter-
vention of man in its production, which was termed 'Natural as opposed
to Manmade' (N/M). By reference to certain theoretical and empirical
considerations Johnson-Laird and Shapiro derived a proposal for how
these three semantic distinctions might be organised in the internal
lexicon. The particular ordering proposed and the theoretical back~
ground to it, together with the specific research proposals to which
it leads are presented in Section 1.3. The concept of a semantic
distinction and its place in theories of semantic memory structure

is discussed in Section l.2.a. A major dimension on which the
proposed ordering of the three distinctions was based was that of
their supposed importance, salience or utility.

Experiments 1, 2 and 3, reported in Chapter 2 test the proposed
ordering for the three semantic distinctions. Their results provide
some support for the proposed ordering. However, the overall pattern
of results was not completely convincing, and it was suggested that
individual differences in the salience of the three distinctions
were confounding the emergence of the proposed ordering.

In order to test this possibility a method of obtaining semantic
distinctions of assured salience for individual subjects was sought,
an¢ Repertory Grid Technique was used for this purpose. The self-
generated distinctions produced by this technique could then be compared
in salience with the three distinctions for which the ordering was
proposed. Experiment 4 in Chapter 3 reports the preliminary test
of the use of the technique. Inspection of the data produced suggested
that meaningful semantic distinctions were being generated and so
empirical evidence of their representing basic elements of the

semantic memory system was sought.



- — -L'b—[-.
A Y ' e k i b T4 Sy S 5OTTT ¥ !.L'-" - AL Z",- 1 T _'I‘_ N
"o i _ ] = _ Hﬁl-{-%

LS mm o3 vruanqwgrqg#h-m _#-,;g@ Mh.:ﬂ oiknr Lt
' ar.i:.-mma 5 16 aqusnos GAT. f’t _' e ik Brdsvazs. 2d haol 93 AT

FAOIBIL » -\rrm 'nmm . W#%m}t M m_qu.u-m
B T P R
snd chasted oy, mnumub YOL 50 A .a.S.f_'doim 'ﬁa'ﬁi.tﬁ u *

=

-

Jo sanr unv Bouse waw amlmuhmm 32 1& w:nu&frs hﬁmm

ey = LR e R paLltis 3o saneilin S TI0qWE ”w ﬂ"“: 3 m: o

N A | &
':"..-_ - bedpgozy ofs Jupd £ I8 At nu._:_xo_qy_‘t_ & ber & ._..!. a—.m,ghmg

N - ik b kpoxe syleaoy -:M £BOLI LINH JESmmee, busts &d;t 35.5‘32. mmm :

U kY Elamae a8 RO, gt ek bl oay 303 3 amwat oz '_—1
Bt - ol ' Al o

: wava .73 "‘M .tmmwm v,:m.mﬂ;nm BT Wﬂ!ﬂ#ﬂ ‘&91-
r >‘ ~‘_. _l ‘_4___’- :" J__'-L'F. oo Ly

7-_I "! :.4*:-‘ y el _ m» &%mu& umm

I;:tm_aﬂla&.*d?: &aossm ﬁ m{&uzm E—Mm 9*’ 49"‘9 "3 % ) Pl

S
:1%..._1: am@?wg@} ' ' g

> 2 '3&"’ 9‘” - R -' B

1.
4 e } A e
e o \&-{ ='JL o, M"i r s
- i r' kA 9 Bidr 33
' o

e

RS o ey ity S Sy -, . e
oo B e e T M S N
L e g - T T ' = AL "
Ty = "’—-'_—L:‘;; ) F She (01 -‘_i:u— ' o Al =
g ity PR pt LIRS STE e Rt =l R SR s %
= i i 12| Tl i = ZSres ‘ A= -
= | Pt ¥ i G =_iar _Lq A TN } - gl - - %
— = I_1 -, ! ,-.’_1—"‘_.'E|=h& =5 " - S P S b .
,|':.|'_'Tq__l,l:' [ o ':I' Y = ey iy & - 1 'c_l - - =g | L
T S s S . a4 LTy g 4



16

As a test of the validity of the grid data its predictive power
for the outcome of two verbal learning tasks was examined. The
rationale for this method of testing the validity of the grid data
is given in Section l1.4. The results of the first verbal learning
study lent strong support to the contention that the semantic distinctions
generated by grid technique represented basic elements of semantic
memory structure. The findings of both verbal learning studies,
Experiments 5 and 6, are reported in Chapter 4.

In Experiment 7 the salience of three self-generated distinctions
produced by grid completion was compared with the salience of the
three distinctions for which the ordering had been proposed. An
empirical criterion of salience was derived by reference to the 'levels
of processing' framework for memory research. The logic of this
derivation is discussed in Section 1.4.d. According to the criterion
used, the self-generated distinctions were found to be the more
salient. However an explanation of their superior salience in terms
of their generally more salient phrasing, rather than their being
intrinsically more salient for the individual subjects who generated
them, was also possible. An experiment in which the possibility of the
superior salience of the distfnctions arising from their phrasing
could be tested is proposed in Section 6.4 of the Concluding
Discussion.

A secondary objective of the thesis was to develop the use of
Repertory Grid Technique as a general tool for semantic memory
research. As its novel use in the field of semantic memory research
was being investigated for a specific purpose, i.e. the generation
of individually salient semantic distinctions for comparison with the

three distinctions for which the ordering had been proposed, it seemed
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of heuristic value to also consider its more general potential

for use in the field., 1Its possible uses as a means of investigating
semantic memory structure are discussed in Section 1l.2.c, in
cambination with an account of two other techniques, which are already
in use in this field.

l.1.b Introduction to the remainder of Chapter 1

The remainder of the chapter comprises four sections, of which
the last, Section 1.5, introduces the experimental chapters which
follow.

Of the other sections, Section 1.2 considers the structural
aspects of semantic memory. The use of theconcept of features as
the basic structural elements is discussed, some techniques for
isolating semantic features are presented, individual differences
in semantic memory structure are considered and the importance of
imagery in the study of semantic memory structure is outlined.

Section 1.3 considers the organisation of non-hierarchical
semantic information. This is the specific focus of the thesis
in its concern with semantic memory structure. The proposed ordering
for the three semantic distinctions C/NC, S/L and N/M is presented
and the theoretical and empirical bases for this proposal are discussed.
Reference is made to Chapters in which the particular experiments
carried out to test the proposed ordering are reported.

Section 1.4 considers the functional aspects of semantic memory.
In order to test whether individual differences in the salience
of the semantic distinctions for which the ordering was proposed
were confounding the emergence of this ordering, Repertory Grid

Technique was introduced as a means of obtaining individual

subjects' semantic distinctions. The use of the technique involved
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testing whether or not the semantic information generated by the
technique does represent basic aspects of semantic memory organ-
isation. To do this two verbal learning studies are used, the logic
for this deriving from the general assumption that semantic memory

is involved to a considerable extent in nearly all such tasks. The
functioning of semantic memory in these tasks is therefore discussed.
Individual differences in semantic memory function are also discussed.
This arises in connection with the testing of the relative salience
of the subject-generated and the C/NC, S/L and N/M distinctions,
which involves an assumption about the formation of memory traces of
words. This particular assumption about semantic memory function is
considered in terms of the 'levels of processing' approach to memory
research (Craik, 1972; Craik & Lockhart, 1972). The basic tenet

of this approach is that the strength or persistence of the memory
trace is a function of the 'depth' to which the stimulu; is protessed
or analysed. Craik and Lockhart define greater salience in semantic
processing as greater depth of processing. It is assumed that

this results in superior memory performance in episodic memory tasks.

1.2 Semantic Memory: Structural Aspects

1.2.a The basic elements of meaning

The body of experimental results has failed to establish conclu-
sively whether words or some other elements should be taken as
primitive. The conception of words as the basic structural units
is part of the approach to memory structure in which the structure is
viewed as a semantic network of associations between words, a word's
meaning being defined by its position in the network. The approach

used in the thesis is that word meaning is built up from more elemental
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components. The distinction between these two approaches will
be discussed in the present section.

The proposition that meaning can be analysed into conceptual
elements or atoms derives from the componential analysis approach
to semantic organisation of linguists such as Katz and Fodor (1963),
Weinreich (1966) and Bierwisch (1969). This approach defines the
structure of the vocabulary in terms of a relatively small set
of very general elements of meaning and their various possible
combinations. The terms 'components', 'markers' and 'features'
are used by different theorists to refer to these basic conceptual
elements.

For the purposes of the present discussion the term 'semantic
feature' will be used to refer to a conceptual element of meaning.
The existence of such features can only be inferred but examples
of possible features have been proposed. Thus the set of semantic
features for the word Woman' might include such concepts as 'human’',
'adult', and 'female'. In the experimental chapters the term
'semantic distinction' will be used. This differs from the term
'semantic feature' only in that it is a bipolar expression of a
conceptual element. Examples of semantic distinctions are 'human-
nonhuman', 'male-female' and 'concrete-abstract'.

Although the thesis focuses on the organisation of the basic
conceptual elements of semantic memory i.e. semantic features or
distinctions, this is not to deny that words are represented in memory
along dimensions other than the conceptual one.

The essence of the attribute theory of word storage is the
assumption that a word may be conceived as represented in memory as

a collection of components or 'attributes', which uniquely characterise
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that word and distinguish it from all others. This point of view
has been reflected in several recent theoretical papers on memory
structure (Bower 1967; Morton, 1970; Norman, 1969; Underwood, 1969;
Wickens, 1970). The distinction between semantic features and
attributes will now be considered.

Examples of the broad classes of attributes in terxms of which
words are interrelated and distinguished are provided by Voss
(1972). He proposes four structural dimensions along which the
attributes of words are stored. He stresses that the criteria
employed for distinguishing between the dimensions are purely
empirical and that the listing of dimensions is not intended to be
exhaustive. The dimensions are formal, associative, semantic and
syntactic. The formal dimension refers to the organisation
of words in terms of their formal accustic and visual similarities.
The associative dimension refers to a variety of bases of associative
relation between words, indeed the random occurrence of any two
words under a given set of circumstances may result in their
becoming associated. The semantic dimension refers to the relations
of category membership and other conceptual relations that are
implied by the meaning of a single word. These relations are termed
semantic features in the thesis. The syntactic dimension refers to
the organisation of words in terms of their grammatical
characteristics.

These examples of the dimensions in terms of which words may
be organised should serve to enable a clear distinction to be made
between a semantic feature and what are termed attributes by the
attribute theory of word storage. The four dimensions do not

represent single attributes, for in fact within each there are a large
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number of different attributes by which different words may be
distinguished. What is intended to be made clear is that the term
semantic feature refers only to the organisation of words in terms
of their semantic characteristics, while the term 'attribute' may
refer to a variety of different modes of organisation, such as

the four dimensions described above. If encoding may be defined

as the process by which certain aspects of the stimulus are employed
in establishing its internal representation, then attributes may

be defined as those aspects of the stimulus which are encoded. The
basic and elemental semantic attributes which are available for encoding
are the semantic features.

Having distinguished semantic features from attributes, the
characteristics of semantic features will now be considered in
greater detail. According to the componential semanticists,
semantic features are not part of the vocabulary itself, but
rather are conceptual elements representing the basic dispositions
of cognitive and perceptual structure. They are therefore common to
all natural languages. The meaning of a word is represented not
by its relations to other words, but by its particular set of
semantic features. A word is semantically ambiguous-if it has
more than one complex of semantic features assigned to it. Semantic
similarities between words are expressed in terms of shared
features. Sets of lexical entries whose meanings have certain
features in common form a 'semantic field' or 'domain'. Such a
domain is formed by kinship terms whose elements share a feature
configuration 'animate', 'human', 'relative'. The verbs of motion
are another example.

In Katzian theory (e.g. Katz, 1966) (in which the conceptual
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elements of meaning are termed 'markers') the 'names' of the markers
are heuristically useful but the theory would not be changed if they
were all replaced by numbers (under appropriate identity and
distinctness conditions). Katzian accounts of meaning relationships
tally with empirical cbservations only to the extent that the
theory predicts judgements of certain types (e.g. paraphrase and
ambiguity) which are themselves formally defined only by the theory.
Marshall (1970) remarks that a fully adequate semantic theory should do
considerably more than this. Perhaps, as Bierwisch (1967) has said,
'true candidates for the universal set of semantic markers' should
be candidates that 'may be interpreted in terms of the basic
dimensions of the human apperceptive system'. Unfortunately it has
proved very difficult for psychologists to provide formal perceptual
and cognitive interpretations for the 'names' of the semantic
features that occur in current semantic theories.

In the face of such difficulties, one possible solution in
conceptualising semantic memory structure is the replacement of the
features by the actual words conventionally used to denote such
concepts. Anglin (1970), for example, has assumed no qualitative
difference in the internal representation of words and features.

Although much of the empirical data on semantic memory
structure is amenable to interpretation in terms of words or semantic
features as the basic structural units, there are certain areas
in which the concept of semantic features has greater explanatory
potential. An account of some of this research will now be presented,
as supportive evidence for the use of the concept of semantic

features in the thesis.
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1.2.b Supportive evidence for the componential analysis

approach to semantic memory structure

One model of semantic memory structure in which the basic

units of meaning are words rather than semantic features is that

of Collins and Quillian (1972). This work stems from a computer
model and uses reaction times as the main dependent variable. The
basic memory structure is viewed as a hierarchical semantic network.
Werds are organised in a network of different sorts of associations,
including class-inclusion and part-whole relations. The model
comprehends a sentence by finding a grammatically permissible

path through the semantic network in a way that relates the words
in the sentence. Thus 'a canary has a skin' is comprehended by
finding the path: a canary is a bird, a bird is an animal, and

an animal has skin. In applying the model to human memory it

is assumed that it takes time to move from one level of the hierarchy
to another, and since the steps are taken successively, it is
predicted that comprehension time will increase linearly with
number of steps.

The organisation of the network is assumed to reflect the way
in which the information is first acquired. For example, that
canaries have skin is rarely learned as a separate fact; rather one
would learn that a canary is a bird, a bird is an animal and an
animal has skin. Hence there would be no direct link between
'canary' and 'skin' in the semantic network. It should therefore
take longer to retrieve the relation between 'canary' and 'skin'
than between 'canary' and 'bird', which are directly linked.

In order to test this model, subjects performed a categorisation

task in which they were shown sentences expressing various types of
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category membership and were required to judge them true or false, and
Press an appropriate button as quickly as possible. As predicted by
the model, decision times for positive judgements increased linearly
with number of steps in the hierarchy that must be traversed. But
although the closeness of the items in the network facilitated
positive judgements about them, it appeardto impede negative judgements.
The longer decision times in evaluating 'a canary is an ostrich' rather
than 'a canary is a fish'suggestedthat the former decision was more
difficult. To retain the network model it is necessary to assume

that negative judgements are impeded by the now irrelevant links
between neighbouring words.

In summary, the representation of a word in semantic memory,
according to this theory, would consist of a hierarchical network of
associations in which the word's meaning is expressed by its connections
to other words, maximum similarity between words being expressed by
a direct link between them.

The model of Collins and Quillian has difficulty explaining
decision times for 'false' sentences,i.e. in explaining the fact that
the closeness of the items in the network appears to impede negative
judgements about them. An alternative explanation for this result
can be provided by resorting to a semantic feature approach to semantic
memory organisation.

Schaeffer and Wallace (1969, 1970) proposed that sets of semantic
features were involved in categorisation tasks. Decisions about
whether items were members of categories were seen as involving the
retrieval and comparision of the items' respective sets of features.
The comparison involved sampling a certain amount of information

from both sets of features in order to satisfy a criterion. Similar
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words by definition have more features in common than dissimilar
words, so the sample for a positive judgement will be relatively
small for similar words, while the sample for a negative judgement
will be relatively small for dissimilar words. Thus the semantic
feature approach offers a unified account of the differences within
a category and of the differences between hierarchies of categories;
it seems better able to handle the results of these reaction time
studies than does the semantic network point of view.

In addition to the support given to the semantic feature approach
by studies of the categorisation of nouns, further support is provided
by analyses of the semantic classification of verbs.

An unpublished analysis by George Miller and Johnson-Laird
shows that, for verbs, simple hierarchies give way to intricate
cross-classifications. For example, verbs such as 'travel' 'own'
and 'see' lack a causal component that is present in the meaning
of "1ift', 'seize' and 'look at', and thexverbs in turn lack an
intentional component that is present in 'chase', 'buy' and 'lock
for'. Since the semantic network theory has no way of freeing
meaning from the specific verbiage in which it is expressed, it
seems committed to the view that meanings of verbs are acquired,
in part, from explicit statements involving 'cause' and 'intention'.
As Johnson-Laird (1974, p. 8) points out: 'Only a theory
countenancing underlying conceptual elements seems to offer sufficient
flexibility to account for the acquisition of meaning.'

In summary, it must be acknowledged that it is difficult to
-diatinguish between a semantic network in which the basic elements are words
and a semantic system composed of sets of more elemental .semantic features.

Empirical data are often compatible with either sort of explanation.
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However, when the organisation of verbs rather than nouns is
considered, the need for certain coancept;ual features, such as 'cause'
and 'intention' seems more apparent. Unless the existence of such
meaning dimensions, independent of explicit verbiage, is accepted,
we are forced to the unlikely conclusion that children learn the
meanings of verbs from explicit statements involving 'cause',
'intention' etc. The evidence in support of the conception of
semantic memory structure in terms of semantic features is certainly
not conclusive. But, in the absence of strong evidence to the
contrary, the use of the concept of semantic features as 'conceptual
elements of meaning' will be maintained in the present thesis.
Although the concept of semantic features is of heuristic
value, it remains true that specification of the nature of the set
of semantic features which is assumed to form the basic semantic
structure of all natural languages is far from complete. Section
l.2.c discusses three attempts which have been made to isolate these

basic components of meaning.

l.2.c¢ Techniques for investigating semantic memory structure

The lack of systematic knowledge about the meanings of words,
such as what the basic semantic features are, has severely limited
the scope of research in semantic memory. As Marshall (1970, p. 193)
states:

'Any serious attempt to show how semantic readings are assigned

in perceptual tasks or encoded in production tasks pre-supposes

the existence of 'correct' dictionary entries for a fairly
extensive part of the vocabulary. The very small number of

precise lexical analyses that linguists have proposed will not
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support large scale experimental work.'

In brief, it is difficult to study the organisation and retrieval
of information without making strong assumptions as to what information
is involved.

A number of empirical techniques have been used in an attempt
to reveal the components of semantic memory structure. Two techniques
used by Miller will now be considered in greater detail, and the
novel use of Repertory Grid Technique for semantic memory research
will be discussed.

Miller's Sorting Experiments

In a series of papers Miller (1967, 1969)
has described a sorting procedure for the study of semantic memory
structure. Typically subjects are given a deck of cards with a word
and its definition printed on each card. The subject is required
to sort the words into piles on the basis of similarity of meaning.
He is allowed any number of piles with any number of words per pile.
For each subject an incidence matrix is constructed showing for
every pair of words whether or not they were put in the same pile.
The sorting data from individual judges is then pooled and subjected
to hierarchical cluster analysis (Johnson, 1967).

The basic assumption in such experiments was that if all items
were conceptually distinct for the judges, then in grouping them, they
must necessarily ignore some of the distinguishing features. Thus
an analysis of the sortings was hoped to reveal 'which conceptual
features have been ignored and thus, by indirection, what the
features are' (Miller, 1969 ).

In an experiment involving 48 common nouns, features which

could be characterised as cbject-nonobject, living-nonliving and
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human-nonhuman appeared to emerge from an intuitive analysis of
the data (Miller 1967). Major features are inferred from an
inspection of the tree diagrams produced by cluster analysis, the
proximity of items indicating the degree of their similarity in
meaning. Although this labelling of the major emergent categories
is purely inferential, the advantage of the procedure is that the
actual hierarchical ordering of the features in terms of generality
and clarity of usage comes out directly, in terms of the numbers
of native speakers agreeing on co-assigning items.

Miller (1972) reports that the reflection in the word clusters
of the most common bases of semantic classification used by judges
is generally in accord with intuitive sense. That is, the sorting
method seems to reveal an organisation that adequately reflects
our subjective impressions of semantic similarity. The results of
a similar work on a set of verbs were difficult to interpret, and
appeared to be very sensitive to context, leading Miller to the
suggestion that the semantic analysis of grammatical predicates
might be basically different from that of grammatical subjects.

As Miller (1967, p.23) remarks: '... neither the cbject/concept
distinctions appeared, nor did anything else that was recognisable.'
He emphasised, however, that the method is not a discovery procedure;
it is a method of verification and falsification. Given a theory
that stipulates how words should be related, or given rival theories
of semantic organisation, the method makes possible the reaching of
some empirical judgement as to which theory best fits the empirical
facts.

In oxrder to fit the sorting data, therefore, some fairly explicit

theory about the semantic components that are common to a particular
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set of words is necessary. It was for this purpose that Miller
evolved a second technique of relevance here, the technique of
incomplete definitions.

The Method of Incomplete Definitions

Realising the immensity of the task of systematising the entire
lexicon, Miller (1972) choikse a group of 217 related words that
seemed to illustrate several conceptual dimensions and explored the
hypothesis that these dimensions comprised an organic system of
concepts and conceptual relations. The category of motion verbs
was chosen for the case study, and the attempt made by the method of
incomplete definition, to find a set of semantic components inherent
in their meaning whose psychological validity as concepts could be
tested by experimentation and which might eventually be shown to
include some of the primitive concepts used to encode experience
generally.

An incomplete definition is a substitutable phrase that has a
more general meaning than the word it replaces. Words can have
similar meanings without being synonyms; the method of incomplete
definitions is used to characterise that shared part of their meaning
on which our judgement of similarity depends. Two words that imply
the same incompkte definition can be said to be similar in meaning
to that extent; they may actually be synonyms, but in most cases they
will not. For example the noun dog can be incompletely defined as
'a warm-blooded animal'. An elephant is also a wamm-blooded animal,so
to that extent the words share semantic components and are similar
in meaning. An incomplete definition is thus a part of all definitions
of a class of words, and so serves to explicate the important but

rather vague concept of a lexical 'domain'.
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Applying this method to verbs of motion, Miller suggests the
use of the phrase 'changes location' as an incomplete definition for
the entire domain. In order to differentiate further among these
verbs it is necessary to add further components to the defintion.

For example some verbs of motion have a causative component (e.g.

'He lifted it' means he caused it to change location). A directional
component may be added to reflect the fact that some verbs incorporate
in their meanings the direction inwhich the location changes (e.g.

'He lifted it' means he caused it to change location in an upward
direction) .

It is apparent that this componential analysis depends on a
purely intuitive choice of paraphrase. The analyst has little
more than his own lexical intuitions to help him decide among various
alternative classifications.

However, the resulting analysis can be tested empirically by the
method of sorting, described above, which gathers and summarises the
lexical intuitioms of many language users. The method does not provide
complete support for classifications suggested by 'incomplete
definition', but it does serve as a corrective for the more
cbvious intuitive biases of the semantic theorist. A componential
analysis that agrees closely with subjects' pooled judgements of
semantic similarity is a more satisfactory solution than one that
does not.

Miller found that the domain of English motion verbs could be
mapped satisfactorily with a dozen general components, i.e. semantic
features that have applicability in other lexical domains as well.

For complete definition, most motion verbs require additional specific

components that have no obvious function elsewhere.
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By reducing an important semantic domain to a short list of
semantic elements, packaged variously in the various words, Miller
has established a valuable beachhead into conceptualising the
English lexical system. The challenging task of formulating the
organisation of components that determines specific meaning should
proceed more effectively when the nature of the combining elements
is specified.

Repertory Grid Technique

Chapter 3 in the present thesis reports the novel use of
Repertory Grid Technique in a non-clinical setting as a means of
studying individual semantic memory organsation. Grid technique
is more fully discussed in the introduction to that chapter. However,
a brief discussion of the grid's potential as a heuristic tool in
semantic memory research seems appropriate at this point.

The technique was developed by Kelly (1955), as an adjunct to
his theory of personal constructs. The crux of the theory was the
tenet that each person evolves for his convenience in understanding
the world an interlinked and relatively coherent system of constructs.
Each person's construct system is unique. A construct is concept
expressing the way in which the individual sees some things as being
similar and yet different from others. When considering three
acquaintances, for example, a person might formulate a construct
expressing the way two of them seem to be kind while the third seems
to be cruel. He is thus using the construct Kind-Cruel. Constructs
are always bi-polar, in that they express a similarity and a relevant
contrast.

Repertory Grid Technique involves the elicitation of constructs

for a set of abjects known as elements. A grid or matrix is used so
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that every element may be given a numerical score for every construct.
Any entities or concepts may be used as elements, from names of
close friends to names of abstract qualities like fear or jealousy.
When names of concepts rather than of actual people are used,
constructs are generated by finding a way in which two of the elements
are 'similar in meaning' and di fferent from the third.

Consideration of the use of the technique in the field of
semantic memory analysis immediately suggests that this is a means
of tapping subject-generated semantic distinctions. Subjects can
be presented with a set of words as elements, chosen to represent a
particular linquistic domain, and asked to supply meaning dimensions
for them by thinking of constructs which expressed similarities and
relevant differences among the set of words. The position of every
word in terms of every construct could be ascertained, using some
numerical scoring method, as in semantic differential technique,
and thus the words could be grouped according to degree of similarity,
in terms of the individual subject's construct system. The technique
thus permits a semantic analysis of a set of words, similar to
that obtained by Miller's sorting technique, but which has the added
advantages of allowing for the expression of finer shades of meaning,
and of subjects supplying their own labels (constructs) for the
meaning dimensions they used.

The groupings of words provided by such a technique could be
used for testing alternative theories of semantic organisation.
Repertory grid technique should lead to the same basic features being
produced as with other techniques such as Miller's if (1) those
features are basic and (2) the grid is an adeguate tool for tapping

semantic memory. Although the emphasis in the grid's clinical usage
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has been on idiographic data collection, between-subject consistencies
in the study of linguistic structure should be expected. The use

of the grid as a heuristic tool in the field of semantic memory
research is further discussed in Section 6.4 of the Concluding
Discussion, in the light of the findings of the experiments in which
it was used which are reported in the thesis.

Summary of attempts to isolate semantic features

For certain restricted domains, relatively simple classification
methods, such as Miller's sorting technique, or repertory grid
technique, seem able to produce useful data. In essence, the subjects
are required to judge 'similarity of meaning' and the resulting data
are submitted to cluster analysis. The information thus revealed about
the semantic features in operation makes possible evaluations of
the generality of proposals about semantic structure.

However, Miller (1967) has drawn attention to the difficulties
in making judgements about verbs, finding that their classification
is considerably more complex than that of nouns. In this area, Miller's
(1972) analysis of the domain of verbs of motion seems to off.er?Promising

method of further analysis.

While these studies reveal some of the important features involved
in the subjective lexicon, they do not go very far in characterising
the structural organisation of such features. As Fillenbaum and
Rapoport point out (1971, p. 249): 'We know very little about the
general organisational properties in terms of which restricted lexical
domains are tied together or connected in the subjective lexicon.'

Nevertheless, while acknowledging that the psychological problem
is to specify the cognitive organisation of these semantic components,

it must be recognised that the problem could scarcely be formulated
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prior to a full characterisation of the semantic components inveolved.
A rich knowledge of the subjective lexicon is absolutely essential
for any semantic theory, because such information constitutes the
data with which any such theory must cope. The development of
techniques such as those described above, which do yield this

information, is therefore a very valuable first step.

1.2.d Individual differences in semantic memory structure

The consideration of individual differences in semantic memory
first becomes an issue in the thesis when the possibility is raised
that the failure of the experiments reported in Chapter 2 to fully
support the proposed ordering of the three semantic distinctions
might in part be due to individual differences in the salience of
those distinctions. The proposed ordering was based on the assumption
that there would be a decrease in the importance or salience of the
distinctions from a maximum in the C/NC distinction through the
S/L distinction to a minimum in the N/M distinction. Large individual
differences were shown in the data for Experiment 2 and so an
investigation of any mas k;ncl effects due to individual differennes
was proposed. If reliable differences in the salience of semantic
distinctions within individual's semantic memory structures were found,
then this would make the attempt to specify, in terms of salience,
the ordering of such distinctions across subjects considerably more
complex.

In order to obtain examples of semantic distinctions of assured
salience to individual subjects, the use of Repertory Grid Technique
was introduced. This technique was drawn from the field of clinical

psychology and its novel use in the field of semantic memory research
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was not assured of success. An account of the initial use of the
technique is given in Chapter 3. It was possible that the constructs
generated by subjects by grid technique would not in fact constitute
examples of basic conceptual elements of meaning and so their use
as 'semantic distinctions' in the same sense as the term was used in
Chapter 2 might not prove justified. However, a verbal learning study
reported in Chapter 4 provided support for the validity of these
constructs as representing basic and fundamental elements of meaning.
Repertory Grid Technique was therefore viewed as of heuristic
potential for obtaining information about semantic memory structure.
The general development of this potential was beyond the scope of the
present thesis and a specific use of the grid technique was proposed.
In Chapter 5, grid data were used specifically to compare
the salience of self-generated distinctions with the three distinctions
discussed previously (C/NC, S/L and N/M). Degree of salience was

indicated by free recall performance in an incidental learning paradigm.

1l.2.e Imagery and the study of semantic memory structure

The thesis aims to investigate the organisation of the semantic
memory system in terms of its basic units. It adheres to a
conceptualisation of these units as conceptual elements of meaning.
The association of images with these unitary concepts will now
be considered. This attention to the operation of imagery in
connection with semantic memory is important because the outcome of
the studies of semantic memory structure reported in the thesis may
have been affected by the subjects' use of imagery.

It has been suggested by Bower (1971) and Paivio (1971) that

semantic memory involves two parallel systems, one based on language,
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the other on visual imagery. Similarly Collins and Quillian

(1972) point out that the components of semantic memory need not
comprise only verbal concepts. They state (p. 315): 'Concepts are
built up out of sensori-motor experience as well as language use,
and there is every evidence that people utilize imagery extensively.'

Paivio (1971) proposes a theoretical approach to meaning in
which mental images and words are regardeci as the major psychological
reactions to objects and verbal stimuli. Concrete terms such as
HOUSE readily evoke both images and words as associative reactions,
whereas abstract words such as TRUTH more readily arouse only verbal
associations. He proposes that to the extent that imaginal processes
are coordinated with abstractness-concreteness, a scaling of words
on that dimension would define their capacity to evoke images.
Studies by Frincke (1968) and Paivio (1968) in which subjects rated
a set of nouns on a number of variables such as familiarity,
emotionality, generality-specificity and an imagery index showed that
this index was the best predictor of verbal learning scores. It has
also been shown that instructions to use visual imagery greatly
facilitate learning (Bower, 1971).

The research in this area is not sufficiently developed to allow
confident assessments to be made of the levels of imagery associated
with the three semantic distinctions for which the proposed ordering
was to be tested. Neither were precise measures possible of the differences
in imagery among the concrete nouns used as stimuli. However the
imagery value of the abstract N/M distinction might be expected to be
lower than that of the C/NC and S/L distinctions. Of these, the
purely perceptual characteristics of the S/L distinction indicate that

its imagery value would be high. If certain of the words used as
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stimulus materials evoked strong images this might lead to the

S/L distinction being responded to as most salient for those words.
Thus the operation of imagery might tend to confound the emergence
of the proposed ordering of the distinctions, which was of a decrease
in salience from the C/NC distinction through the S/L to the N/M
distinction, If imagery was important, the effective ordering might

become S/L, C/NC, N/M.

1.2.f Summary of approach to semantic memory structure

The term semantic feature was defined as the basic element
of meaning in the semantic memory system and distinguished from an
atkribute in that it represents only one very specific type of
attribute. The evolution of the proposition that meaning can be
analysed into conceptual elements was then considered.

The point was made that much of the empirical data on semantic
memoxry structure is amenable to interpretation in terms of words
or semantic features as the basic structural units. However a more
detailed assessment of the relative interpretive power of the two
approaches suggested that that of the semantic feature approach was
greater. The value of conceptualising the hasic structure of semantic
memory in terms of semantic features in the thesis was therefore
supported.

One difficulty of the semantic feature approach is the lack of
a comprehensive list of semantic features and of any simple procedure
for discovering them. Two attempts by Miller (1967, 1969, 1972) to
isolate the basic semantic elements were presented and the potential
use of repertory grid technique as a third method of isolation was

proposed.
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Individual differences in semantic memory structure were then
considered, as it was possible that the results of the experiments to
be reported in Chapter 2 might be interpreted in part by the operation
of significant subject effects. A method of assessing the importance
of this factor was proposed and Experiment 7 reported in Chapter 5
was carried out for this purpose.

Finally the operation of imagery in semantic memory tasks
was discussed as this was another possible confounding factor in
the experimental studies reported in Chapter 2. It was concluded
that for stimulus words of high imagery value, the S/L rather than
the C/NC distinction might be most salient, a result counter to the
theoretical predictions, but unfortunately current research on
imagery was not sufficiently advanced to offer a simple control for

this factor.

1.3 The Organisation of Non-Hierarchical Semantic Distinctions

in Memory

l.3.a Introduction

The attempt to specify the organisation of a small part of the
internal lexicon, for which no a priori hierarchy was apparent, was
a major aobjective of the thesis.

A more specific account of the theoretical background to the
experiments to be reported on the organisation of non-hierarchical
semantic information will now be given.

The elemental components studied were expressed as bipolar semantic
distinctions such as 'male-female' and 'concrete-abstract'. The
semantic contrast between two semantic features was used rather than

the single features because this facilitated the selection of stimulus
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words which could be analysed into mutually exclusive, but inter-
connected categories.
Using the semantic distinctions C/NC, S/L and N/M eight

categories could thus be formed:

P v
B i oy AN

C NC

1.3.b The theoretical background

The hierarchical structure of the internal lexicon has been
emphasised by both linguists and psychologists. Miller (1969a)
has described how the features of words can often be cast into a
hierarchical or nest-like relation. Class inclusion relations
can be represented by tree-diagrams with the words at branch level
and increasingly generic class labels or features at successively
higher nodes of branch intersection. If two words share a given
feature in a nest, they necessarily share all higher-order features
within that nest.

However, the hierarchical relationship is not the only type of
relationship that binds words. Miller has made the point that the
nature of the structural organisation of semantic features may also
be linear or paradigmatic. The distinction between hierarchical and
paradigmatical organisation is that in paradigmatic memory-structures
every entry has a value on each dimension or feature, while taxonomic
hierarchies have no consistent set of features for each entry. As
Fillenbaum has said (1971, p. 291): '... if one asks about the nature
of the structural organisation of semantic features in a particular

case, whether it is linear, hierarchic, paradigmatic or whatever, one



raises some major and essentially unsolved conceptual problems and
also measurements problems with regard to the sorts of techniques
that might be used to analyse findings and to evaluate the adequacy
of various structural models.'

In view of the variety of types of organisation that may exist,
it seems limited to theorise about semantic memory on the basis of
results of studies that have emphasised hierarchies such as that of
Collins and Quillian (1972). Linguists such as Chomsky (1965)
have often pointed out that many classificatory dimensions do not
yield hierarchies unless we are prepared to impose an arbitrary
ordering upon them. The experiments reported in Chapter 2, therefore,
focus on some semantic distinctions for which there is no natural
a priori ordering, and attempt to elucidate their relationship to
each other.

One aspect of the deficiency in our knowledge of semantic memory
structure is that in the absence of a postulated hierarchy, statements
about the retrieval of semantic information become difficult. In
an attempt to elucidate the structural organisation of a small part
of the internal lexicon, that concerned with expressing the character-
istics of physical cbjects and substances, Johnson-Laird and
Shapiro (unpublished) proposed a possible ordering of three semantic
distinctions. The distinctions were that between those things which
man does or does not eat or drink, expressed as (Consumable as opposed
to Nonconsumable), that between those things which are solid and those
which are liquid, expressed as (Solid as opposed to Liquid) and that
between those things which occur naturally and those which require
the intervention of man in their production, expressed as (Natural as

opposed to Manmade). These distinctions are abbreviated to C/NC,
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S/L and N/M in the thesis. It should be noted that the fhree
distinctions are logically independent and that any physical
substance must be assignable to at least one category within each
bipolar distinction.

The ordering proposed for these distinctions was based on
supposed differences in the age at which they were first acquired.
The proposal hinged upon the tenet that survival needs would ensure
that the child would acquire first information that was of primary
relevance for survival. He would similarly be expected to
acquire semantic information of primary relevance to his ability
to cope with and adapt to his environment before he acquired
information of lesser relevance. It would also follow that information
of such primary importance, salience or utility would be readily
accessible within the semantic memory structure, while information
of secondary importance would be less readily accessible. Thus the
age of acquisition of a semantic distinction should correlate with
its speed of retrieval from semantic memory. Other variables which
might correlate with age of acquisition were rated salience of the
distinctions for sets of words and accuracy of assignation to
partially known words; semantic distinctions of greatest importance
for survival and environmental adaptation would be expected to be of
maximum salience and to be most well learnt. On the basis of such
considerations the ordering proposed by Johnson-Laird and Shapiro
for the three distinctions was C/NC, S/L and N/M, where the C/NC
distinction was thought to be that acquired first, and the N/M distinction
to be that acquired last. This ordering will be referred to in the
thesis as the age-of-acquisition index. The predictions which follow

from it are that the C/NC distinction would achieve a maximum in speed
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of retrieval, rated salience and accuracy of assignation and that
there would be a trend of decreasing speed, salience and accuracy

of assignation from it, through the S/L distinction to a minimum

for the N/M distinction. Experiments 1, 2 and 3, reported in Chapter 2
are tests of these predictions.

As it has formed the central pivot of the research reported in
the thesis, the bases for Johnson-Laird and Shapiro's proposed
ordering will now be considered in greater detail. Support for the
correlation of age-of-acquisition with utility or salience was
provided by Brown's (1958) observation that vocabulary is acquired
according to its usefulness, The same principle should govern the
acquisition of the underlying semantic distinctions. Accordingly,
Johnson-Laird and Shapiro stipulated that the C/NC distinction should
be acquired before the other two distinctions because of its over-
riding importance for survival. Similarly, they proposed that the
ocbvious perceptual correlates of the S/L distinction should ensure
its acquisition before the more abstract M/M distinction.

Johnson~Laird and Shapiro suggested that this order was also
supported by Bruner and Olver's (1963) observation that children in
describing ways in which items are alike or different place emphasis
first upon their functional properties and then upon their perceptual
properties. A direct reference to Piaget's work on developmental stages
(e.g. Piaget, 1955), in which perceptual distinctions are shown to be
grasped earlier than abstract distinctions, would seem to provide strong
support at least for the ordering of the (Solid-Liquid) and the (Natural-

Manmade) distinctions. Also Piagetian theory lends support to the
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principle of utility; concepts being learnt in order to enhance the
child's ability to understand and manipulate his environment.
Similarly Bruner et al. (1968) maintain that the child understands
the world first through its actions (enactive representation), then
through imagery (iconic representation) and finally through language
(symbolic representation). Once again, the ordering of the last two
distinctions seems valid, but that of the (Consumable-Nonconsumable)
and the (Solid-Liquid) distinctions unclear. Both seem to be open
to both enactive and iconic representation.

The derivation of the notion of ordering by utility, from Brown
(1958) , is also questionable. Brown (p. 20) states: 'The categorisation
that is most useful for very young children may change as they grow
older.' If this is also the case for the underlying semantic
features, then the maximally useful features of a word may change
with age. Should this be the case, then predictions of order
effects based on age of acquisition in experiments using adult
subjects would seem somewhat weak.

However, a recent experiment by Carroll and White (1973)
provides confirmation of the predictions of retrieval latency based
on age of acquisition. In a picture-naming task, using adult
subjects, these researchers found that objects whose names were
learned early in life were named faster. Age-of-word variables were
shown to contain the significant information necessary to predict
latency, the pattem of results not being affected when both word frequency and
word length variables were eliminated. This finding suggests that
memory trace strength is a function of age-of-acquisition.

Certainly, it seems that age of acquisition should be viewed as a more

relevant variable in psycholinguistic studies than it has in the past.
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In the light of this finding, Johnson-Laird and Shapiro's prediction
of order effects due to the age of acquisition of particular semantic
distinctions seems more viable.

Experiments 1, 2 and 3 reported in Chapter 2 were therefore
carried out to test this prediction. Experiment 1 tested whether
the age-of-acquisition index predicted accuracy of assignation of
the three distinctions for partially known words. As adult subjects
were used, this entailed the assumption that in learning the meanings
of words in adulthood, the same order of priority (based on importance
for survival and environmental adaptation) of semantic distinction
assignation would apply as in childhood. Experiment 2 tested whether
the index would predict sorting times for common concrete nouns
according to the three distinctions. If retrieval speed were greatest
for the C/NC distinction then the latency of responses for this
distinction should be at a minimum and would increase through to a
maximum for the N/M distinction. Experiment 3 tested whether the
index would predict salience ratings for the distinctions for a
set of common concrete nouns. The prediction was that there would
be a trend of decreasing salience from a maximum for the C/NC

distinction through to a minimum for the N/M distinction.

1.3.c Summary of approach to the organisation of non-hierarchical

semantic distinctions

The central objective of the thesis is to investigate the organ-
isation of semantic features for which no a priori hierarchy is
apparent. Most semantic memory research has focused on hierarchical
semantic organisation and it seemed valuable to attempt to elucidate

the interrelationship of classificatory dimensions that can not be cast
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in hierarchies on an a priori basis.

A proposed ordering for the three semantic distinctions C/NC,
S/L and N/M was considered. If empirical support for this ordering
were provided, then the reasoning on which the proposal was based
could be used to specify the organisation of further parts of the
internal lexicon.

The theoretical and empirical bases of the proposal were
discussed. The central tenet was that semantic distinctions were
acquired according to their importance. Thus the distinctions acquired
first in childhood should have priority in the semantic memory
structure over those acquired later in life. When applied to the
three distinctions in question the ordering C/NC, S/L to N/M in terms
of decreasing importance was generated (Johnson-Laird and Shapiro,
unpub) . However the theoretical support for this ordering of
specifically the C/NC and the S/L distinctions was thought to be weak.

Three experiments in which this ordering was tested are reported
in Chapter 2 and further consideration is given in the Chapter
to the validity of the proposed ordering. The remainder of the thesis
focuses on the implications of the results of those experiments which
did not wholly support the age-of-acquisition index. 1In particular,
the importance of individual differences in semantic memory

organisation is explored.

1.4 Semantic Memory: Functional Aspects

l.4.a Introduction

Chapter 4 in the thesis reports two verbal learning studies
which were conducted as tests of the validity of information about

semantic memory structure provided by repertory grid technique.
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There is a great deal of evidence to suggest that the operation

of semantic memory in verbal learning tasks strongly facilitates
performance. Therefore prior knowledge of what the relevant semantic
memory organisation was for a set of to-be-remembered (TBR) material
(provided by grid technique) should allow the experimenter to facilitate
or inhibit the subjects' learning performance accordingly. This

would only be possible if the .information about semantic memory
organisation provided by repertory grid technigue were valid.

In order to support this use of the verbal learning tasks some
of the empirical evidence for the importance of semantic memory in
these tasks will be presented. First, however, the distinction
proposed by Tulving (1972) between semantic and episodic memory will
be outlined, as it is most relevant to the exact role which semantic

memory plays in verbal learning tasks.

1.4.b Episodic versvs semantic memory

In his definition of semantic memoxy Kintsch (1972) proposes
that it is an organised internal lexicon which can serve as a basis
for processing information in a variety of memory tasks, including
free recall. Tulving (1972) suggests that although they do not
explicitly state it, Collins and Quillian in their work on semantic
memoxry (Collins and Quillian, 1972) would want their 'language user'
to be able to remember lists of unrelated words. This :inclusion
in definitions of sementic memory of specifications for its role in
verbal learning tasks raises the question of exactly what is stored
in a subject's memory during a typical verbal learning task. What
happens when a subj:ct encounters a familiar item e.g. the word

CAT, while studying a list of TBR words? It might be supposed that the



47

item CAT is entered in the subject's memory store when he sees it
on the list. But it is not necessary for the subject to *'learn’
the word CAT. The item is already stored in the person's semantic
memory .

What the subject is learning in the verbal learning situation
is a description of an autobiographical event. At the most elemental
level the subject might store such a description as 'The word CAT
occurred in that context that I will call List-1." He thus links
together two. known concepts in semantic memory, CAT and the
'List-1' context.

The recording of such facts by the establishment of new linkages
between known concepts in semantic memory is what Tulving (1972)
refers to as ‘episodic memory'. Episodic memory receives and stores
information about temporally dated episodes or events and the temporal-
spatial relations among these events. The act of retrieval of
information from the episodic memory store changes the contents of
the store. The system is thus quite susceptible to transformation
and loss of information. While the form in which the perceptual
input is registered in episodic memory may be influenced by information
in semantic memory, a phenomenon referred to as encoding, it is
possible for the episodic system to operate relatively independently
of the semantic system.

It should therefore be clear that while all laboratory verbal
learning tasks involve episodic memory, they need not involve semantic
memory. Semantic memory is only involved when the TBR material
is subject to semantic encoding or organisation. A more detailed
account of the role of semantic memory in verbal learning tasks is

given in the next section, Section 1l.4.c.
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l.4.c Semantic memory in verbal learning tasks

Chapter 4 in the thesis reports the results of two verbal
learning studies which were conducted on the assumption that the
subjects could enhance their performance by the use of semantic memory.
The two paradigms used were those of free recall learning and the
paired-associate learning. In the following discussion of the role
of semantic memory in verbal learning tasks, most of the research
reported involves the free recall learning paradigm.

In free recall learning the subject is presented with a list
of words to learn and is told to recall the items in the order in
which he thinks of them. Interestingly, certain regularities appear
in the order in which the items are recalled. For example, there
is a tendency for items which are somehow related to one another to
be recalled together even though these items were not contiguous
during presentation (Shuell, 1969). This discrepancy between the
order in which the items were presented and the order in which
they were recalled is presumed to represent a tendency on the
part of the subject to organise his recall on the basis of pre-
experimental associations or conceptual relations. The associations
and conceptual relations in terms of which the subject organises
his recall are drawn from the semantic memory store. The tendency
for related items to be recalled together is termed clustering
(Bousfield, 1953). The tendency for subjects to recall groups
of seemingly unrelated words in the same order consistently, despite
the fact that the order of presentation changes on each trial, is
termed 'subjective organisation' and was first observed by Tulving
(1962) .

The rationale for the use of the verbal learning experiments
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in Chapter 4 of the thesis was therefore as follows: if the
information about semantic memory structure provided by the repertory
grids were valid and information drawn frcm the semantic memory
store is used to organise recall in verbal learning tasks, then
organisation of the TBR material according to the grid information
should lead to better recall than random organisation of the TBR
material. Specifically, it was thought that if the TBR material
consisted of words which the grids had shown to be semantically
highly related then recall should be better than for words which the
grids had shown to be of low semantic similarity.

Further support for the role of semantic memory in verbal
learning tasks will now be presented, and some theoretical inter-
pretations discussed. Lines of support for the importance of
semantic memory in verbal learning tasks derive from two main
sources: studies of organisation of the TBR material and studies
of release from proactive inhibition (Wickens, 1970). These two
lines of support will now be discussed under separate headings.

Organisation

Evidence for the use of hierarchical semantic structure to
aid recall is provided by Bower et al (1969). To one group of subjects
they presented a hierarchically organised set of nested categories
on a sheet of paper, so that the spatial display reflected the
structure implicit in the set of words. To a control group they
presented the same words in the same tree-like formations, but in
this case the words were scrambled so that the spatial display daid
not conform to the class inclusion relations that existed among
the words. Recall was two to three times better for the structured

than the scrambled material.
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Studies which have attempted to quantify the effect of
organisation on amount recalled for uncategorised stimulus lists,
have been confounded by the lack of a method of assessing degree
of organisation independent of amount recalled. The measures of
organisation which are in use, such as the SO (subjective
organisation: Tulving, 1962) and ITR (inter-trial repetition: e.qg.
Fagan, 1968) measures for the recall of unrelated stimulus lists,
are inadequate in that they are measures of output consistency.
Postman (1971) maintains that organisation in the sense of the
establishment of systematic inter-item dependencies will in many
cases not be reflected in a high degree of output consistency. As
a network of multiple inter-item relationships develops, the
number of equivalent 'pathways' leading from one response to
another increases. Since the SO and ITR measures do not reflect
multiple associations, or the occurrence of units larger than
two words, they are cbviously inadequate. The clustering measure
(Bousfield & Bousfield, 1966) cannot be substituted in such cases
because it is only suitable for the recall of categorised material.

However, methods of assessing the amount of organisation
independent of the amount recalled have been provided by Mandler
(1967) and Seibel (1967). These methods also permit the measurement
of larger size units than mere pairwise contingencies. The basic
technigque is to allow the subject to sort the TBR material into
meaningful groups prior to learning and then to use these groupings
as measures of the degree of organisation that the subject has
imposed on the material. Output order can be examined to check how
closely it reflects the initial groupings. Using this technique,

Mandler (1967) showed that subjects who were only given sorting
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instructions remembered as many words as subjects who were

also told to memorise the words. In a study in which subjects were
told to sort into a specific number of categories he found a positive
correlation between amount recalled and the number of categories used
by the subject in the intial sort. Unfortunately list length was
held constant while the number of categories was varied, so number
of categories was confounded by number of words per category, since
the number of words per category would decrease as the number of
categories increased. Seibel (1967) found that subjects whose free
recall reflected their initial groupings of the TBR material were

the ones who learned fastest. The results of Mandler's and Seibel's
studies therefore support the view that organisation enhances recall.

A final source of support for the importance of organisation in
recall comes from Tulving's study of transfer effects,
(Tulving, 1966).

To assess the functional significance of the subjective
organisation achieved during free recall learning, Tulving (196¢€)
used a test of the transfer between successive free recall tasks.

In a free recall exp~~iment, requiring the learning of 18 words,
half the subjects had previously learned 9 of the 18, while the
other subjects had learned a different 9 word list. Although the
subjects who had previously leaynad half the words showed initially
higher performance on the 18-word list, their subsequent learning was
much poorer than the other group. Tulving predicted this negative
transfer effect, hypothesising that the operation of the subjective
units formed during the learning of the original 9-word list would
continue to be used, although they might not be suitable for encoding

the extra 9 words. The control group, on the other hand, would be
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forced to create a new set of subjective units, based on the entire
set of 18 words.

Because this counter-intuitive theoretical prediction was supported
by the experimental result, part-whole transfer effects are of
considerable importance in supporting the hypothesis that organisation
is important for recall. More specifically, they also suggest that
there is an optimum organisation for a list of items which will serve
to maximise the subject's performance. However, the origin of the
interference in the persistent operation of inappropriate subjective
units remains to be conclusively demonstrated.

Also, a recent study by Hicks and Young (1972) has shown that
such proactive interference only occurs with lists of nouns, there
being no negative part-whole list transfer for adjectives, but
rather a positive transfer effect. Such findings do not support the
organisational hypothesis. They fit better the traditional theories
which emphasise response availability and contextual association.

These would predict positive transfer during whole-list learning

since half of the experimental items have already had their availability
increased and been conditioned to the experimental context. The

finding also suggests that different systems may operate in the storage
and retrieval of nouns and adjectives.

Although the evidence for the importance of organisation for recall
in verbal learning tasks is not totally unequivocal, the volume of
supporting etudies is sufficiently great for the conclusion that orqn.m‘uhow
important to be drawn with a fair degree of confidence.

In order for this conclusion to lend credence to the use of
verbal learning tasks in the thesis it must be shown that this

organisation does depend in large part on semantic memory. The inter-
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pretation of the role of organisation in free recall learning which
follows should make its reliance on semantic memory more apparent.

As an interpretation of the phenomena of clustering and subjective
organsation in free recall learning, Tulving (1962) introduced the
ideas of recoding and chunking used by Miller (1956) in his analysis
of immediate memory span. Miller pointed out that the capacity
of immediate memory depended on the number of 'chunks' of information
that it contained rather than on the amount of information per chunk.
Tulving postulated that the organisation of the TBR material in
free recall learning was a form of 'chunking', i.e. the recoding of
the information into another form that was easier to remember, either
because the message was physically shorter, (reduction coding) or
because additional retrieval cues had been encoded, (elaboration coding).

Information in the semantic memory system plays a role in the
organisation of verbal material into higher-order units, i.e. chunks,
but the extent of its involvement depends on the basis of the organ-
isation. For example, the three TBR items HAT, CAT and MAT may be
organised into 'chunke' in terms of either their pronunciation or
similarity of letter sequences. While in both cases the rules for
organisation may originate in semantic memory, organisation of the
three terms does not depend on the semantic relatedness of the words.
On the other hand, if the three words were CAT, LION and TIGER,
the encoding of each in terms of ite semantic referent would provide
the basis for their organisation into a higher order unit.

If the information about semantic memory structure provided by
the repertory grids were valid, it should be possible to present
subjects with, as TBR words, the words used as elements on the grid,

selecting those which were shown to be highly semantically related.
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This semantic similarity could be used by the subjects as the

basis for forming higher-order units. If recall were better for such
words than for words which were shown to be less semantically related
then this would provide important support for the validity of the

grid data as representing basic aspects of semantic memory organisation.

There is evidence that semantic encoding is the most efficient
form of coding under most circumstances, and therefore subjects might
be expected to select this form rather than any other which might be
available, such as acoustic encoding. For example, Dale and
McGlaughlin, (1970) , conducted a free recall learning experiment in
which lists of names were learnt. If each name was presented with
a semantically appropriate occupation, e.g. Mr Law, the policeman,
the number of names recalled was increased, although the labels
used were not present at recall. That this form of elaboration cording
depended on the semantic component was shown by the fact that no
facilitation occurred when phonemically similar town names, e.g.

Mr. Worth from Perth, were used.

Important evidence for the superiority of semantic coding in
verbal learning tasks is also provided by the work of Wickens (1970,
1972) using 'the release from PI' technique. A brief account of his
research will now be given.

The release from PI studies

As mentioned in Section 1l.2.a Wickens is a proponent of the
attribute theory of word storage. He argues (Wickens, 1970, p.l) that
'when a person hears or sees a word, the process of perceiving this
word consists of encoding it within a number of different aspects,
attributes, or conceptual psychological dimensions.' He uses the

release from PI phenomenon as a technique whereby the attributes of
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memory may be identified and evaluated. The technique evolved from
studies of proactive interference in short-term memory tasks (e.g.
Keppel and Underwood, 1962). Wickens et al. (1963) showed that
proactive inhibition was specific to the class of material being
presented. For example, if proactive interference was built up by
presenting a series of three digit numbers then presentation of a
consonant trigram would result in a release from the inhibition,
i.e. the recall of the trigram would be better than that for the
Pret:eeding three digit numbers. Wickens (1970) maintains that a
change in the stimulus set that leads to a release indicates that
this is a relevant dimension along which items are stored and retrieved
from memory. The relative amounts of release obtained across
different dimensions give an indication of their relative salience.
When studying the major encoding dimensions for verbal items Wickens
(1970) found a maximum amount of release tc be associated with a
variety of semantic characteristics of the stimulus items. Wickens
(1972) reports that the subject is particularly reactive to the
semantic attributes of words, mildly reactive to the mode of their
physical presentation and almost impervious to their syntactical
properties. He comments that the order of priorities with the super-
iority of semantic encoding seems to be a most adaptive one in a
highly verbal culture such as our own.

Thus in evaluating the relative effectiveness of different
attributes in enhancing retrieval of TBR information, Wickens has
shown the semantic dimension to be the most salient. Although the
experimental paradigm for the release from PI studies differs from
the free recall learning and paired-associate learning paradigms used

in Chapter 4, Wickens' results do suggest that the semantic dimensions
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(e.g. semantic similarity) in the TBR material should be responded

to by subjects in these tasks with similar priority.

1.4.4 Individual differences in semantic memory function

In Section 1.2.d the examination of individual differences in
semantic memory structure in the thesis was discussed. In fact
the existence of these differences in structure was inferred from an
investigation of individual differences in semantic memory function.

As was stated in Section 1.2.d, semantic distinctions of assured
subjective salience were cbtained for individual subjects by repertory
grid technique. These were then compared in salience with the three
distinctions for which a particular ordering in the semantic memory
structure based on judgements of their relative salience had been
proposed. If reliable differences in the salience of semantic
distinctions within individual's semantic memory structures were found,
then this would make the attempt to specify the ordering of such
distinctions across subjects, in terms of salience, considerably
more complex.

The method by which the self-generated semantic distinctions were
compared in salience with the three distinctions for which the
structure had been proposed was based on the assumption that the
differences in salience would be evidenced by differences in the
functioning of the self-generated and the experimenter-determined
distinctions. This possibility was tested in Experiment 7.

The particular mode of functioning which was studied was the use
of the distinctions in a semantic processing task. Specifically, an
incidental learning situation was arranged in which subjects processed

a set of words either in terms of three of their own distinctions or in
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terms of the other three distinctions. The processing involved
the subjects writing down for each wordwhich of the poles of the three
distinctions were true of that word.

Whether or not processing in terms of self-generated distinctions
was more effective was determined by the amount of free recall of
the words used as stimuli in the incidental learning session achieved
by subjects in a single trial free recall session which immediately
succeeded the incidental learning session.

The rationale for the use of amount recalled as an external
criterion of salience derived from what is termed the 'levels of
processing' approach to memory research (Craik and Lockhart, 1972).
The basic tenet of this approach is that the persistence of the
memory trace of a stimulus is a function of the 'depth' to which the
stimulus is processes or analysed. The extra salience of the self-
generated distinctions was presumed to involve a greater depth
of semantic processing. Thus the words so processed would be better
stored in memory and therefore better recalled.

The use of the term 'depth' in this sense derives from research
on perceptual processing. Theorists such as Selfridge and Neisser
(1960) , Triesman (1964) and Sutherland (1968) view perception as
involving the rapid analyais of stimuli at a number of levels or
stages. Preliminary stages are concerned with the analysis of
such physical and sensory characteristics as lines, angles, pitch
brightness, while later stages are concerned with matching the input
against stored abstractions from past learning e.g. pattern recognition
and the extraction of meaning. This hierarchy of processing stages
is often referred to as 'depth of processing' where greater depth

implies a greater degree of semantic or cognitive analysis. In Craik
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and Lockhart's view the memory trace is a result of this perceptual
analysis.

After a word is recognised it may trigger associations, images
or stories based on the subject's past experience of the word. It
thus undergoes further processing by enrichment and elaboration leading
to the formation of a more elaborate, longer lasting and stronger
memory trace. The prediction on which Experiment 7 was based was that
when subjects processed words in terms of self-generated semantic
distinctions the words would be processed to a deeper level than
when the three other semantic distinctions were used and would there-
fore be better remembered. The additional salience of the self-
generated distinctions was thought to bring about the greater
depth of processing.

Experiment 7 supported the predictions based on the 'levels
of processing' approach. Processing in temrms of self-generated
distinctions resulted in reliably better recall scores. Thus by
examining the functioning of self-generated semantic distinctions
in terms of the amount of recall they promoted after an incidental
learning task, the possibility of the existence of individual

differences in semantic memory structure was investigated.

l.4.e Summary of approach to semantic memory function

The role of semantic memory is important in three types of
learning experiment in the thesis: in the paired-associate learning
experiment, Experiment 5, the free recall learning experiment,
Experiment 6, and the incidental learning experiment, Experiment 7.
The present section considered semantic memory function in these tasks.

The distinction between episodic and semantic memory (Tulving,
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1972) was raised, and the point made that in tasks such as free recall
and paired-associate learning it was possible for semantic memory to
play a minimal role, serving to do no more than allow the subject to
recognise as familiar words used as stimuli. It was possible for
episodic memory to bring about recall with no greater reliance on
semantic memory than this.

However, consideration of the role of organisation in memory
i.e. that the subject may transform the TBR material into a form that
is easier to remember by either reduction or elaboration coding,
indicated that organisation in terms of semantic characteristics
was an effective form of coding.

The work of Wickens (1970, 1972) on the encoding characteristics
of verbal items was quoted as further evidence of the importance of
their semantic characteristics in recall tasks. Thus the expectation
that subjects would make use of semantic organisation present in the
TBR material to aid recall was found to be justified by the available
empirical data.

Finally the function of semantic memory in incidental learning
was considered. Using this paradigm it is possible to determine to
which characteristics of the stimulus material the subject attends
by the particular experimental instructions. Thus the question of
whether or not the subject would use semantic memory did not arise,
the use of semantic memory being ensured by instructions to process
the stimulus words in terms of particular semantic distinctions. What
was in question in the consideration of the role of semantic memory
in the incidental learning situation, was not whether the assumption
that it would be involved was valid, but rather, whether the

experimental task would reflect differences in the salience of the
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semantic distinctions used to process the stimulus words. The
framework on which differences were predicted in the amount of
incidental learning (as indicated by amount recalled in a subsequent
single trial free recall experiment) resulting from processing

words in terms of semantic distinctions of differing degrees of
salience was the 'levels of processing' framework of Craik and
Lockhart (1972). According to this framework memory trace persistence
is viewed as a function of depth of processing. Processing to a
greater depth in terms of more salient semantic distinctions would
therefore be expected to result in better subsequent recall. This

prediction was tested in Experiment 7 reported in Chapter 5.

1.5 1Introduction to the Experimental Chapters

The study of the organisation of non-hierarchical semantic
information was developed in three steps in the following chapters.
These were:

(1) The testing of a proposed ordering for the three semantic
distinctions C/NC, S/L and N/M, based on differences in salience.
Experiments 1, 2 and 3 reported in Chapter 2 were carried out to
test this ordering. Experiment 1 tested whether the ordering
predicted accuracy of assignation of the distinctions to partially
known words. Experiment 2 tested whether it predicted retrieval
speed when a set of common concrete nouns were sorted according to
the three distinctions. Experiment 3 tested whether it predicted
calience ratings for the distinctions for a set of common concrete
nouns. The failure of these experiments to fully support the
proposed ordering was discussed and the possibility raised that one

reason for the lack of support might be the operation of confounding
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individual differences in the salience of the three distinctions.

(2) The development of Repertory Grid Technique as a method of
cbtaining self-generated semantic distinctions from individual
subjects which would be of assured salience. The main cbijective
here was to provide evidence of the validity of the semantic distinctions
generated by grid technique as basic conceptual meaning distinctions
and therefore comparable with the C/NC, S/L and N/M distinctions.
Consideration was also given to the introduction of grid technique
as a general tool for studying semantic memory organisation. Experi-
ment 4 reported in Chapter 3 was an exploratory study of the use

of grid technique in the field of semantic memory research.
Experiments 5 and 6, reported in Chapter 4, were verbal learning
studies, the first of which provided strong evidence of the validity
of the grid as a means of tapping basic semantic memory structure.
(3) The testing of the relative salience of the self-generated

and the C/NC, S/L and N/M distinctions. Experiment 7, reported in
Chapter 5, compared the salience of self-generated with the experi-
menter-determined distinctions in terms of the amount of recall they
promoted after an incidental learning task. The results indicated
that self-generated distinctions were more salient, but the definite
conclusion that this was due to individual differences in salience
was not possible. A further study to clarify whether the result
was due to individual differences in salience or due to the phrasing
of the self-generated distinctions causing them to be generally more

salient was proposed.
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Chapter 2

Semantic Memory Organisation and the Age-

of-Acquisition Index

2.1 Introduction

The overall aim of the experiments reported in this chapter
was to test the proposed ordering for the three semantic distinctions,
!Consumable/Nonconsumable' (C/NC), 'Solid/Liquid' (S/L) and 'Natural/
Manmade* (N/M , The ordering was based on the age at which the
distinctions were first acquired, as it was postulated that
distinctions of maximum salience would be acquired earliest and that
the semantic memory structure would be such as to give them maximum
ease of access. The proposed ordering in terms of age of acquisition
was C/NC, S/L to N/M, where the C/NC distinction was assumed to be
acquired first and the N/M distinction last. This ordering was termed
the age-of-acquisition index. Section 1.3 in the Introduction
presents a full account of the theoretical background to the proposed
ordering and of its implications for semantic memory structure.

Experiment 1 in the present chapter studied the accuracy of
assignation of the three distinctions to low frequency words. The
prediction was that if the most salient distinctions were acquired
first, then for a partially known word the age-of-acquisition index
should predict which distinctions could be supplied most accurately.

Experiment 2 tested whether the index would predict sorting
times for a set of common concrete nouns according to the three
distinctions. If ease of access was greater to distinctions acquired
earlier in life then sorting times for these distinctions should be
shorter.

Experiment 3 tested whether the index would predict salience
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ratings for the distinctions for a set of common concrete nouns.

Rated salience should decrease with the index, from a maximum for

the C/NC distinction to a minimum for the N/M distinction.

2.2 Experiment 1

The assignation of three semantic distinctions to low

frequency words

Johnson-Laird (1973) reported a study in which subjects
categorised 48 rare words in terms of the three semantic
distinctions, C/NC, S/L and N/M. It was found that errors increased
in the direction predicted by the age-of-acquisition index. However,
as Johnson-Laird (1973, p. 4) pointed out; the trend was: ' . . to
some extent misleading. Many of the words were completely familiar
to our subjects, while others of them were sufficiently unfamiliar
for subjects only to be able to guess at their meaning.'

The most interesting case to study would seem to be that in
which the meaning of a word is partially known to the subject. If
the distinctions which the subject could supply for the word were
those acquired first according to the age-of-acquisition index, then
important support for the validity of the index wouldbe obtained.

The present experiment was therefore conducted with the aim of
testing the prediction that for words whose meaning is only partially
known, subjects should be able to supply semantic distinctions
acquired earlier in life (according to the age of acquisition index)
more accurately than those acquired later in life. Specifically, the
prediction was that the C/NC distinction should be supplied most
accurately, the S/L distinction moderately accurately and the N/M

distinction least accurately.
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TABLE 2.1: Experiment 1

The 40 low frequency words, broken down into categories according

to the three dimensions

Natural

oL AT /\l

C ‘
shallot syenite beestings latex succotash sampan julep cresol
quince loess nectar bile cruller baldric negus lye
filbert astrakhan seltzer lymph bannock culverin posset listerine
cantaloup opiment vichy rheum chowder =zither hooch calcimine

pistachio kieselguhr albumen attar comfit tabard caudle formalin
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METHOD

The subjects were presented with 40 low frequency concrete
nouns and were required to give two indications of how well they
knew the words (1) by rating each word in terms of an A, B, C scale
according to the scheme:

A: You know what the word means, could define it and could use it
in the correct way.

B: The word is familiar but you are not sure of its meaning.

C: You have never heard of the word and have no idea what it means.

and (2) by writing a brief definition of each word. The subjects

then differentiated between the words in terms of the three semantic

distinctions C/NC, S/L and N/M, by writing beside each word the

appropriate poles of the distinctions. The words could all be

described by one of the poles of each of the dimensions. No time

limit was set for the task.

Subjects

The subjects were 20 undergraduate student volunteers at the City
University. They were tested in two group sessions.

Materials and Procedure

The 40 concrete nouns were selected from the Thorndike-Lorge
(1944) word count. They were chosen from the list of words occurring
at least once per 4,000,000 words but not so often as once per
1,000,000 words. They divided evenly into the eight categories
formed by the interaction of the three semantic markers. To
balance the categories it was necessary to include a few words whose
frequency could not be checked in the Thorndike-Lorge. The words
are shown in Table 2.1

Two sets of answer bocklets were made up, in each of which the 40
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words were presented, 8 words to a page.Twﬂ di fferent random orderings
of the words on each page were used and the ordering of the 5 pages in
each booklet was also done on a random basis. Beside each word in the
first set of booklets the letters A, B and C were printed. The front
page of these bocklets explained the use of the A,B,C rating scheme

and instructed the subject to circle for each word which letter was
appropriate. For each word a brief definition was also to be written
in the space next to it. If the subject did not know the word, he was
instructed to make a guess at its meaning and write that down.

The front page of the second set of booklets instructed the subject
to write down next to each word whether the substance or object to
which it referred was Consumable or Nonconsumable, Solid or Liquid
and Natural or Manmade. Definitions of the three distinctions were
given. The sequence of these three distinctions was presented in
three different random orders in the instructions. Subjects were
instructed to use guesses when they did not know.

The subjects were told that the experiment concerned the
meaning of words, but was not a test of ability, the words having
been selected intentionally to be unfamiliar to the subjects. The
subjects were tested as a group, the second set of booklets not being
distributed until the first had been completed, so that the distinctions
written on the second set would not bias the writing of definitions
in the first set.

The subjects' definitions were jointly scored by a panel of

three judges as either correct, partially correct, or wrong.
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TABLE 2.2: Experiment 1

68

The percentage of words for which the semantic distinctions

were assigned correctly expressed in terms of whether the words

received an A, B or C rating

A (N = 237)
C/NC S/L N/M
91.9 91.6 90.6

B (N = 172)
C/NC S/L N/M
68.9 65.1 66.9

TABLE 2.3: Experiment 1

Cc (N = 391)
C/NC S/L
52.2 56.0

The percentage of words for which the semantic distinctions

were assigned correctly expressed in terms of whether the

definitions given for the words were Correct, & Correct or Wrong

CORRECT (N = 213)

c/NC S/L N/M

96.2 96.7 94.5

4 CORRECT (N = 102)

c/NC S/L N/M

87.3 73.5 67.6

WRONG (N = 485)

C/NC S/L

51.3 51.8

N/M

50.4

N/M

51.5
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RESULTS

Two methods of assessing the subjects' familiarity with the words
were used: the A,B,C familiarity rating and the accuracy of the subjects'
definitions. The data for each of these methods is presented separately.
Table 2.2 shows a breakdown of the data in terms of the A,B,C rating,
giving for each distinction, the percentage of words for which the
distinction was assigned correctly. Table 2.3 shows a breakdown of the
data in terms of correct, partially correct and wrong definitions,
giving for each distinction the percentage of words for which it was
assigned correctly.

As an inspection of the tables shows, the percentage of words which
received an A rating or which were defined correctly and for which the
semantic distinctions were correctly assigned was very high, approaching
a ceiling effect of 100% correct. This was to be expected; for well
known words all the distinctions should be able to be assigned
correctly. The percentage of words which received a C rating or which were
incorrectly defined and for which the semantic distinctions were
correctly assigned was low, very near chance level. This was also to
be expected; for unfamiliar words the distinctions would not be
able to be assigned with greater than chance correctness. Page's
L trend tests wilha the four categories, A, C, Correct and Wrong, showed
that in no case did a trend approach significance.

As argued in the introduction to the experiment, the significant
group of words to examine for the presence of the predicted trend was
the group whose meaning was only partially known. For these words,
if the age-of-acquisition index were valid, a trend of decreasing
accuracy in distinction assignation in the direction C/NC, S/L and

to N/M was predicted. Table 2.2 shows that when the data for partially
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known words were analysed in terms of the subjects' familiarity ratings
(category B), the accuracy of distinction assignation did not follow
the predicted trend. A Page's L trend test on this data was nonsig-
nificant. However, when the data for partially known words were
analysed in terms of the subjects' definitions (Table 2.3) the accuracy
of distinction assignation did follow the predicted trend. A Page's

L trend test on the data for the '% correct' words showed that the

trend was reliable, L (3,20) = 258%, p < 0.01l.

DISCUSSION

A reliable trend of decreasing accuracy in distinction assignation
in the direction C/NC, S/L to N/M was found for words whose definition
was % correct. This trend was predicted by the age-of-acquisition index
and therefore provided qoeol empirical support for the index.

The predicted trend effect was not found for partially known
words as indicated by the subjects' ratings of familiarity. The
disparity between the two measures of word familiarity, i.e. the
familiarity ratings and the subjects' definitions, might have been
caused by the fact that the A,B, C rating scheme relied on
'feelings of knowing' (Hart, 1967) , while the definition method required
cbjective proof of knowledge. Confusion of a word with another that
loocked or sounded the same might have given rise to a 'feeling of
knowing', when in fact the words was unknown. The subjects' definitions
provide examples of such confusion e.g. mistaking cantaloup for
cantilever. Such confusions would explain the greater number of words
classed as A and B in comparison with the number of words for which a
correct or partially correct definition was given (see Tables 2.2 and

2.3). In view of this possibility the definition data would seem to
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provide the more accurate means of assessing word knowledge.
Although the differences in accuracy of distinction assignation
did not support the predictions of the age-of-acquisition index
for partially known words as specified by the familiarity ratings,
the possibility of inaccuracies in the use of the rating method
indicated that this negative result should not be given too much
weight. As the subjects' definitions seemed to be the more reliable
measure of word familiarity, the positive results of the analysis of
accuracy of assignation in terms of this measure were upheld.
Experiment 1 had thus provided some empirical support for the
validity of the age-of-acquisition index. It had been shown that
the index could predict the ordering of the three semantic distinctions
in terms of their accuracy of assignation to partially known words.
In order to obtain further support for the index the testing
of its predictive power for the ordering of the three distinctions in
terms of a behavioural measure other than accuracy of assignation was
proposed. Accordingly, Experiment 2 tested whether the index could
predict sorting times for a set of words according to the three
distinctions. If the assumptions on which the index was based were
valid, then the organisation of the distinctions in the internal
lexicon should be such as to give greater ease of access to the more
important distinctions. Thus retrieval speed in a sorting task
was predicted to decrease in the direction C/NC, S/L to N/M,
from a maximum for the most important distinction. Experiment 2 was

carried out to test this prediction.
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2.3 Experiment 2

Differences in retrieval time for three semantic distinctions

in a sorting experiment

Experiment 1 provided some evidence of differences in accuracy
of assignation of the three semantic distinctions C/NC, S/L and N/M
which were predicted by the age-of-acquisition index. The next
test of the index was to find out whether it predicted the speed
with which the semantic distinctions were retrieved for common
words.

In a preliminary test of whether the index predicted the speed
with which such semantic information was retrieved, Johnson-Laird
and Shapiro (wp«k.) examined sorting times for 24 concrete nouns.
When subjects were asked to sort the words on each of the three
distinctions, their sorting times showed a reliable trend in the
required direction.

The present experiment was designed to replicate Johnson-Laird
and Shapiro's results using a different set of words. Jochnson-Laird
and Shapiro's study had used nouns of both low and high frequency
(in order to test an additional hypothesis). In the present
experiment this source of variability was excluded, and only high
frequency nouns were used.

The prediction was that sorting times would be fastest for the
C/NC distinction, of an intermediate speed for the S/L distinction

and slowest for the N/M distinction.
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TABLE 2.4: Experiment 2

The 16 concrete nouns categorised according to the

3 semantic distinctions

or LA
| v

carrot  fur water sweat pill lorry soup shampoo

\/\ R
R

almond granite milk brine Dbiscuit jacket sherry Dbleach
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METHOD
Design

The subjects sorted the same set of words according to the two
poles of each of the three semantic distinctions. Since the same
set of words was used for each sorting, any reliable difference in
sorting time can be attributed to the relative difficulty of
retrieving the various elements of meaning, rather than to the time
taken either to recognise the words, or to make the appropriate physical
movements.

Each of the 3 sorting tasks was performed twice, and the order in
which the six sorts was executed was randomised both within and
between subjects.

Materials

The set of words to be sorted consisted of 16 common concrete
nouns, which broke down evenly into the eight categories formed by
the interaction of the three logically independent distinctions.

The words are shown in Table 2.4.

The words were typed on 5" by 3" library cards. They were
sorted into 8" by 6" boxes. For each sort the fronts of the boxes were
clearly labelled with the appropriate distinctions.

Subjects

The subjects were 18 undergraduate volunteers at the City
University who were paid for their services.

Procedure

The subjects were tested individually. They were told that
the experiment concerned the meaning of words, and that they would
be required to sort a set of words a number of times into 2 distinct

categories. This was to be done as quickly and accurately as possible.
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The sorting task was not a test of their ability, but was intended
to discover if different people categorised words in the same way.
They were told that they would be timed and that they should sort
the words as quickly as possible without making any mistakes. If
they did place a card in the wrong box, they should not pause to
correct this. The first sort was always the practice condition in
which the subject sorted the words into those which denoted a
substance which he 'liked' and those which he 'disliked’. During
this sort the subject was instructed to indicate if any of the words
were unfamiliar. In fact none of them were found to be unfamiliar.
After the practice condition, the subject performed the
experimental sortings. For each of the experimental sortings
the nature of the categories was explained to the subject and the
two appropriately labelled boxes placed in front of him. The left-
right positioning of the boxes for the two distinctions poles was
randomised across subjects. The pack of cards to be sorted was placed
face down in front of the subject. He was given time to orient
himself to the new distinction. Then at a signal from the
experimenter, he turned over the pack of cards and began sorting.
The time in which he completed the sort was recorded using a stop-

watch. The cards were thoroughly shuffled between trials.

RESULTS
As each subject sorted the words twice according to each
distinction, the mean sorting time for the two sorts for each
distinction was taken. The mean overall time in sec s taken to sort
according to the three distinctions is shown in Table 2.5.

Table 2.5 shows that the sorting times for the three distinctions



TABLE 2.5: Experiment 2

The mean sorting time in seconds for the three

distinctions (N = 18)

C/NC s/L N/M
Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation

16.30 3.60 15.77 3.65 19.58 3.94

76
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did not increase in the direction predicted by the age-of-acquisition
index, i.e. from a minimum for the C/NC, through the S/L to a
maximum for the N/M distinction. 1In this case the S/L distinction
would be placed first in the ordering, as it had the shortest sorting
time.

An analysis of variance on the individual mean sorting times
(Table Al) showed that the difference in sorting times between the
distinction was significant F(2,34) = 21.72, p <0.001. However
unplanned comparisons using the Scheffé test showed that the diff-
erence in sorting time between the C/NC and the S/L distinctions was
not significant, although the difference between each of these
distinctions and the N/M distinction was significant, the F ratios
being respectively F (1,34) = 24.41, p<0.001 and F (1,34) = 36.92
P <0.001. On the basis of this analysis therefore, the ordering
of the distinctions would be C/NC and S/L first (having roughly
equal sorting times) and N/M last (haviﬁg a reliably longer sorting
time) .

It was noted that the analysis of variance (Table Al) also showed
a significant subject effect F (17,34) = 10.88, p<0.00l. The
possible W\ask;'n_? of the results due to this effect is considered
in the Discussion to the experiment.

The number of sorting errors, i.e. sorts in which a word was
placed in the box of the wrong distinction pole, were also recorded
for each distinction. BAs Experiment 1 had shown that accuracy of
distinction assignation decreased according to the age-of-acquisition
index, it was thought that sorting errors might increase with the I
index, i.e. from a minimum for the C/NC through the S/L to a maximum

otal
for the N/M distinction. Table 2.6 shows the&mmber of sorting errors



TABLE 2,6: Experiment 2

The number of sorting errors for each distinction

C/NC S/L N/M

32 14 81

78
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for each distinction. The prediction of increasing sorting errors
according to the age-of-acquisition index was not confirmed, as the
least errors occurred for the S/L rather than the C/NC distinction.
The number of sorting errors was small, the total number of
sorts for each distinction being 576 (18 subjects sorting 16 words
twice for each distinction.) However, a Friedman two-way analysis
of variance by ranks showed that the difference in number of errors
between the distinctions was significant, xr2 (2) = 10.75, p< 0.0l.
A Wilcoxon matched-pairs signed-ranks test showed that for a two-tailed
test the difference in errors between the C/NC and the S/L distinction
was significant T (12) = 12, p €0.05, that between the C/NC and the
N/M distinction was significant T (13) = 10.5 p<0.02, and that
between the S/L and the N/M distinction was significant T (16) = 5,
p<0.0l. Thus in terms of number of errors there was a reliable
ordering in the direction of increasing errors from the S/L through
the C/NC to a maximum in the N/M distinction and the prediction of
increasing errors in the direction of the age-of-acquisition index, i.e.
c/NC, S/L to N/M, was not supported.
A representative proportion of the subjects commented that it
was easiest to sort according to the S/L distinction because there
was only a unitary feature to consider i.e. the physical fact of
whether a substance was solid or liquid. In the same way, the C/NC
distinction was more difficult because certain complex features
were involved. For example, certain substances may be deemed non-
consumable by taboo rather than because they are physically harmful.
Likewise, certain substances though not habitually consumed, might be
difficult to categorise as totally nonconsumable. Many subjects

remarked on the greater difficulty of sorting according to the N/M
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distinction, pointing out that it not only involved a complex
decision but also an ambiguous one. Almonds became manmade when
they were sugar almonds, fur is now manufactured synthetically

and milk is manmade in one sense when human milk is considered.

DISCUSSION

With regard to sorting times, the results indicated that
there were consistencies in the speed with which subjects sorted
words according to the three semantic distinctions. The C/NC
and S/L distinctions elicited roughly equal sorting times while
the N/M distinction elicited significantly longer sorting times.

The reliably longer sorting time for the N/M distinction was predicted
by the age-of-acquisition index, but as no difference between the

S/L and C/NC distinctions emerged, the predictions based on the

index were not fully supported.

With regard to sorting errors, the results indicated that
the ordering of the distinctions should be S/L, C/NC, N/M in the
direction of increasing errors from a minimum for the S/L distinction.
The reliably greater number of errors for the N/M distinction was
predicted by the age-of-acquisition index but the ordering of the
S/L and C/NC distinctions in terms of number of errors was not. Thus
as with sorting times, the sorting error data provided only partial
support for the age-of-acquisition index.

In the assessment of the theoretical basis of the index, in
Section 1l.3.b, the point was made that the prediction that the
distinctions C/NC, S/L and N/M would be organised in the semantic
memory structure in such a way that ease of access to the C/NC and S/L

distinctions would be greater than to the N/M distinction concurred
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with Piaget's theory of cognitive development, but that predictions

of a difference in ease of access between the C/NC and S/L distinctions
were more difficult to justify theoretically. Both the C/NC and S/L
distinctions could be learnt during the sensori-motor period (0-2
years) , while the abstract N/M distinction would probably not be
learnt until the period of concrete operations ( 6-7 years).

Reference to Piagetian theory therefore suggested that the
age-of-acquisition index for the distinctions C/NC, S/L and N/M would
be better represented as C/NC — S/L <_N/M. Thus for example,
considering sorting times as correlated with ggje-of-acquisition, no
difference between the C/NC and S/L distinctions would be expected, but
both of these distinctions would be different from the N/M distinction.
Specifically, as ease of access was greater for the C/NC and S/L
distinctions, these would be expected to elicit reliably shorter
sorting times than the N/M distinction. A possible reason for the
failure of the experimental result with regard to sorting times to
fully support the age-of-acquisition index, might be the failure of the
distinctions used to adequately represent a developmental sequence.

The finding that the number of sorting errors was least for the
S/L distinction did not concur with either the predictions of the
age-of-acquisition index or predictions based on a consideration
of Piagetian theory. However, the subjects' introspective reports
indicated that of the three distinctions, this was the only one that
required a unitary simple decision. A decision about the physical
fact of liquidity or solidity might be less prone to error than
decisions for the other two distinctions. The subjects claimed
that the C/NC distinction was not a unitary or simple one and the

N/M distinction was felt to be similarly complex and ambiguous.
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Perhaps for the child a clear set of consumable and nonconsumable
substances exists, but as knowledge of theworld increases, the
distinction may become less precise. Similarly decisions about the
N/M distinction might involve a consideration of a number of pieces
of encyclopaedic knowledge. For example, when deciding whether to
classify 'fur' as natural or manmade it might be necessary to
weigh the abundance of synthetic fur fabrics against the fact of
fur being the natural outer covering of many animals. Thus the
greater error score for the C/NC and N/M distinctions might be due
to the complex decision required in their often ambiguous assignation.
That complex rather than unitary decisions might be involved was a
further indication of the possible unsuitability of the distinctions
chosen to adequately represent the age-of-acquisition index.
Johnson-Laird and Shapiro (unpub.) suggested another reason
which might explain the present experiment's failure to fully support
the age-of-acquisition index. They pointed out (p. 14) ‘'Whether
consistencies in retrieval times are truely independent of the
material used can only be settled by further research'. Reference
has already been made to Paivio's work on imagery (Section 1l.2.e).
It was suggested that one type of effect that would be dependent upon
the specific words used as sorting materials was differences in
imagery value. Paivio (1971) stressed that words vary in their
imagery value or 'concreteness'. If a word evoked a strong iconic
image, then its perceptual features might dominate and so the S/L
distinction would be retrieved faster than the other two distinctions.
Thus for such words, sorting times might be shortest for the S/L
distinction, even though the C/NC distinction was acquired first in

childhood. The low error score in the present experiment for the S/L
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distinction might be due to its clear imagery.

In order to assess the extent to which the experiment was
confounded by effects specific to particular words, the examination
of the response to the three distinctions for individual words
was proposed. Experiment 3 was conducted to investigate this poss-
ibility.

The significant subject effect shown by the analysis of variance
on the sorting times (Table Al) was noted. The possibility of
individual differences in the salience of the three distinctions
confounding the emergence of the overall trend was investigated in

Experiment 7.

2.4 Experiment 3

Differences in the salience of three semantic distinctions

for individual words

As pointed out in the Discussion section to Experiment 2,
Johnson-Laird and Shapiro (unpub.) were aware that the consistencies
in retrieval times which they observed for their three distinctions
might have been an artefact of the particular words used as stimuli.
This problem could only be darified by a study in which response times
to individual words were examined.

Consideration of specific word effects was also consonant with the
point of view expressed in Clark's important paper (Clark, 1973)
on the 'language-as-fixed-effect fallacy', in which he discusses the
common empirical error of treating the stimulus words as a fixed
rather than as a random effect. Researchers have often implicitly
assumed that the sample of words used is representative of the complete

population of words to which they wish to generalise. Rather than
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overgeneralising, without providing statistical evidence which permits
any generalisation beyond the specific materials, Clark in his section
titled 'The Method of Single Cases', (Clark, 1973, p. 354) stresses the
value of collecting and presenting data for each instance separately,
pointing out that each word can be interesting in its own right.
Experiment 3 was therefore designed to investigate specific
individual word effects. Basically, subjects were required to select,
for individual words, which of the three distinctions, C/N, S/L,
N/M was the most salient. The aim was to find out whether there
were specific word effects which might confound the emergence of an
overall age-of-acquisition trend. For example, reference to
Paivio's work on imagery (Paivio, 1971) suggested that if a particular
word evoked a strong iconic image , its perceptual (S/L) features
might dominate, leading to a trend of decreasing salience from S/L
through C/NC to N/M. The age-of-acquisition index would, of course,
predict a trend of decreasing salience from C/NC through S/L to N/M

for an individual word.

METHOD

Design

Subjects were presented with the same eight words three times. On
each occasion the word was tagged with a different combination of two
of the three relevant semantic distinctions. The subjects were required
to circle the distinction which seemed most important for that word. Thus
the word CARROT would appear wifh CONSUMABLE/SOLID, SOLID/NATURAL and
NATURAL/CONSUMABLE. The order of presentation of the words was random-
ised. The order of presentation of the three combinations of distinctions

was also randomised. The number of times a particular distinction was
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stated first in the combination, and the distinction with which it
was in combination when it was stated first, was balanced across
the three distinctions.
Materials

Eight words were used; this was thought to be a sufficient number
to show up any individual word effects. A greater number of stimulus
words might leadr;response saturation and fatigue. The words used were
a subset of those used in the previous experiment. They are shown
in Table 2.7. Only the appropriate poles rather than the complete
bipolar distinctions were presented for each word to make the subject's
choice of the most salient distinction easier. However, this revealed
an interesting lack of balance in the importance of the two poles within
each distinction.

24-page boocklets were compiled in which the eight words were
presented three times, one word per page. The words were typed in
upper case and, beside each, one of the three relevant combinations
of distinctions was typed in upper case. On the front of the' booklets
definitions of the three semantic distinections were printed.
Subjects

The subjects were 43 first year undergraduate students from the
City University.
Procedure

The subjects were tested in two group sessions. The experiment
tock 5-10 minutes to complete. The booklets were distributed. Subjects
were instructed to work quickly through the boocklet, circling for each
word which of the two distinctions written beside it seemed most
important for that word. A notice stressing that subjects should circle

which distinction 'STANDS OUT MOST' was written on the blackboard.



TABLE 2.7: Experiment 3

The eight stimulus words differentiated according to

B, ,_/\s
il o 5 SERTZAN

Carrot Granite Water Sweat Soup Shampoo Biscuit Jacket

the three semantic distinctions

N
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RESULTS

It was thought possible that a strong response bias towards
circling the first distinction in any combination might emerge,
but a count of the number of distinctions circled first and second
showed that this had not occurred. The distinctions were ranked in
order of salience for each word. If the subject was consistent in
his three choices of the most salient distinction in the combinations
of two for each word, then he produced a system of circling in which
one distinction was circled twice, one once and one not at all. For
example, if for the word CARROT, a subject circled C out of the C/S
combination, S out of the S/N combination and C out of the N/C
combination then he would have indicated that the order of salience
of the distinctions for that word was C > S > N. This ordering
was transformed into ranks by giving C rank 3, because it had been
circled twice (on both of the occasions on which it was presented)
S rank 2 because it had been circled on one of the two occasions
on which it had been presented and N rank 1 because it had been
circled on neither of the occasions on which it was presented. If
the subject was not consistent in his ordering of the three distinctions,
then this resulted in each distinction receiving the rank of 2, because
each would have been circled an equal number of times (i.e. once
each). However, this did not occur often, a maximum of 5 inconsistent
orderings being found for the word SWEAT. Table 2.8 shows the mean
rankings of the three distinctions for the eight words. As can be
seen from the column totals in this Table, when the rankings for each
distinction were summed across words, no trace of the predicted trend
was found. The total salience for each distinction was the same.

Thus the hypothesis that there would be a trend of decreasing salience
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from the C/NC distinction through the S/L distinction to a minimum
in the N/M distinction was not confirmed. The predictions based
on the age-of-acquisition index were not supported.

By contrast the prediction that there would be significant
specific word effects was strongly confirmed. Kendall coefficients
of concordance showed that the agreement among the aubjects on the
salience rankings was significant for each of the eight words. These
results are summarised in Table 2.9. As can be seen from the Table,
only the rank ordering for SOUP was in the direction predicted by the
age-of-acquisition index. It would seem that the importance of the
three semantic distinctions varied considerably from word to word.

It was possible, however, to draw out certain more general
characteristics of the ranking by considering the rankings assigned
to the two poles of each distinction separately. Table 2.10
shows the rank totals for the two poles of each distinction separately.
A marked lack of equivalence in salience between the two poles of
each distinction can be seen. The least salient of all the poles was
the NC pole. Thus it could be predicted that for words for which
this pole was appropriate, the poles of other two distinctions would
receive higher salience rankings. This was the case for GRANITE and
SWEAT, but not for SHAMPOO and JACKET. The S pole was also of low
salience, and this could have replaced the NC pole as the lowest rank
for JACKET. For SHAMPOO, the difference between the NC and the MM pole
was small, both receiving considerably lower rankings than the L pole.
In contrast to the NC pole, the C pole was of high salience. Thus for
three out of the four words for which this pole was appropriate, it

received the highest ranking.



TABLE 2.8: Experiment 3

The mean rankings of the three distinctions for the

eight words
Cc/NC S/L N/M
Carrot 3 1 2
Granite 1 3 2
Soup 3 2 1
Shampoo 2 3 1
Water 1 ., 2
Sweat 1 2 3
Jacket 2 1 3
Biscuit 3 i 2

Total 16 16 16



TABLE 2.9: Experiment 3

Kendall coefficient of concordance W, showing the degree

of agreement between the 43 subjects on the salience

rankings of the three distinctions for the eight words

K = 43, N = 3.

Word Ranking of Distinctions S W
3,08 g

Carrot c N S 1194 0.3154
Granite S N NC 784 0.2119
Soup (e L M 1959 0.5162
Shampoo L NC MM 446 0.1176
Water L N c 739 0.1947
Sweat N L NC 962 0.2536
Jacket MM NC S 2236 0.5893

Biscuit N MM S 1742 0.4593

0.01

0.01

0.0l

0.01



TABLE 2.10: Experiment 3
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The summed rankings of the salience of the three

distinctions for the eight words (N = 43)

Word Distinction Distinction Distinction
c ; NC s L N M
Carrot 103 58 97
Granite 58 113 87
Soup 109 100 49
| Shampoo 80 103 75
Water 59 110 89
Sweat 6l 95 102
Jacket 82 54 122
Biscuit 120 67 71
Total 391 281 292 408 375 317
gl
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DISCUSSION

It seemed that certain more general but complex effects due to
the interaction of the distinctions were present in the data. General
statements about the salience of particular poles of distinctions, when
in combination with particular other poles, might be proposed. There
was insufficient data to allow such proposals to be tested statistically,
but a further experiment in which more data about particular combinations
of distinction poles were collected would seem worthwhile.

Another point of interest in the data was that the high salience
of the L pole was open to explanation in temms of Paivio's work on
imagery, (Paivio, 1971). Paivio found that words which subjects rated
as of high image-evoking capacity were better recalled in free recall
learning tasks. In a similar way, the perceptual characteristics of
the L pole may have been more potent than the perceptual characteristics
of the S pole and thus contributed to its salience.

Finally, it should be said that although the presence of complex
interactions between the poles of the distinctions might explain the
seemingly individual and specific nature of the salience rankings for
each word, there nevertheless appeared to be certain words for which
certain of the poles were of particular salience. For example, from
Table 2.10,GRANITE would seem to be particularly S, WATER particularl-
L, Jacket particularly M and Biscuit particularly C. Elucidation of
any such specific word effects must await further research.

The findings of this Experiment offer a clear explanation for the
failure of Experiment 2 to obtain support for the age-of-acquisition
index. The emergence of differences in sorting times between the
three distinctions may have been confounded by both differences in salience

between the two poles of each distinction and by the effects on salience
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of the complex interactions due to the combination of words in certain
poles, quite apart from any differences in sorting time due to specific

word effects.

2.5 General Discussion

The overall aim of the experiments reported in this Chapter was
to test the age-of-acquisition index as a means of predicting accuracy
of assignation (Experiment 1), response latency (Experiment 2) and
salience (Experiment 3) for three semantic distinctions. If support
for the index was obtained, then it might be used to specify the
ordering of other semantic distinctions for which no natural a priori
hierarchy was apparent. This would form a useful contribution to research
attempting to map the structure of the internal lexicon. However,
the overall pattern of results did not provide strong support for
the index.

The index predicted that there would be a trend of increasing
latency and decreasing accuracy and salience from the C/NC distinction,
through the S/L distinction to the N/M distinction. For words whose
meaning was partially known, Experiment 1 provided evidence of a
reliable trend of decreasing accuracy in distinction assignation in
the predicted direction. This positive result was obtained when the
partially known words were selected with reference to the subjects'
definitions of the words, but not when they were selected with reference
to the subjects' familiarity ratings of the words. However the former
measure of familiarity seemed more accurate, the latter being open to
mistaken feelings of knowing consequent upon acoustic and visual
confusion. The support for the index provided by the analysis of the

data in terms of the subjects' definitions was therefore upheld.
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In Experiment 2, as the index predicted, the N/M distinction
produced a reliably longer latency, although no difference in sorting
times was found for the C/NC and S/L distinctions. The number of
sorting errors was at a maximum for the N/M distinction also, but
here the trend was from a minimum for the S/L distinction, the C/NC
distinction receiving reliably more deviant sorts than the S/L
distinction.

In Experiment 3 analysis of the subjects' salience ratings for
the three distinctions produced no trace of the age-of-acquisition
trend, but evidence of significant specific word effects, showing
reliable patterns of salience rankings for individual words, was
obtained.

Taken together, these results provided some support for the age-
of-acquisition index, but the owverall pattern did not allow the
validity of the index to be strongly confirmed.

A number of possible reasons for this lack of stronger support
for the index were proposed. It could be that predictions based on
age-of-acquisition variables did not maintain for adult asubjects:
the categorisation that was most useful for very young children might
change as they grow older. This point made by Brown (1958) was
discussed in Section 1.3.b in the Introduction. However, Carroll
and White (1973) found that age-of-acquisition was an important
determinant of naming latency in adults.

A second possibility was that the particular distinctions chosen
did not adequately represent the developmental sequence on which the
age~of-acquisition index was based. The choice of distinction was
questioned on two accounts: (i) it was difficult to distinguish on

theoretical grounds between the primacy of acquisition of the C/NC and
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S/L distinction (ii) several subjects stated that the assignation
of the C/NC and N/M distinctions required a complex decision rather
than a unitary simple one. As the distinctions were supposed to
represent basic elements of meaning, their assignation should by
definition require only a unitary decision. If a complex decision
were involved this suggested that subjects were considering complexes
of features when using the C/NC and N/M distinctions. In order to
test the index properly these distinctions should be replaced by ones
for which a unitary decision was possible. Unfortunately the lack
of a comprehensive list of semantic features makes replication with a
different set of distinctions difficult.

A third possibility was that the emergence of the predicted trend
was to some extent obscured by specific word effects. Experiment
3 confirmed this possibility and suggested the possibility of more
complex interactions between the three distinctions. For example, if
a substance were solid and consumable, then its consumable
properties would be most important, but if the substance were
liquid and consumable then the importance of these two properties
would be much more equal. Further research into the operation of
these complex interactions seemed worthwhile but was beyond the scope
of the present thesis.

Consideration of the significant subject effect produced by
the analysis of variance on the sorting data in Experiwent 2 suggested
yet a further source of variability. Individual differences in sorting
times might reflect differences in the subjective salience of
particular distinctions. Experiment 3 could be developed to test
this possibility, by requiring subjects to indicate the relative

salience of the three distinctions for a larger number of words. This
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was not done intially, because it was felt that the subjects’
sensitivity to differences in salience would rapidly become blunted
when applied to too many words; the saturation point would soon be
reached. Rather than attempting to modify Experiment 3 to enable the
importance of subjective salience to be assessed, a new experiment
was conceptualised in which subjects would supply their own
distinctions for words such as the stimulus words used in Experiments
l, 2 and 3. These subjective distinctions could then be compared
with he C/NC, S/L and N/M distinctions on some external criterion
associated with salience and differences in salience thus assessed.
Experiment 7, reported in Chapter 6, represents such an attempt to
assess the importance of the subjective element in determining the
salience of semantic distinctions.

The flinal explanation proposed for the lack of support for
the age-ofvacquisition index was that the phrasing of the distinctions
by Johnson-Laird might not concord with the subject's personal
expression of the distinction. For example, the term 'consumable’
might not be the one used to express whether or not a substance could
be eaten or drunk. If there were differences in expression, this
might have led to the need to reinterpret the distinction into
personalised categories, thus lengthening the response time. Differences
in the phrasing of particular distinctions were examined in Experiment
7, but further research is needed to fully assess the importance of
this factor.

Two major issues which arose from the consideration of the overall
results of Experiments 1, 2 and 3 were (i) the question of the importance
of individual differences in the salience of the distinctions and (ii)

the question of whether the phrasing of the distinctions concurred with
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the subjects' personal expressions of the distinctions; if it did not,
this constituted a further source of variance.

Access to semantic distinctions generated by the subjects for a
set of common concrete nouns such as that used in Experiments 2 and 3
was thought to be a useful preliminary step in answering these questions.
In order to cbtain subject-generated semantic distinctions the use
of Repertory Grid Technique was proposed. If it could be shown to
produce meaningful information absut the semantic memory structure
of individual subjects, through its elicitation of semantic
distinctions from individual subjects, then it would constitute a
most useful tool for semantic memory research. It would be of
specific use in allowing differences in the salience and phrasing

of individual subjects' semantic distinctions to be examined.

Chapter 3 reports an experiment (Experiment 4) in which the initial
use of Repertory Grid Technique in this field of semantic memory
research was investigated. Chapter 4 reports two experiments
(Experiments 5 and 6) which tested the validity of the information
about semantic memory organisation generated by the technique, and
from which the tentative conclusion was drawn that it did provide
information about basic and fundamental aspects of semantic memory
structure. Chapter 5 reports an experiment (Experiment 7) in which
individual subjects' semantic distinctions generated by grid
technique were compared in salience with the C/NC S/L and N/M
distinctions and in which the effects of differences in the phrasing
of the distinctions were also considered. Clarification of these two
issues was necessary for a more precise assessment of the validity of

the age-of-acquisition index.
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Chapter 3

Repertory Grid Technique and Individual Differences

in Semantic Memory Structure

3.1 Introduction

The experiments reported in Chapter 2 failed to provide conclusive
support for the proposal that three semantic distinctions might be
organised in semantic memory according to the age at which they were
first acquired. The proposal was based on the assumption that age
of acquisition was an indication of a distinction's salience, distinctions
of the greatest salience and utility being acquired first.

A suggested reason for the lack of support was that individual
differences in the salience of particular semantic distinctions might
have acted against the ordering predicted by the index. The
experiment reported in the present chapter was an exploratory
examination of individual semantic organisation, conducted in an
attempt to find out how important the subjective element is in
determining the salience of particular semantic distinctions. The first
step in answering this question was to devise a means of tapping
individual semantic memory organisation. To do this, Repertory Grid
Technique, drawn from the field of clinical psychology, was used. A
second aim of the present study was to provide a general test of the
use fulness of Grid Technique as a means of studying semantic memory
organisation. If it could be shown to generate information about basic
semantic memory structure, then it could be used to test theories
which specify the nature and organisation of particular semantic
features. In the next two sections, Repertory Grid Technique and the

theory on which it is based are described in more detail.
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3.2 Personal Construct Theory

Kelly (1955) proposed his theory of Personal Constructs to
account for the behaviour of patients whom he observed in the clinical
setting. The Repertory Grid Technique was used as a means of tapping
information about how the individual perceived and categorised his
experience, which he might otherwise find difficult to articulate, or
of which he might even be unaware. Kelly's basic postulate was that
each individual evolves for his convenience in understanding the world
an interlinked and more or less ccherent construct system. A construct
is a concept expressing the way in which some things are seen as alike
and yet different from others. It is a personal bipolar abstraction,
involving a particular basis for considering likenesses and differences,
used to structure some aspect of a person's world; it is a tool to
allow the discrimination and organisation of events.

According to Kelly, each person sees the world through his own
personal construct system. People differ from each other in their
construction of events because each of us lives in what is ultimately
a unique world, uniquely interpreted and experienced. Just as
constructs differ from person to person, so the way constructs are
interrelated differs from one individual to another. As the grid is
a means of studying individual construct systems, it cannot be used
for comparing one individual with another ywithout denying the
unique nature of each persons canstruction. However, its use in the study
of semantic memoxry structure should produce evidence of a fair degree of
commonality between subjects, in that they share a common language.

Kelly is not alone in his emphasis on the study of the individual
rather than the group. Dissatisfaction with the results obtained and

the generalisations that can be made about individuals from nomothetic
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methods has often been expressed. It has been demonstrated that only
rarely do 'average curves' have the same form as any of the 'individual'
curves from which they are derived. As Sidman (1952) and Bakan (1954)
have pointed out, one can seldom draw meaningful inferences about
individual processes from group statistics.

It is on grounds such as these that the differences between the
grid and the semantic differential technique (Osgood et al., 1957) can
be made clear. As these technigues are often perceived as similar,
it may be useful to outline the differences, as an explanation of why
one was used rather than the other. Both are concerned with the
interweaving of concepts and scales, to use the semantic differential
terminology, the approximately equivalent Kellian terms being
'elements' and 'constructs'. Both are measures of meaning. But the
basis of the semantic differential was a nomothetic summing of the
data from a large number of subjects, who rated a large number of
concepts in texrms of a large number of scales. Factor analysis of this
data revealed three frequently occurring dimensions: the evaluative,
activity and potency factors, and these were taken to be the basic
dimensions of a semantic space in terms of which an individual's concepts
about particular entities could be plotted. The problem is that these
three nomothetic dimensions of meaning are not identifiable when
analysed for one person instead of a group (Fransella, 1965).

Bannister and Fransella (1971) report a 'steady retreat' of
semantic differential users from the original stand on the three
'universal' dimensions. For example, Warr et al. (1969) now express
the belief that 'knowledge of only the average tells us nothing about
the dimensions which underlie judgements by a particular individual'.

Repertory grid technique, by contrast, is not based on nomothetic
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generalisations.
A further difference between the two techniques, and the reason
why grid technique was chosen in preference to the semantic differential
in the present study, is that the grid allows access to additional
information not cbtainable from normal use of the latter method. The
semantic differential is concerned with the placement of certain
concepts in relation to a number of experimenter-determined scales.
The grid method similarly allows the examination of elements in semantic
space, but here the dimensions (constructs) are subject-generated. It
is this generation of constructs which renders the technique so useful
to the present study. In the case of the semantic differential the
assumption is made that the subscales used to define the three
dimensions will adequately express some aspect of the outloock of each
new subject. It assumes generality of meaning in the words used to
label these scales. The grid involves no assumptions about generality
of meaning and subjects are encouraged to supply their own constructs.
As the intention of the present study was to tap subjective
aspects of meaning, this approach seemed to offer an empirical means
of obtaining such subjective information, which the semantic differential
technique patently did not. Kelly would agree with Osgood et al.
that we come to share certain meaning dimensions (constructs) because
we live in a similar culture, but the implications of these constructs

need not be identical because each individual's construct system is unique.

3.3 Repertory Grid Technique

The technique is an interviewing procedure which is defined in
its general structure but can be varied within wide limits. The term

'repertory' is used because it taps constructs from the repertoire of
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those which the subject uses to structure his world. The term 'grid'
applies because numerical record of the comparison of certain elements
in terms of certain constructs is made on a matrix of cells i.e. a grid.
The elements in question. are printed along the top of the grid and the
constructs as they are elicited are written down the side. Scores

for each element in terms of each construct are entered in the
appropriate cells in the matrix. Any entities or concepts may be used
as elements, from the names of close friends to the names of abstract
qualities like fear or jealousy.

The central aim of the interview is to reveal the individual's
particular construct patterning, rather than to relate this patterning
to some established normative data. Any number of elements, specially
chosen to reflect the particular concern of the interview, may be
compared in terms of any number of constructs. The constructs may be
supplied by the interviewer or elicited from the subject. The interviewer
may supply some constructs to examine a particular topic, but in this
case he cannot be sure that the construct is a meaningful one in the
subject's repertoire.

Constructs are elicited by presenting the subject with a list of
elements and asking him to select three and find some way in which two
of them resemble each other and are different from the third. If, for
example, the list of elements was composed of ten names of the subject's
acquaintances and the subject remarked that he found two of the
people interesting while the third was dull, then the construct
'interesting-dull' would be entered on the grid. The use of three
of the elements to generate a construct is termed the minimum
context form, as Kelly considered this to be the smallest number of

elements from which a generalisation could be made regarding similarity
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and relevant difference. The expression of the similarity between two
of the elements which is stated first is called the emergent pole of
the construct and the expression of the difference between these two
elements and the third is called the implicit pole.
When one construct has been elicited the subject is asked to
compare all the elements in terms of it and the numerical expression
of this comparison is recorded in the appropriate cells on the matrix.
The numerical terms in which the comparison is expressed are open to
choice. A basic assumption underlying the method is that the psycholog-
ical relationships between any two constructs for a given person are
reflected in the statistical association between them, when they are
used as judgemental categories. After having compared all the elements
in terms of the first construct, the subject selects another set of
three elements, including if he wishes some of those he has already
used, and generates another construct. The procedure is repeated
ideally until the subject's supply of relevant constructs is exhausted.
The elements may be compared in various ways. The simplest way
is the sort them into two classes, those characterised by the emergent
pole of the construct, and those not. This can be done by placing
a tick in the appropriate cell of the grid for all elements Ccharacterised
by the emergent pole, and leaving a blank for all elements characterised
by the implicit pole. This method is rather inaccurate in that it
does not distinguish between a cell being left blank because the
implicit pole of the c_:cnst:ruct is true of that element, because the
construct does not apply at all to that element, or because the element
falls half way between the two poles e.g. an element might be sorted
as 'of moderate illumination' on a construct such as 'light-daxk'. This

method also leaves open the possibility of deriving distorted
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estimates of construct relationships if the ticks and voids in the
matrix have a lopsided distribution. For example, if only one element
was sorted as characterised by the implicit pole of one construct, and
only one other element as characterised by the implicit pole of
another construct, then there would be a significant correlation
between these two constructs because of the unequal distribution of
ticks and voids in the matrix.

This difficulty can be overcome by asking subjects to rank the
elements, for example from 'most interesting' to 'most dull', or to
rate them, a 5~ or 7-point scale having been found to be appropriate
(Bannister and Mair, 1968). In this way the inapplicability of a
construct can be distinguished from the case where its implicit pole
applies. Also the subject is given the opportunity of expressing finer
distinctions between elements than is possible with an undifferentiated
tick or blank.

The completed grid shows an experimentally selected part of a
person's construct system, formed by the interaction of all the subject's
elements with all his constructs. Even a relatively simple grid provides
a large amount of material and reveals quite complicated interactions.
Many types of scores have been derived from grids as extensions of basic
matching or relationship measures. A full account of the variety of
analyses which can be carried out on grid data is given in Bannister
and Mair (1968). The methods of cluster analysis and factor analysis
were used by the present writer. These procedures are described in
the method sections of Experiments 4 and 7, respectively.

The technique is essentially descriptive and interpretation is made
subjectively by the interviewer. The question of validity, that is,

how meaningful or relevant is the information thus obtained, and the
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question of reliability, that is, would the technique generate the
same response on different occasions, are difficult ones. The recog-
nised methods which have been developed for assessing reliability

and validity are appropriate only for nomothetic tests and cannot be
transferred to individually constructed grids. In the present study,
empirical tests were made of whether the grids provided information
about the basic structure of semantic memory. The rationale for the
tests used is discussed in Section 1.4 of the Introduction. Spec-
ifically, tests were made of whether or not the grouping of words in
terms of similarities between them as expressed on the grids resulted
in better learmning of these words than for a set of words not grouped
in terms of similarity. This approach is based on the finding that
words which are related in meaning are easier to learn than words that
have no clear relationship to each other. BAn account of these empirical
tests of the validity of grid technique as used in Experiment 4 is

given in Chapter 4.

3.4 The Elicitation of Semantic Distinctions Using Repertory

Grid Technigue

An exploratory examination of individual semantic memory
organisation was conducted using repertory grid technique. The aim
was to test the usefulness of grid technique as a means of tapping
individual semantic memory organisation.

More specifically, the question was raised of whether the subjects
would find the grid a meaningful task when completed under psychological
laboratory conditions rather than in the clinical setting. The proposed
use of the technique differed from its traditional clinical use in two

ways: (i) common concrete nouns were to be used as elements rather than
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elements of particular personal relevance to the subject (ii) the

grid was to be administered in bocklet form, the subject working

through the booklet on his own, rather than the subject and experimenter
working together in a lengthy interviewing situation, in which the
interviewer elicited the constructs from the subject and supervised

his grid completion. As grids from a large number of subjects were
required the elimination of the time-consuming interviewing procedure
would be an advantage.

It was also necessary to show that the semantic distinctions produced
as constructs on the grids did represent basic dimensions of semantic
memory structure, as the C/NC, S/L and N/M distinctions were assumed
to do.

Only if the operational equivalence of constructs with self-
generated semantic distinctions were proven could they be used to test
the importance of the subjective element in determining the salience
of particular semantic distinctions. The experiments reported in Chapter
4 were concerned with this validation of the grid data.

The present experiment focused on whether or not the subjects
found grid completion in the novel experimental setting a meaningful
task and on whether inspection of the completed grids and of cluster
analysis of them appeared to have produced meaningful data.

A pilot experiment was first carried out to find out whether
the subjects could generate constructs for a set of nouns which had not
been chosen because of some particular personal relevance to the subject.
The 30 nouns used as elements were chosen randomly from Roget's
Thesaurus. Grids from ten subjects showed that subjects could fulful
the experimental requirements with such a set of elements, subjects

supplying from 17 to 24 constrgcts for the set of elements in question.
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This data was cluster analysed in three different ways. The method
of cluster analysis used and the construction of dendrograms is described
in the Results section of Experiment 4.

The three forms of cluster analysis carried out vere:

(1) Cluster analysis of the element x element similarity matrices for
each subject. This showed the clustering of similar elements in
terms of their ratings on the constructs.

(2) Cluster analysis of the construct x construct similarity matrices
for each subject. This showed the clustering of similar constructs
in terms of how they were used to rate the elements.

and

(3) Cluster analysis of the element x element similarity matrix summed
across subjects. This showed the overall pattern of element
clustering across subjects. Although Kelly's emphasis on the
uniqueness of the individual subjects' constructions was recognised,
this nomothetic analysis was based on the assumption that the
individual subjects' understanding of the nouns used as elements
would be sufficiently similar to render the cluster analysis
meaningful.

The dendrograms presented in Tables 3.1 and 3.2 show the pattern
of element and construct clustering produced by cluster analysis of
cne subject's data.l Only sections of the dendrograms are presented to
show the emergent pattemms of clustering more clearly. In the complete
dendrograms the important clusters of highly similar items show less
clearly because of additional links with less similar items.

Table 3.3 shows the complete dendrogram produced by cluster analysis

of the element x element similarity matrix summed across subjects.

1 The similarity coefficients shown in the fusion summaries of Tables
3.1 and 3.2 were not scaled to the range O.to 99, as were those used in
later analyses, because the initial computer program used did not
necessitate this.



TABLE 3.1: Experiment 4

A section of the dendrogram for subject yx showing the clustering for 17 of the 30 elements

6 5 4 3 2 1 o Fasion Svomipry.
ComposE. o & e Fiy 10 6.000
Barth . . . .10 | 3 22 5,000
Island LR o 20 24 4.000
Floorboard . . . 5§ 5 16 4.000
Passage . . . .l6 3 9 4,000
House e o * 9 2 3.000
Doll T ) J 25 . 28 3.000
Embryo SPRaE s R 3 2 3.000
Tissue A e . 8 6 2.000
Blology + . « «29 8 29 2.000
Cod S o 29 7 1.000
Dove Il A 7 19 1.000
Rhinoceros . . .27 3 27 1.000
Raffian . . . 20 20 27 0.000
Barber PSSO ¢ ] 3 20 0.000
Acid o RPE I 3 25 0.000
Tar ar a2 .

60T



TABLE 3.2: Experiment 4

A section of the dendrogram for subject ¥ showing the clustering for 10 of x's constructs

human - animal . .
moying = still . .

birth - death . .

7 5 2 3 2
.14
022 T
s e

manufactured - natural .16

domestic - not domestic.ll

place - thing . .
fierce - gentle .

exciting - dull .

.24

scientific-not scientific8

rotting - whole .

q

-

Fusion
22 9
: 2 KO
14 22
16 11
14 11

6 24
14 8

8 9
14 9

Summary

7.000
4.000
4.000
3.000
3.000
2.000
2.000
1.000

1.000

o1l



TABLE 3.3: Experiment 4

The complete dendrogram showing the clustering produced by analysis of the element x element
similarity matrix summed across subjects

Fusion Summary
100 S0 80 70 60 50 40

Monotony X 5 9 99.000
Doll 2 R 92.020
Floorboard 5 ] 2 10 91.0%0
House ) ' 4 "2y 87.020
Earth 10 4 18 84.020
Cloth 26. 11 20 81.020
Tissue 6 2 26 80.020
Passage 16 & ¥ by 75.020
Island 22 - 4 QY 75.020
Embryo 8_ 2 e 75.020
Tar 28 h 2 22 74.020
Dove 19 2 8 72.020
Biology 29 4 24 72.020
Compost 3 | 2 28 72.020
Envy 4 2 119 71.020
Scandal 21 | 2 29 71.0%0
Vanity 18 2 | 69.020
Grenade 11 . v 4 725 69.070
Ruf fian 20 ! 2" 4 68.0%0
Barber 24 2 12 67.000
Acid 25 - 2 27 66 . 000
Shirker 12 1 2 63.000
Rhinoceros 27 s S T | 63.000
Secret 14 125 62.000
Mortgage 35 1 7 60.000
Cod i —_— ol i 60.000
Sabbath 172 =3 1 30 53.000
Venture 30 g > 3 23 50.000
Address 23 1 13 48.000
Drawback 13

EET
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Inspection of the dendrogram presented in Table 3.1 shows certain
patterns of element grouping that could be interpreted in terms of
semantic distinctions such as 'animate - inanimate' and 'human -
animal'. The dendrogram, presented in Table 3.2, which shows the
construct clustering for the same subject shows that the "human -
animal' cluster was a central one because it had many links with the
other constructs. The constructs 'moving-still' and ‘birth-death' which
might be subsumed under 'animate-inanimate' formed a tight cluster,
indicating a high degree of similarity. The construct 'domestic-
not domestic' wouldseem to account for the clustering of the elements
FLOORBOARD PASSAGE HOUSE and DOLL shown in Table 3.1.

The pattern of element clustering for the summed similarity
data shown in Table 3.3 was more complex, but the semantic distinction
'Concrete-Abstract' might be proposed to distinguish between two of the
major clusters which were apparent.

Comparision of the element dendrogram for the individual subjects
such as that shown in Table 3.1, with that for the summed data for all
the subjects (Table 3.3) did reveal some commconality as was expected.
However, the extent of the difference of the individual subjects'
dendrograms from the mean dendrogram suggested that the investigation
of individual differences in semantic memory structure was worthwhile.

Individual subjects dendrograms differed considerably in the
patterns of clustering which they showed but the tighter clusters were
generally comprehensible in terms of basic semantic concepts such as
'Human-Animal'. It seemed that the individual differences in semantic
memory structure revealed by repertory grid technique might reside not
in the nature of the basic semantic elements, but rather in the way they

were organised.
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The use of repertory grid technique in the field of semantic
memory research therefore seemed to be practicable and to have
heuristic potential. A full scale experiment was planned to study
the dendrograms produced for a set of common concrete nouns used as
elements. These nouns were chosen from the lexical domain represented
by the semantic distinctions C/NC, S/L and N/M. It was hoped that their
use as elements would encourage the generation of constructs that
could then be compared in salience with the semantic distinctions
C/NC, S/L and N/M. Experiment 4 was carried out to investigate this

possibility.

3.5 Experiment 4

The generation of Constructs for a Set of Common Concrete Nouns

METHOD

Design

The subjects were required to complete repertory grids in booklet
form by supplying 20 constructs for a set of 40 nouns used as elements.
Each subject received a unique set of 40 common concrete nouns selected
randomly from the Toronto Word Pool (Murdock, 1968). The constructs
produced in the pilot experiment had varied in their range of applicability
to the elements in question. Some such as 'Moving-Still' had been of
wide applicability, while others such as 'Fierce-Gentle' had been of
more limited applicability. Because of this variability, all subjects
in the full scale experiment were required to produce 20 constructs.
This was thought to be a sufficient number to ensure that most of the
constructs of widest applicability would be included in the list. Also

as the TBR material in the verbal learning studies which were to be
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carried out to test the validity of the grid data was to be the elements
used on the grids, standardisation of the number of constructs
generated by each subject was necessary to control for study time.

A unigque set of words was used for each subject to prevent
individual word effects such as those found in Experiment 3 from
confounding the results of the proposed verbal learning studies.
However, this did preclude the construction of a dendrogram for
the element similarity data summed across subjects.

The subjects worked on their own to complete the grids, following
the procedure from an explanatory leaflet.

Subjects

The subjects were 16 undergraduate and postgraduate volunteers

from the City University.

Materials and Procedure

The booklets used for the grid completion had 20 pages. On each
page a rectangular box was printed into which the subject slotted a
detachable copy of his list of 40 elements. Beneath each element was
a small box in which the rating for that element was to be written. FEach
subject was supplied with an explanatory leaflet which gave examples
of how constructs were generated, how they were expressed in bipolar
terms and how the numerical comparisons of the 40 elements in terms
of the constructs were to be made and entered in the booklets. The
method of numerical comparison used was a 5-point rating scale:

42 41 O -1 -2, where a rating of +2 was used to indicate that the
emergent pole of the construct was strongly applicable to the element

in question, where +1 indicated moderate applicability and where O
indicated that the construct was inapplicable to that element. Similarly

the minus ratings indicated that the implicit pole of the construct was



115

either moderately or strongly applicable.

Constructs were generated by the subject selecting any 3 words
from the list of elements and finding an important way in which two
of them were similar in meaning and different from the third. Successive
sets of three words could include words used in previous sets. This
did allow study time for the words to vary somewhat, but if a particular
word evoked more than one construct, it seemed unnecessarily inhibiting
to prevent the subject from making use of it again. As all 40 words
were rated in terms of every construct the overall study times were
standardised.

On thinking of a construct, the subject wrote it in the space
provided on the lefthand side of a sheet in the boocklet. He then
placed the list of elements in position and rated all 40 elements in
terms of it using the 5-point scale. The rating for each element was

placed in the box immediately beneath it.

RESULTS

Cluster Analysis

Cluster analysis was used as the means of discovering the under-
lying semantic structure present in the large array of data provided
by the grids. Specifically, the grodping or clustering of the elements
in texrms of the similarity between them shown by their ratings on the
constructs was to be examined. Only element dendrograms were generated
because the TBR material in the verbal-learning studies was to be
organised according to the groupings of elements shown by these dendro-
grams. The number of elements was too great for the underlying
pattern of grouping to be evident from simple inspection of the completed

grids.
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The completed grids were 2nalysed individually for each subject.
The first stage of the analysis required the construction of an
element x element similarity matrix. This involved calculating a
gimilarity coefficient for each element pair. This was done by
adding together the score similarities for all the constructs. The
score similarity was defined as: score similarity = 4 - (score 1 -
score 2). The similarity of an element with itself was designated O.
The absolute value of the subtraction of score 1 from score 2,
regardless of sign, was used in the similarity equation. For example,
if 2 elements received, for 3 constructs, ratings such as:

ELEMENT 1: +2 +2 -1

ELEMENT 2: O -2 -1
then the similarity coefficient would equal
(4 ~ (42 =0)) + (&~ (#2 - (~2))) ¢+ (4 - (=1 = (~1)))
=(4-2) +(4-4) +(4-0)
=2+0 + 4
=6
The similarity coefficients for each element pair were entered in the
subject's similarity matrix. These were then scaled to the range O to
99, because the card output from the computer program which was to
be used was restricted to two digits, while yjtn the data used, the
similarity coefficients could be as large as 160. The scaling was done
by (1) finding the largest similarity coefficient (M) and (2)multiplying
all coefficients by 99/M.

Cluster analysis, when applied to such an array of similarity
measures, constructs a hierarchical system of clustering representations .,
ranging from one in which each of the elements is represented as a

separate cluster to one in which all of the elements are grouped
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together as a single cluster.

The technique used for estimating the relative similarity between
two clusters and thus fusing them into one at a particular similarity
coefficient was that of 'single linkage' or 'nearest neighbour'.
According to this method, the similarity between two clusters is
defined as the highest single similarity coefficient between two
individual items, one from each cluster. A full account of this
technique is given under the heading 'Minimum method' in Johnson (1967).
A computer program was used to execute the cluster analysis. This was the
Hierar hierarchical cluster analysis program, from a suite of
Fortran IV programs named Clustan and developed by Wishart (Wishart,
1969) .

The Hierar program constructed a hierarchical system of
clustering representations, ranging from one in which each of the 40
elements was represented as a separate cluster to one in which all
40 elements were grouped together as a single cluster. It thus had
to complete (N-1l) fusion steps (i.e. 39 steps where N = 40), linking
those two clusters which were most similar until all 40 elements were
grouped as a single cluster. It summarised the sequence in a
'dendrogram table' from which the associated tree diagram (dendrogram)
could be drawn by hand. Part of one subject's dendrogram is shown
in Table 3.4. The fusion summary on the right of the page indicates
the value of the similarity coefficient at which two particular clusters
fused. For each cluster the number of only one of the elements contained
in it (the elements having been numbered from 1 to 40) is printed.

Thus the line in the fusion summary which states '21 22 99.000'
indicates that the cluster represented by element number 21 was fused

with the cluster represented by element number 22 at a fusion point
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TABLE 3.4: Experiment 4

A section of a typical dendrogram showing the clustering for 20

of the subject's 40 elements

99 96 95 92 @7 mioe Pty
Picture 20 1 20 85.000
Stocking 27 1 27 85.000
Receipt 33 1 33 85.000
Crystal 3 1 3 83.000
BRullet 4 | 4 83.000
Teachexr 1Q ‘
Officer 16— 10 16 96.000
Sheriff < SRS l6é 32 99.000
Neighbour 21 10 21 96.000
Widow < AN « 94 22 99.000
Doctor 25 10 25 95.000
Robber 28 " 10 28 96.000
Beggar 36_.___J 28 36 95.000
Forehead 15 R 10 15 92.000
Genius 23 10. 23 87.000
Collar 8. 1 8 82.000
Angel 34 Y34 82.000
Moisture 38 . 1 38 81.000
Earth 26 1 26 80.000
Pexrfume 7 Lol 78.000

The 20 elements selected for display here were the 10 which clustered
most tightly in terms of semantic similarity and the 10 which clustered
least. The number written beside each element is simply the number by
which it was represented in the computer program. For clarity only

linkages for the 10 elements which clustered tightly are shown.
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where the shared similarity was equivalent to a similarity coefficient
of 99.000. In fact this is one of the tightest clusters shown, the

only other cluster sharing an equally large amount of semantic similarity
being that expressed by the fusion of elements 16 and 32.

For programming reasons the similarity coefficients had been scaled
to the range O to 99, the maximum similarity being denoted by 99. Thus
two clusters which met at coefficient '99.000' were the most closely
linked, i.e. the most similar, while the final cluster in which all
40 elements were combined as similar would form at one of the lowest

similarity coefficients.

DISCUSSION

Inspection of the individual subject's dendrograms, such as
that shown in Table 3.4 suggested that semantically meaningful clusters
of elements were being produced. Subjects varied considerably in the
pattern of element clustering they produced, but in all cases particular
groupings could be isolated which were open to interpretation in terms
of such general semantic distinctions as Human-Nonhuman and Natural-
Manmade .

Among the constructs themselves, a great range of distinctions were
expressed. Certain distinctions did seem to recur across subjects, but
even identical linguistic expression could not be assumed to indicate
that the underlying meaning was the same for different individuals.
However, as it had been the aim of the study to tap semantic information
of such a personalised nature, considerations as to the generality of
the findings were not at this stage necessary. Ultimately, of course,
it was hoped to prove that the subjective element in semantic memory

did affect the outcome of nomothetic studies of semantic processing such
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as those reported in Chapter 2.

Before this could be done, however, it was necessary to find
out how permanent and basic was the semantic information which grid
technique generated. If the constructs which the subjects supplied were
merely superficial transient semantic distinctions created specifically
to fulfil the demands of the particular experimental task, then their
use in subsequent tasks would not be justified. Alternatively, if it
could be shown that the semantic organisation evidenced by the grids
could form the basis on which predictions about the operation of
semantic memory in other experimental tasks could be made, then assump-
tions about its relatively permanent and fundamental nature would be
more justified. Individual semantic distinctions generated by grid
technique could then be used in an experiment in which the importance
of the subjective element in semantic processing was to be assessed.

This validation of the information provided by the grids was also
necessary if the use of grid technique as an heuristic tool for testing

theories of semantic organisation was to be evaluated.

3.6 General Discussion

The povel use of repertory grid technique in the laboratory
rather than the clinical setting generated useful data. Although
subjects had been required to supply constructs for common concrete
nouns rather than for elements of high personal relevance, as is usual
in the clinical studies, cluster analysis of the groupings of the nouns
in terms of these constructs had produced seemingly meaningful

dendrograms.

Subjects did vary in the pattern of element clustering they produced

but in all cases particular groupings could be isolated which were open to
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interpretation in temms of such general semantic distinctions as
'Human-Nonhuman'and 'Natural-Manmade'. These groupings were similar
to those produced by Miller's sorting technique. Miller (1967) claimed
that clusters which could be characterised by features such as 'Object-
Nonobject', 'Living-Nonliving' and 'Human-Nonhuman' arpeared to emerge
from an intuitive analysis of his data. The use of Repertory Grid
Technique to study semantic memory structure should lead to clusters
corresponding to the same basic features being produced as with other
techniques such as Miller's if (1) those features are basic and (2)
the grid is an adequate tool for tapping semantic memory structure.
If the latter point were proven then groupings of words provided by
the technique could make possible the reaching of empirical
judgements between rival theories of semantic memory structure, which
stipulate how words should be related, by showing which theory best
fits the empirical facts. The technique would thus permit a
semantic analysis of a set of words, similar to that cbtained by
Millex's sorting technigque, but which had the added advantage of
allowing for the expression of finer shades of meaning and of subjects
supplying their own labels (constructs) for the meaning dimensions
they used.

In order to better assess the value of the semantic information
generated by grid technique, tests of its predictive power for the

outcome of other
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tasks involving semantic processing were proposed. More specifically,
it was reasoned that if semantic links within a set of words enhance
their memorability compared to a set of less related words, then it
should be possible to test the grids' validity by selecting sets of
semantically related and unrelated words according to the dendrograms
for each subject and examining learning performance with these two
sets of stimulus material. If learning performance was better with
sets which the grids had specified as semantically related then
important validation for the grid data would have been obtained.

In Chapter 4 two verbal learning studies are reported in which

the validity of the grid data was tested by this method.
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Chapter 4

Semantic Memory in Verbal Learning Tasks

4.1 Introduction

A major question regarding the elicitation of constructs using
repertory grid technique was whether they were semantic distinctions
drawn from the subject's basic semantic memory structure or were they
merely task-specific transient semantic distinctions? If the former,
then it should be possible to test their salience for the individual
in various tasks involving the operation of semantic memory. If the
latter, then their usefulness was limited to the task for which they
were generated. The relationship between semantic memory organisation
and memory performance was discussed in Section 1.4 of the Introduction.
The experiments reported in the present Chapter were carried out to test
whether or not the organisation of the words according to the constructs
generated for them on the grids would predict memory performance when
learning these words. Specifically, the question asked was whether or
not words grouped as semantically similar according to the constructs
would be easier to learn than words which the grids indicated to be
less similar in meaning. The basic tenet here of course was that
words which were related in meaning were easier to learn than unrelated
words. If the semantic information provided by the grids could predict
memory performance in this way, then support would be given to the
possibility that the grids were tapping basic enduring semantic memory
organisation.

Much of the research on organisation in memory has used the free
recall learning paradigm as it allows the subjects more scope for

imposing their own organisational structure than do most laboratory
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memory tasks. However, even within the constraints of traditional
verbal leaming tasks such as paired-associate leamning, the use of
perceived semantic links between stimulus words is easily demonstrated.
Subjects clearly employ retrieval rules which include such information
as the type of material presented and any systematic features which
may be used to aid performance. Subjects very rarely make totally
inappropriate intrusions (e.g. digits are rarely supplied in
experiments using letter sequences) which implies that the subject
has perceived such characteristics of the input material and organised
his memory accordingly. When material is designed to encourage such
retrieval rules (e.g. by making each response rhyme with ‘its
respective stimulus, Bower (1970)) recall is enhanced.

Accordingly, in the present chapter, two episodic memory
experiments are reported. Experiment S was a paired-associate learning
situvation which compared learning performance for each subject for
word pairs shown to be highly linked in terxms of similarity of meaning
by repertory grid technique with word pairs which were randomly
linked. Experiment 6 was a free recall learning situation which compared
learning performance for each subject for a set of words which
repertory grid technique had shown to be highly semantically related
with a set of words which the grid had shown to be of low
semantic similarity. If subjects learnt more easily word pairs or
sets of words which were of high semantic similarity then this would
indicate that the grids were tapping meaningful aspects of

semantic memory organisation. The
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constructs could then be used as self-generated semantic distinctions

to test the importance of the subjective element in determining the

salience of particular semantic distinctions.

4.2 Experiment 5

Paired-Associate Iearning of semantically Similar Versus

Unrelated "ord Pairs

The validity of the information about semantic memory organisation
provided by repertory grid technique was tested using the paired-
associate learning paradigm. This paradigm involved the presentation
of stimulus items in pairs. The learning was tested by presenting
the first member of each pair, to which the subject was to respond
with the second. The stimulus lists were presented with the pairs
in different random orders by means of a rotating memory drum.

The specific aim of the experiment was to test the hypothesis
that a set of word pairs in which each of the two words in a pair
were closely linked in meaning by the grid would be learnt more quickly
than a set of word pairs in which the pairs were composed of
minimally linked words according to the grid. The number of pairs
correct over 10 trials for two such sets of word pairs was therefore

determined.

Design
The subjects completed an experimental session in which two

lEsts of 10 word pairs were learnt. For each subject two unique
lists of word pairs were drawn up by reference to the individual
subjects' repertory grids. One list was composed of pairs shown to
be similar in meaning by the grid . The other list was composed of

random word pairs. Five different orders of each list were prepared.
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The order of presentation of the r¢lafesdl  and random pair lists
was determined by an ABBA design. Half the subjects began with the
redafedl 1ist and half with the random list.

Materials

The word x word similarity matrix drawn up from the raw grid
data prior to cluster analysis provided a simple means of selecting
the ten most similar word pairs out of the total of 40 words used as
elements on the grid, The similarity matrix was constructed by adding,
for each word pair, the number of times that the two words received
the same rating on a particular construct. The ten most similar pairs
were those which had the highest score. These formed what were termed
the High list. The Low list was formed by randomly combining the
remaining 20 words into ten pairs. A High and a Low list was selected
individually for each subject. A standard memory drum was used to
present the lists of pairs.
Subjects

The subjects were the 16 undergraduate and postgraduate members
of The City University who had completed the repertory grids in
Experiment 4.
Procedure

The subjects were tested individually. The time lapse between
grid completion and the paired-associate learning task was about four
weeks. This length of time was thought to be sufficient for the actual
grid completion to have been forgotten. Therefore if the grid data
did predict the paired-associate learning performance this must be because
it had reflected permanent semantic memory organisation.

The nature of the experiment was explained to the subject and he

performed two practice trials in which the stimuli were lists of letter-
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digit pairs. The experimental trials were then conducted. The
pairs were presented at a 1 sec rate using the memory drum. The
first item of the pair appeared first on its own for 1 sec and the
complete pair was presented for a further second. The subject was
required to respond with the second item during the period in which
the first item was displayed alone. At the end of each list an
arrow appeared. This signalled to the subject that he should commence
the distractor task. This was a shadowing task in which the subject
had to repeat digits which a recorded voice recited at a 2 per second
rate. The distractor task was neeessary to prevent rehearsal of
the last presented word pair while the experimenter changed the list.
A record was kept of the number of pairs correct over ten trials

for both the Low and the High lists.

RESULTS

The data of principal interest concerned the subjects' learning
performance with the High and Low lists of word pairs, the prediction
being that learning performance should be better with the High list.
Figure 4.1 shows the learning curves for the two sets of material,
the data from the 16 subjects having been pooled. Learning performance
for the High list was clearly superior to that for the Low list. The
recall scores are detailed in Table A.2 in the Appendix. An analysis
of variance on the number of pairs correct per trial yielded a reliable
difference between conditions, F (1,15) = 12.57, p < .0l. As
indicated by the learning curves, the trials effect was highly signif-
icant, F(9,135) = 105.20, p<0.00l. There was also a reliable trials x
conditions interaction effect, F(9,135) = 3.39, p < 0.01, attributable

to the fact that the subjects learnt the High list more rapidly.
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FIGURE 4.1 : Experiment 5

Paired-associate learning curves for the High and Low stimulus

lists.
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The analysis is summarised in Table A.3 in the Appendix.

The experiment provided good evidence that the High list of
semantically related word pairs were learnt better than the Low list
of unrelated word pairs. Given this result, it seemed possible that
within the High list, the word pairs shown to be most similar in meaning
by the grids would be leamt more quickly than pairs which were less
similar in meaning. Specifically, it was possible that there would be
a positive correlation between recall scores for each word pair and
the similarity coefficient for that pair in the similarity matrix.

Accordingly a subsidiary analysis was carried out. The ten
pairs of words in the High list were ranked in terms of degree of
similarity from most similar to least similar. This was done
sepa:::ely for each subject., A Kendall rank order correlation coeffi-

s
cientf/l‘s::s;ed no correlation between this and the rank order of the

pairs in terms of the number of times the subject remembered them

correctly.

DISCUSSION

The finding that the semantically similar word-pairs were
reliably easier to learn than the random word pairs provided strong
support for the hypothesis that the grids were tapping information about
semantic memory organisation that was sufficiently permanent and basic
to predict performance in a paired-associate learning task.

The subsidiary analysis in which the possibility was tested that
word pairs with a higher similarity score would be learnt more easily
than pairs with a lower similarity score did not produce a positive

result. However it was evident from an inspection of the similarity
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matrices that there were a large number of similarity links between
words in the High set other than the specific pair linkage. This
number of interlinkages other than the specific pair linkages would
tend to obscure the emergence of a clear correlational effect.

As the number of interlinkages between words in the High list
was greater than in the Low list, and as these links would intefere
with the learning of the specific pairs, the finding that these
pairs were better learnt than the random pairs appeared particularly
significant.

The results of the paired-associate learning study provided strong
support for the validity of the grid data as reflecting basic semantic
memory organisation. Further support was next sought using a different
verbal learning paradigm. Accordingly, Experiment 6 reports a test

of the grid's validity using the free recall learning paradigm.

4.3 Experiment 6

The free recall learning of semantically similar and dissimilar

sets of words

The aim of Experiment 6 was to test the hypothesis that words
which were grouped as similar inmeaningby cluster analysis of
repertory grid data would be learnt more quickly than words which
cluster analysis did not indicate to be similar in meaning. The
learning paradigm used was that of multi-trial free recall. A further
prediction made was that there would be differences in SO (subjective
organisation) in the recall protocols between the semantically similar
and dissimilar sets of words. The rationale for this was that if the
subjects made use of semantic memory in organising the TBR material,

then organisation would proceed to a greater extent for the
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semantically similar set because more groupings in terms of semantic

similarity were possible.

METHOD

Design

Each subject took part in two free recall learning sessions, the
one succeeding the other after a few minutes pause. One of the sessions
involved the learning of words grouped as highly similar in meaning
(the High condition) while the other involved the learning of words
grouped because of minimal similarities in meaning (the Low condition) .
The order in which the two sessions were performed was randomised across
subjects, with the restriction that each condition should occur first
and last an equal number of times.
Materials

The words for the two conditions were selected for each individual
subject by perusal of his element dendrogram produced by cluster analysis
of the repertory grid data. For the high condition, the cluster
containing the ten most similar words was selected, while for the low
condition ten words which linked as little as possible with each other
were chosen. Thus each subject had a unique set of high and low words.

Examples of sets of High condition words for three subjects were:

(1) TICKET (2) SHERIFF (3) COLLAR
CHIMNEY BEGGAR STOCKING
COMPASS TEACHER SADDLE
TUNNEL GENIUS NEEDLE
CELLAR WIDOW VELVET
STATION NEIGHBOUR LEATHER
MACHINE FOREHEAD OVEN
PENNY OFFICER BASIN
RECEIPT ROBBER MIRROR

PROGRAMME DOCTOR KETTLE
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Examples of sets of Low condition words for three subjects were:

(1) ANGEL (2) TRAFFIC (3) SANDWICH
FOREHEAD MACHINE BANNER
INFANT POISON MUSCLE
PLANET PATTERN VOYAGE
NATIVE FUNERAL INSECT
FUNERAL MONSTER TUNNEL
MOUNTAIN BUTTER SUNSHINE
KEEPER THUNDER BASKET
BIBLE INSECT WRINKLE
FOREST CANAL CRYSTAL

For each condition a booklet was compiled in which the ten words
were presented in ten different random orders. The words were presented
in a vertical array and were printed in upper case letters. Each
presentation list was followed in the boocklet by a sheet on which
subjects were to write the answers to an arithmetic distractor task
and then by a sheet on which the subject was to free recall as many of
the words from the presentation list as he could remember.

Subjects

The subjects were the 16 undergraduate and postgraduate members
of The City University who had completed the repertory grids in
Experiment 4, and the paired-associate learning task in Experiment 5.
Procedure

The subjects were tested in three group sessions. The time
lapse between the paired-associate learning task and the free recall
learning task was three months. Eac:i:‘e‘;:ived two practice trials with
a list of monosyllabic common concrete nouns, to familiarise them with
the procedure, The nature of the experiment was explained to the subjects
and they were assured that it was not a test of how good their memory
was relative to others in the group. The experimental format was as
follows:

(1) The subject turned to the first presentation list and memorised

the words for 15 sec.
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(2) The subject turned to the next page in the booklet and wrote
down the answers to arithmetic problems such as '97 + 8 = ¥ for
30 sec. The problems were presented at a constant rate by means
of a Cassette tape recorder. Subjects were requested to work
as quickly and accurately on this task as possible and not to
rehearse the words. This distractor task was necessary to
eliminate recency effects and to prevent ceiling effects in
memorisation.
(3) The subject turned to the next page in the booklet and wrote
down as many of the words as he could remember in any order.
30sec. was allowed for this.
When completed, the first booklet was collected in silence. The second
booklet was then distributed and the procedure repeated.
After the last recall in the second session, the subjects were
required to indicate by bracketing any clusters of words which they
had recalled together. Their first booklet was returned to them so
that they could write out a similar specification for the words they
had learnt first. This was to provide an indication of the organisational
strategies in use; clustering on the basis of semantic, acoustic and

phonological similarity might be identified.

RESULTS

The mean number of words recalled correctly per trial for the Low
and High conditions is shown in Table A.4 in the Appendix. These
data are plotted graphically in Figure 4.2. No difference in recall
between the two conditions was apparent, although for both there was
a marked increase in recall over trials. An analysis of variance on

the recall scores for individual subjects showed that the difference
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FIGURE 4.2 : Experiment 6

The free recall learning curves for the High and Low stimulus sets.
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between the two conditions was nonsignificant, F(1,15) = 0.64.
However, as indicated by the learning curves, there was a significant
trials effect, F(9, 135) = 77.75, p<0.00l. The conditions x trials
interaction was nonsignificant, F(9, 135) = 1.12, The analysis is
summarised in Table A.5 in the Appendix. Thus the hypothesis that
recall scores would be better for the High condition because of
greater inter-word semantic similarities was not supported by the
recall data.

In an attempt to find out if there was any difference between
the conditions in the amount of subjective organisation used, ITR
scores were calculated. The measure used was Fagan's ratio measure
(Fagan, 1968) , which he termed 'sequential consistency' (SC). Its
basic advantage over the other ITR measures was that in being a ratio
measure it allowed the maximum amount of clustering possible to be
taken into account. The SC score is expressed as a percentage of
the maximum possible score. The equation used to calculate Fagan's

ratio measure is:

& O(ITR) e
ITR se) =1 hk

where O(ITR) = the observed number of intertrial repetitions

h = the number of items recalled on trial t
k = the number of items recalled on trial t + 1
¢ = the number of items common to the two recalls

This was computed bidirectionally so that grouping effects in which
on successive trials two words appeared together, but not in the same
order, could also be scored.

The mean ITR scores for the two conditions are plotted graphically

in Figure 4.3, and are presented §n table form in Table A.6 in the
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FIGURE 4.3 : Experiment 6

The increase in ITR scores over trials for the two conditions.
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Appendix. As can be seen from the figure, the ITR scores did increase
over trials, but there was no clear difference between the conditions.
However, for trials 8-9 and 9-10 the scores for the High condition
were considerably greater than those for the Low condition.

An analysis of variance carried out on individual subject's ITR
scores showed that the difference between the two conditions was
nonsignificant, F(1,15) = 0.19. As indicated by the increase in ITR
scores over trials shown in Figure 4.3, there was a significant trials
effect, F(8, 120) = 3,97 p<0.001. The conditions x trials interaction
was nonsignificant, F (8, 120) = 1,05. The analysis is summarised
in Table A.7 in the Appendix.

Thus the ITR scores provided no reliable support for the
assumption that subjective organisation would be greaterin the High
condition because the presence of greater inter-word semantic
similarities would facilitate subjective organisation strategies
based on semantic similarities in the TBR material. However, Figure
4,3 showed that the highest ITR scores were achieved in the High
condition for trials 8-10. This suggest that subjective organisation
proceeded to a greater degree for the High condition. Also the
increase in ITR scores over trials confirmed that subjects were

employing organisational strategies in their recall.

DISCUSSION
The results of Experiment 6 were somewhat surprising. They
failed to show a difference between the High and Low word sets either
in terms of amount recalled or in terms of degree of subjective
organisation as instanced by Fagan's ratio measure.

One possible reason for this, was that the assumption that
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subjects would use solely semantic organisation in organising the
TBR material was invalid. It was by no means certain that subjects
were ordering the TBR material by purely semantic strategies. Reference
to the statements of which words were remembered together, provided
by subjects at the end of the experiment, showed that acoustic and
visual as well as semantic similarity was being used. Bower (1970) has
shown that subjects can adopt phonemic coding when they consider it will
aid performance, subjects learning rhyming word pairs more rapidly
than phonemically unrelated pairs. Similarly Baddeley and Levy (1971)
have shown that phonemic coding occurs when subjects are given unrelated
words and insufficient time to produce a semantic link.

As the number of TBR items only just exceeded the span of immediate
memory, such coding may well have been adequate to allow total recall.
It was unfortunate that only 10 words per condition could be used, but
this was necessary in order to clearly differentiate between the semant-
ically linked and unlinked words drawn from the dendrograms.

A second possibility, which is apparent by inspection of Figure
4.2, was that differences between the High and Low conditions were
masked by a ceiling effect. (Performance reached 90% plus at trial 4).
The ceiling effect could have been overcome by the use of more words in
each condition. However, as stated above, this was not possible. A
very short amount of study time was allowed and a difficult interpolated
task used, but this was not sufficient to prevent the ceiling being reached.

Although the ITR scores showed no reliable di fference between
conditions, the high scores for the last trials (trials 8-10) for the High
condition did suggest that a higher degree of subjective organisation was
possible for this condition.

It would seem that as a test of the predictive ability of the
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semantic memory organisation illustrated by repertory grid technique,
the present experiment was inadequate for two main reasons. First,
it seemed possible that total recall could be achieved with little
recourse to subjective organisation of the stimulus list; and second,
even for subjects who did organise the input as a means of enhancing
recall, it was by no means certain that they relied on semantic
similarity to do this. 1In view of these inadequacies, the conclusion
that the grids were not tapping basic semantic memory organisation

did not seem necessary.

4.4 General Discussion

The basic question which Experiments 5 and 6 sought to answer, was
whether the semantic distinctions generated by repertory grid technique
were drawn from the subject's permanent semantic memory system or
whether they were merely transient task-specific distinctions. It was
postulated that if the former were the case then words grouped according
to the distinctions should be more easily learnt that words chosen so
that the semantic similarities between them were minimal.

The paired-associate learning experiment provided strong support
for this hypothesis: the recall scores for word-pairs selected on the
basis of high semantic similarity were markedly better than those for
pairs formed by the random selection of words.

The results of the free recall learning experiment did not support
the hypothesis. However, the experiment seemed to have been unsuitable
for testing the hypothesis on two accounts: (i) it was not possible to
use a large enough number of words per condition to prevent ceiling
effects from being reached and (ii) the subjects organised their recall

by organisational strategies other than those based on semantic similarity.
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The subsidiary analysis carried out on the recall data for the
High list of word-pairs in Experiment 5 did not show that degree of
intra-pair semantic similarity correlated positively with amount
recalled. This negative result mirrored the negative results found in
a study which attempted to influence recall scores by varying the degree

within- lis¥
ofkintra—pair free associative strength in the paired-associate learning
situation. Wicklund, Palermo and Jenkins (1964) reported no differences
in the recall scores for paired-associates in which the free associative
strengths of the stimuli and responses were varied (by reference to
word association norms) even when lists as long as 35 pairs were used.
Stimulus-response pairs having associative strengths as weak as 0.2%
according to the Russell and Jenkins norms (1954) were learned as
rapidly as pairs with an associative strength of 69%;;1t110ugh all
associated pairs were learned more rapidly than tht::co;trol pairs.
This suggested that a possible interpretation of the negative result
of the subsidiary analysis was not that the differences in degree
of similarity between the word pairs specified by the grids were
artefactual, but that differences in degree of similarity as with
degree of associative strength did not produce differences in ease of
learning.

The possibility that the negative result of the free recall
learning experiment was due to subjects organising their recall by
strategies other than those based on semantic similarity suggested
that this was another area in which the operation of individual
differences might be important. Mandler (1967) and Tulving (1968)
present some examples of subjective clusters which occurred consistently

in free recall output in which the basis of organisation was not at all

cbvious, and Shuell (1969) has stressed that a whole variety of factors



141

must be assumed to determine which basis of organisation the subject
will use in studies of this nature. Subjects may select a particular
one on an idiosyncratic basis. As Shapiro (1970, p. 82) remarked ' . .
while the term 'subjective organisation' had traditionally connoted
subject-generated organisational units', perhaps the connotation of

'subjective' as being more or less idiosyncratic is also appropriate’.

The general conclusion drawn from the verbal learning studies
reported in the present chapter was that the grids were tapping perm-
anent and basic semantic memory organisation. This conclusion was
justified by the strong support for the hypothesis provided by the
paired-associate learning experiment and by the attribution of the
negative result of the free recall learning experiment to its evident
inadequacies as a means of testing the hypothesis.

This conclusion suggested that the use of the grid could be
developed as a tool for gaining information about semantic memory
organisation which could be used to test proposed theories of semantic
memory structure.

The conclusion also justified the further use of repertory grid
technique to investigate the importance of the subjective element in
determining the salience of particular semantic distinctions. To
recap, the use of grid technique was introduced in an attempt to find
a means of tapping subjective semantic memory organisation, because it
was felt that the failure of Experiments 1, 2 and 3 to obtain reliable
response trends for Johnson-Laird's three semantic distinctions might

in part be due to their lack of subjective salience. An experiment in
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which semantic distinctions of assured subjective salience (generated
by grid technique) were compared in effectiveness with Johnson-Laird's
three distinctions was therefore planned. Chapter 5 presents an

account of the execution of such an experiment, Experiment 7.
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Chapter 5

The Importance of the Subjective Element in the

Salience of Semantic Distinctions




144

Chapter 5

The Importance of the Subjective Element in the

Salience of Semantic Distinctions

5.1 Introduction

In considering possible reasons for the failure of the experiments
reported in Chapter 2 to fully support predictions based on the age-of-
acquisition index, it was suggested that individual differences in the
salience of particular distinctions might have prevented the emergence of
the predicted effect,

The structural organisation of the semantic distinctions in terms
of salience for certain subjects might differ from that predicted by
the age-of-acquisition index. Particular past experiences with the
semantic distinctions might have resulted in increased or decreased
salience in a direction not predicted by the index.

In order to test this possibility a comparison
was made of the effectiveness of three subject-generated versus
the three experimenter determined semantic distinctions in promoting
incidental learning. Subjects' free recall performance would be
compared following the incidental learning of a set of words for
which the appropriate poles of either three self-generated or the
three experimenter determined semantic distinctions, 'Consumable-Nonconsumable'
(c/NC) , 'Solid-Liquid' (S/L) and 'Natural-Manmade' (N/M), had been assigned as
the orienting task.

The rationale for the use of this criterion of salience, i.e.
amount of incidental learning promoted, was discussed in Section 1l.4.d
in the Introduction. The basic argument derived from the 'levels of
processing' approach to memory research (Craik and Lockhart, 1972).

By this approach the strength or persistence of the memory trace is

thought to be a function of the 'depth' to which the stimulus is
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processed or analysed. Semantic distinctions of greater salience
should result in a greater 'depth' of processing and hence better
recall. Processing the words in terms of self-generated distinctions
rather than experimenter-determined distinctions should allow a
greater depth of processing to take place because in addition to the
general semantic features of the words to which the subject would
have cause to attend, he would also attend to extra features of the
words due to the extra personalised aspects of meaning inherent

in his self-generated distinctions.

A control group W4 included in the
experiment to provide a baseline for amount recalled. According to
the 'levels of processing' approach, attention to the phonological
attributes of the stimius results in a less deep level of processing
than does attention to its semantic attributes. A control group
which would process the words in terms of three phonological
distinctions, such as whether or not the word contained a particular
letter, was therefore included in the experimental design. It
was predicted that amount recalled would be at a minimum for the
control group at an intermediate level for the group processing the
words in terms of the experimenter-determined semantic distinctions
and at a maximum for the group using self-generated semantic
distinctions.

The first step in the execution of Experiment 7, which was
designed to test this prediction, was to find a method of obtaining
salient semantic distinctions from individual subjects. The use
of Repertory Grid Technique as a means of obtaining sub ject-generated
distinctions was validated

in Chapter 4. It was proposed that the three most salient
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distinctions for each subject could be found by factor analysis of
the repertory grids. If a factor analysis program were set to draw
out the three factors which accounted for the greatest amount of
variance in the grid data, then the constructs which were most
representative of each of the three factors could be isolated as the
three most salient. Salience was therefore operationally defined
in terms of the amount of variance accounted for in the data by a
particular construct.

The learning paradigm chosen to test the amount of recall
consequent upon different types of processing was the incidental
learning paradigm. Traditionally incidental learning experiments
have contrasted the characteristics of incidental learning with those
of intentional learnng. However, with the upsurge of interest in
organisational aspects of memory, incidental learning has become an
important technique in its own right, as a means of investigating
coding processes. This is because it permits a greater control of the
coding processes which the subject employs. When he is aware that he
will have to recall, the subject may consciously employ a number of
strategies. These confound any attempt to assess the differential
effectiveness of particular types of experimenter-determined processing.
The incidental learning situation, by contrast, permits the effect of
particular modes of processing to be assessed by means of particular
orienting tasks. The subject is directed to employ only a particular
mode of processing in order to complete the incidental learning task.
In view of the control over processing strategies which this technique
allows it seemed appropriate to the aims of the present study.

Hyde and Jenkins (1969, 1973) have used the technique to show that

orienting tasks which direct the subject's attention to semantic



147

attributes result in better subsequent recall than those which direct
attention to structural features such as grammatical form class. In

a similar way the present experiment hoped to show that attention to
semantic characteristics would result in better subsequent recall than
attention to phonological characteristics and more specifically, that
processing in terms of self-generated semantic distinctions would result
in better recall than processing in terms of semantic distinctions of

no particular personal relevance.

To further enhance the differential effects of the
different modes of processing, it was decided to cue the recall session
with the three distinctions used during the incidental learning session.
If processing in terms of the particular distinctions had caused
particular features of the words to be encoded, then the presence of

these distinctions during recall might aid retrieval.

Experiment 7

5.2 The Amount of Recall as a Function of Processing Words in Terms

of Phonological, General Semantic or Sel f-Generated

Semantic Distinctions

The aim of the experiment was to test the predictiocn that there
would be increasing amounts recalled from the group processing in terms
of phonological distinctions, through the group processing in terms
of the semantic distinctions used to test the age-of=-acquisition index

(i.e. C/NC, S/L, and N/M), to a maximum in the group using self-generated
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semantic distinctions.

METHOD
Design

The experiment involved three sessions. The first session was the
completion of repertory grids by all subjects. All subjects performed
this task, even though only one third of them were to use self-generated
semantic distinctions, in order to equate study time for the woxds
for all groups.

The second session was the incidental learning task in which the
subjects were required to write down the stimulus words as they were
read out by the Experimenter and to write beside each word which poles
of a set of three bipolar distinctions applied to it. Subjects were
randomly assigned to one of three groups: the group which were to use
the set of three phonological distinctions, the group which were to
use the set of three semantic distinctions, C/N, S/L and N/M, and the
group which were to use a set of three self-generated semantic
distinctions. These groups will be referred to as groups P, G and
S respectively, for brevity. The stimulus material in this session was
the set of words which had been used as elements on the grid. A two week
period elapsed between grid completion and the incidental learning
session in order to reduce possible ceiling effects in recall.

The third session was a single trial free recall session and it

followed immediately after the second session. Subjects were asked to
write down as many of the words used as stimuli in the incidental
learning task as they could remember. They were cued with the three

distinctions which they had just been using, Group P receiving an answer
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sheet headed with the three phonological distinctions, Group G one
headed with the three experimenter-determined semantic distinctions and
Group S one headed with the individual subject's three most salient
semantic distinctions.
Subjects

The subjects were undergraduate volunteers from The City University.
69 subjects completed the repertory grids, but only 44 of these were
available two weeks later to complete the second and third sessions.
The subjects were tested in three groups, with equal allocation of
subjects to Groups P, S and G in each group.
Procedure

In the first session, subjects were presented with blank
repertory grids, along the top of which were printed the 24 words to
be used as elements. These are shown in Table 5.1. The words chosen
were common concrete nouns which broke down evenly into the eight
categories formed by the interaction of the C/NC, S/L and N/M distinctions.

The subjects were required to supply twelve constructs for these
elments by selecting sets of any three elements frem the list and
finding ways in which two of the elements were similar in meaning and
different from the third. No restrictions were placed on the number
of times an element could be used in a set of three. The word or
phrase which expressed the similarity was written in the first blank
row of the grid in the appropriately labelled column and served as
the first pole of the bipolar construct. The word or phrase which
expressed the difference was written next to it and served as the
second pole of the construct. After producing a construct, subjects
rated all 24 elements in terms of it, before proceeding to generate

another. To do this they used a 4-point rating scale: +2 +1 -1 -2, where
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TABLE 5.1: Experiment 7

The 24 words used as elements, displayed in terms of

the three semantic distinctions used by Group G

o /N\\L S//H\L
A AT,

carrot granite water oil biscuit jacket sherry bleach

almond cotton honey  sweat cheese lorry soup shampoo

trout  fur milk brine pill rifle vinegar paint
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+2 indicated that the first-named pole of the construct was strongly
applicable to the element under consideration, where +1 indicated that
the first-named pole was moderately applicable, and where minus numbers
indicated that the second-named pole was either moderately or strongly
applicable. No zero point was used in an attempt to equate study time
for each word by preventing subjects dismissing words from consideration
on certain constructs by assigning to them zeros ' of nonapplicability.
Subjects were requested not to leave any cells blank. No time limit
was placed on the task.

The completed grids were subjected to a factor analysis program
set to draw out for each subject the three major factors into which
the 12 constructs could be grouped, in terms of similarity of applicability
to the 24 elements. For each factor the construct with the highest
loading was chosen to represent it. Thus for each subject the
three constructs which accounted for the greatest amount of variance
on his grid were isolated. These could be considered the three constructs
with the highest degree of semantic salience for the subject.

The subjects were then randomly assigned to one of the three groups
for the incidental learning session. For subjects who were assigned
to Group S, individual task sheets were made out, at the top of which
were written their three self-generated semantic distinctions. Similar

sheets were printed for the other two groups.

The sheets for Group P were headed with the three phonological
distinctions: (Has O - No 0), (Has E - No E), (Has T - No T),

The sheets for Group G were headed with the three semantic distinctions
C/NC, S/L and N/M. These were written in full and their definitions

were provided. Table 5.2 shows the distinctions used by the three groups.
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The bipolar distinctions used by the three groups. For

Group S an example of one

subject's set of

distinctions is given

Group P

Phonological
Distinctions

l) Has T - No T

2) Has O - No O

3) Has E - No E

GrouE G

General Semantic
Distinctions

l) Consumable -
Nonconsumable

2) Solid - Liquid

3) Natural - Manmade

Groug S

Self-Generated
Semantic Distinctions

1) Viscous = Nonviscous

2) Manufactured - Natural

3) Tasty - Not Tasty
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The mean recall scores for Groups P, G and S

(N = 44)

Group P

Phonological
Distinctions

N =14

Mean 13.57

Standard 3.21
Deviation

Group G

General Semantic
Distinctions
N = 15

16.40

2.93

Group S

Self-Generated
Semantic Distinctions
N =15

18.00

2.56
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TABLE 5.4: Experiment 7

A content analysis of the three constructs chosen for

each subject

Distinction Number of times present
in top three constructs

Solid/Liquid 56

Edible/Inedible 44

Manufactured/Natural 34

Like/Dislike 5

Coloured/Not Coloured .5}

Animal /Vegetable or Mineral 5

Expensive/Cheap 4

Hot/Cold 4

Dangerous/Safe 4

Miscellaneous 46

Total 207

N = 69
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The incidental learning task was conducted in three group sessions.
In each session a different order of presentation of the stimulus words
was used. The Experimenter read out the 24 words at a 1 per 30 sec.
rate. The subjects wrote down each word on their test sheets as it
was presented and then wrote beside it which poles of the three
bipolar distinctions which they were using applied to it. All three
groups were given four practice trials to familiarise them with the
experimental format. Care was taken to ensure that all subjects
understood the three distinctions they were to use. They were
instructed not to use abbreviations or any shortened form such as
ditto marks. This was to ensure that the time spent attending to
each word in terms of the three distinctions was as great as possible.
The session took just over 10 minutes to camplete, subjects
turning their task sheets face-down when they had finished.

The task sheets were then collected and snswer sheets for the
single trial cued free recall session were distributed. For each
subject the three distinctions which he had just been using were
printed at the top of his answer sheet. Before commencement the
subjects were told of the provision of the relevant distinctions
on their answer sheets. They were told that these were provided
in order to help the subjects remember the words. Subjects then
wrote down as many of the words used as stimuli in the second session
as they could remember. Answer sheets were collected two mins.
after the last word had been written. The session took about

five minutes to complete.
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RESULTS

The mean recall scores for the three groups are shown in
Table 5.3. As can be seen, the predicted order of increasing amounts
recalled, i.e. from a minimum for Group P to a maximum for Group S,
was supported. An analysis of variance on the recall scores, summarised
in Table A.8 in the Appendix, showed a reliable difference in amount
recalled between groups, F(2,41) = 8.00, p< 0.0l. A linear trend
test showed a reliable trend of increasing amounts recalled in the
predicted direction, F(1,41) = 16.22 p < O‘.001. A deviation from
the trend test was nonsignficant.

Thus the prediction that there would be increasing amounts
recalled from Group P, through Group G to a maximum in Group S, was
strongly' supported, Processing words in terms of self-generated
semantic distinctions resulted in better recall than processing in
tems of experimenter-determined semantic distinctions or phonological
distinctions.

In order to obtain an estimate of the variety of semantic
distinctions generated by the subjects, a content analysis was
conducted of the three most salient distinctions (constructs) selected
for each of the 69 subjects by factor analysis of their repertory grids.
The distinctions were assigned to groups by the joint decision of a
panel of three judges. The content analysis is shown in Table 5.4, As
ca;l be seen, by far the most frequently occurring distinctions
corresponded closely to those originally proposed by Johnson-Laird
and Shapiro, i.e. C/NC, S/L and N/M. The distinction chosen to
label each group of distinctions was chosen as most representative
of that group by the panel. Thus the distinction 'Edible-Inedible’

was used by many subjects =nd was therefore used to label the category
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FIGURE 5.1: Experiment 7

The percentage of subjects in Group G whose self-generated
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distinctions were similar to the general distinctions C/NC,

S/L and N/M, as judged by a committee of three judges
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FIGURE 5.2: Experiment 7

The percentage of subjects in Group S whose self-generated

distinctions were similar to the general distinctions C/NC,

S/L and N/M, as judged by a committee of three judges
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which most closely corresponds to Johnson-Laird and Shapiro's

'Consumab le-Nonconsumable' distinction. It must be stressed that such
generalisations ‘in which individual subject's constructs are grouped
together in general categories denies the individualised interpretation
which underlay each subject's verbal expression of a construct. The
content analysis therefore can only present a rough estimate of the
most frequently occurring distinctions.

In order to clarify the question of whether subjects in Group G
had generated distinctions which were the same as the experimenter-
determined distinctions they had used, a count was made of the
number of distinctions in common. This was important because if the
number in common was high, then it would seem that Group G had, to
a large extent, been using their own most salient distinctions, and
their experimental experience would approximate more closely to that
of Group S. The major difference between G and S would then be that
Group S used self-phrased and self-generated distinctions, while
Group G used experimenter-phrased but self-generated distinctions.

The percentage of self- and experimenter-generated distinctions which
Group G had in common is shown in Figure 5.1. Figure 5.2 presents a
similar count for Group S, i.e., the percentage of the self-generated
distinctions which they were using which were the same as the general
distinctions. From Figures 5.1 and 5.2 it can be seen that for 80%

of the subjects in both Group G and Group S, their three most salient
self-generated distinctions were judged to be expressing the same
concept as two or three of the general distinctions used by Group G.
However, only 27% of all subjects (including those in Group P) had

all three distinctions in common with the three experimenter-determined

distinctions. As with the content analysis, the committee of three
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judges decided jointly on whether or not individual subject's
distinctions corresponded to the general distinctions, as the phrasing
was rarely identical. As stressed above, such assumptions about
generality of meaning should only be taken to provide a rough estimate
of the similarity between the individual subject's distinctions and

the general distinctions.

DISCUSSION

The hypothesis that there would be a trend of increasing amounts
recalled from Group P, through Group G to a maximum in Group S was
confirmed. Processing the TBR material in terms of semantic distinctions
led to greater recall than processing in terms of phonological
distinctions. For the two groups using semantic distinctions, the
group who used self-generated distinctions recalled more. These
findings fit well with the 'levels of processing' approach to memory
storage, a greater depth of processing being seen as resulting in
greater trace persistence. It seemed that self-generated semantic
distinctions led to the greatest 'depth' of processing.

Although the self-generated semantic distinctions promoted
maximum incidental learning, it was not clear whether this was due
to (i) their additional subjective salience, or (ii) the fact that
they were phrased differently from the three experimenter-determined
distinctions, C/NC, S/L and N/M, and that this made them generally
more salient; the particular phrasings of the distinctions used by
Group S subjects might have induced a form of processing which led
to better recall, or (iii) their representing different and moxe
salient semantic concepts.

This last possibility could be dismissed if the underlying
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concepts for the C/NC, S/L and N/M distinctions could be shown to
be equivalent to the underlying concepts for the 3 most salient self-
generated disinctions for Group S subjects.

It was not possible to ascertain precisely how closely the concepts
underlying the subjects' verbal expressions of semantic distinctions
matched those underlying the C/NC, S/L and N/M distinctions. The
emphasis on the uniqueness of the individual's construction in the use
of grid technique could not be overlooked. However to the extent
that all subjects shared the same language, a substantial amount of
generality in the underlying semantic concepts could be assumed. The
individual differences would prcbably be more important in the
salience of particular concepts, rather than in their denotative meaning.
As the content analysis, Table 5.4 shows, distinctions resembling the
C/NC S/L and N/M distinctions were generated with a very high frequency,
relative to that of any of the other distinctions generated. This
supported the contention that the C/NC, S/L and N/M distinctions had
general salience.

Figure 5.2 shows that 80% of the subjects in Group S used
distinctions of which two or three were judged to express the same
concepts as the C/NC, S/L and N/M distinctions. The superior

performance of Group S subjects was therefore unlikely to be due to their

using di fferent and more salient distinctions, but rather to some
additional salience accruing from the fact that the distinctions were
self-generated.

Similarly Figure 5.1 shows that 80% of the subjects in Group
G used distinctions which were judged to express the same concepts
as two or three of the distinctions which they had generated. Therefore

the superior recall performance of Group S would appear not to have been
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due to the fact that Group G was using distinctions that expressed a
different and less salient concept than those which they had generated
and therefore led to poorer recall scores.

The point should be made that it was not the mere fact of self-
generation which might have facilitated recall for Group S, because
all subjects had had the opportunity to generate relevant distinctions
for the stimulus words during the completion of the repertory grids.
Rather, it was argued that it was the use of such distinctions during
the incidental learning session and their representation as cues during
the recall session that enhanced recall.

Although the full significance of the effect of the subjective
element on semantic processing tasks could not be conclusively assessed
from the findings of the present experiment, the experiment provided
further evidence that conflicted with the trend of decreasing salience
for the three distinctions, C/NC, S/L and N/M predicted by the age-of-
acquisition index. Inspection of the content analysis (Table 5.4)
shows that once again the most important or outstanding distinction,
this time in terms of the number of times it was generated, was the
S/L distinction and not the C/NC distinction as the index would
predict. Thus the inadequacy of the index as a means of specifying

the ordering of the three semantic distinctions was again indicated.

5.3 General Discussion

The experiments reported in the present thesis have been
directed towards an assessment of the age-of-acquisition index as a
means of specifying the organisation of three semantic distinctions.
If its specifications could be verified with respect to these

distinctions then the organisation of other parts of the internal
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lexicon might be elucidated by the same method.

The index had failed to gain clear empirical support, one of the
factors which might have prevented the emergence of the predicted
~ffect being individual differences in the salience which the three
distinctions held for subjects. The present Chapter focused on this
issue of subjective salience. Experiment 7 attempted to compare
subject-generated distinctions with the three distinctions used to test
the age-of-acquisition index on an external criterion of salience. This
was the amount of recall consequent upon processing words according
to the two types of distinction. Subjects who used self-generated distinctions

recall,
showed a clear superiority in /but the exact nature of the facilitation
due to the inclusion of this subjective element was not clear. It
seemed that either the use of a self-expressed distinction per se
allowed the words to be processed in a more meaningful way and hence
facilitated greater recall, or else the particular phrasings of the
self-generated distinctions increased the meaningfulness of the distinct-
ions and hence facilitated greater recall. The resolution of this
question must await further research.

The clarification of the importance of the particular phrasing
of the distinctions would be of value because it was possible that the
cumbersome phraseology of the three distinctions was impeding the
emergence of the predicted trend. Ten subjects out of the 15 in
Group S in Experiment 7 used a semantic distinction which the committee
judged to be similar in conception to the consumable-nonconsumable
distinction, but none of them used this phrase,'edible-inedible’
being much more frequent. This suggests that in other experiments
in which the three distinctions have been used, such as Experiments 1,

2 and 3 in the present thesis, even though the Experimenter may have
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ensured that the subject understood the meaning of a distinction,
such as the C/NC one, if the subject had to reinterpret this into
'edible-inedible' every time he used it, it would cbviously detract
from his performance.

If the phrasing of the distinctions were found to be important,
then this would mean that repertory grid technique provided a means
of cbtaining semantic distinctions phrased in terms which led to more
effective semantic processing, in the sense that recall was greater
using such distinctions.

The present findings, although indicating that subjects can
supply distinctions that are in some way more meaningful than the
C/NC, S/L and N/M distinctions, nevertheless confirms the general
salience of these distinctions, in that they were by far the most
frequent distinctfps generated, in terms of underlying conception
rather than manifest phraseology. However, the order of frequency
with which they occurred did not concur with the age-of-acquisition
index,S/L rather than C/NC being the most frequent.

Also, although many subjects included at least two of these
distinctions in their self-generated set, only 27% of subjects had
all three of their most salient distinctions in common with the
general ones. For a few subjects their three most salient distinctions
were judged not to include any of the general ones.

This suggests that there may be slight differences in salience
for most subjects from that predicted by the age-of-acquisition index,
and that for a few subjects concepts of C/NC, S/L and N/M may not
cbey the index at all because of their low salience in the

individual's semantic system.
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Chapter 6

Concluding Discussion
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Chapter 6

Concluding Discussion

6.1 Introduction

A major objective of the thesis was to investigate the
possibility of specifying the organisation in memory of semantic
distinctions for which no a priori hierarchy was apparent. The
semantic distinctions in question were Consumable/Nonconsumable (C/NC),
Solid/Liquid (S/L) and Natural/Manmade (N/M). Four sets of studies,
relevant to this cbjective, have been described in the preceding
experimental chapters. In Section 6.2 the main relevant findings and
interpretations are reviewed. This is followed by a general discussion
of the organisation of non-hierarchical semantic distinctions in
Section 6.3. Lines of further development are considered in Section
6.4, and finally, in Section 6.5, the principal findings and their

implications are summarised.

6.2 The Major Relevant Findings and Interpretations

The main findings relevant to the organisation of non-hierarchical
semantic distinctions arise from the results of four sets of studies:
the studies testing the age-of-acquisition index, the study testing
the use of Repertory Grid Technique in the field of semantic memory
research, the studies showing thet the semantic information generated
by the grids represented basic and permanent aspects of the internal
lexicon, and the study using such self-generated information to examine
the importance of the subjective element in determining the salience
of semantic distinctions in episodic memory performance. These studies
are reviewed under the headings Age-of-Acquisition, Repertory Grid

Technique, Tests of the Validity of the Grid Data, and Salience and Self-
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Generation, respectively,

The age-of-acquisition studies

In these studies the hypothesis tested was that parts of the
internal lexicon might be organised according to the age at which the
semantic information was first acquired. This proposal hinged upon
the notion that survival needs would ensure that the child would acquire
first information that was of primary relevance to survival. It would seem
logical that information of such primary importance would be readily
accessible in the semantic system, while information of secondary importance
would be less readily accessible. Johnson-Laird and Shapiro (unpubl.)
derived an ordering of three semantic distinctions in terms of age-of-
acquisition. The ordering of these distinctions, in order of decreasing
importance and increasing age-of-acquisition, was C/NC, S/L, N/M. This
was termed the age-of-acquisition index in the thesis, and was put to
experimental test. In the first experiment, in which the assignation of
semantic distinctions to low frequency words was studied, it was found
that for words whose meaning was partially known as indicated by subjects
writing word definitions which a panel of judges judged to be partially
correct, subjects assigned the three distinctions with an accuracy which
decreased according to the index from a maximum for the C/NC distinction
through to a minimum for the N/M distinction.

The second study tested times taken to sort common words into the two
poles of each of the three distinctions. This study supported the age-of-
acquisition index in the results for the N/M distinction. The N/M
distinction required a reliably longer sorting time but no difference in
sorting time was found for the C/NC and S/L distinctions. As the index
predicted, the error score was at a maximum for the N/M distinction but
was lowest for the S/L rather than the C/NC distinction.

The third study tested the possibility that specific word effects
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were masking the emergence of response trends in the direction
predicted by the index. This was a study in which subjects rated the
importance of the three distinctions for a set of:::::;. The index
predicted a trend of decreases in rated salience from a maximum for
the C/NC distinction through to a minimum for the N/M distinction.

The predicted overall trend did not emerge, but each of the
individual word effects was significant, i.e. there was significant
agreement among the subjects in their salience ratings for the
distinctions for individual words. It was postulated that more general
effects were operating in addition to these specific effects. For
example, if two distinction poles of fairly low salience, such as NC
and S combined for a word, then the third distinction pole would be
rated more salient than it would in combination with other more salient
distinction poles. This might explain why the pole M was so salient
for the word JACKET. However these effects seemed to be of a complex
nature, depending on the interactions of particular combinations of
distinctions, and there was insufficient data for further analysis.

In addition to confounding Zactors, discussed above, a further
possibility for the failure of these studies to fully support the index was the
presence of an interaction between subjects and salience. The remainder of the
thesis was devoted to the development of a means of testing the importance
of this subject effect in determining the salience of the semantic
distinctions. If it did affect their salience, then another explanation
of the failure of the index would have been provided.

In summary, these studies found eome support for the age-of-acquis-
ition index. Consistent differences across experiments were found
between the C/M and the two other distinctions. These differences were

in line with the age-of-acquisition index. One reason suggested for the



168

lack of complete support was the operation of specific word effects.
A second reason was thought to be that individual differences in the
salience of the distinctionswere sufficient to confound the results.

The remainder of the thesis focused upon testing this possibility.

The repertory grid technique study

Repertory grid technique was introduced as a means of obtaining
subject-generated semantic distinctions, known as 'constructs' in grid
terminology. The salience of such distinctions to the individual
subjects would be assured. Their salience as indicated by the amount
of recall promoted by semantic processing in terms of them, could be
compared with that of the three distinctions which had been used to
test the age-of-acquisition index. If they were of greater salience,
then the importance of the subjective element in determining salience
would have been supported.

The first use of the technique aimed to find out if it could
provide useful data when applied in the field of semantic memory
research rather than in a clinical setting. It was found that subjects
could supply constructs and complete the grids by rating elements in
terms of them, when the elements in question were common concrete
nouns of no particular subjective relevance and when the subjects worked
on their own to generate the constructs, rather than supplying them
through an interviewing procedure.

If the grids could be shown to be tapping basic semantic memory
organisation then the technique could be used to provide information
about the semantic memory structure of individual subjects and to
study idiosyncratic differences in semantic organisation, such as those

that might arise from differences in the subjective salience of
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particular semantic distinctions.

It could also be used to study semantic memory structure in
general. For example, cluster analysis of the combined element
similarity data, summed across subjects, showed a fair degree of
commonality between subjects, as was to be expected if the grids were
tapping basic semantic features.

Thus the technique would allow for both the investigation of
general aspects of semantic memory structure and for the more detailed
examination of individual differences in semantic memory structure.

Objective empirical validation of the grid as a means of tapping
basic semantic memory organisation was felt necessary and two
validating studies were next conducted. In these the validity of the
grids was tested by their predictive power for the cutcome of episodic

memory tasks which involwved the operation of semantic memory.

Tests of the validity of the grid data

It was argued that if the semantic information provided by the
grids did represent aspects of the individual's permanent and basic
semantic memory structure, then groupings of words according to this
information would be meaningful to subjects in episodic memory tasks
involving a semantic component. Two verbal learning tasks were
therefore conducted in which superior performance was predicted when
the TBR material was selected so as to reflect the semantic memory
organisation evidenced by the grids.

The first of these studies was a paired-associate learning study.
This provided strong support for the validity of the grid information,
the recall scores for word pairs selected in terms of maximum semantic

similarity according to the grids being reliably superior to those for
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word pairs which were randomly created.

The second test was a free recall learning study. This failed
to validate the grid semantic information, the recall scores for words
selected on the basis of maximum similarity not being superior to those
for words selected on the basis of minimum similarity. A number of
reasons for this failure other than the inadequacy of the grid
information were apparent, such as the occurrence of ceiling effects
and the subjects' use of non-semantic organisational strategies.

In summary, the validity of the grid semantic information was
tested in two verbal learning studies which aimed to find out iLf it
could predict differences in episodic memory performance, The results
of the paired-associate learning experiment provided strong support
for the validity of the information. But no support was provided by
the results of the free recall learning study. It was concluded that
the semantic information provided by the grids did represent aspects

of the individual's permanent and basic semantic memory system,

Salience and se 1f:ggneration

Empirical confirmation of the age-of-acquisition index was
thought to have been impeded in part by individual differences in the
salience of the distinctions used. To test this possibility, distinctions
which were self-generated (by grid completion) and therefore of assured
personal salience were compared in salience with the three distinctions
used to test the age-of-acquisition index. If the former distinctions
proved to be more salient in predicting episodic memory performance, then
the importance of the subjective element in determining salience would
receive more confirmation.

An external criterion of salience, that of the amount of recall
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consequent upon processing words in terms of the distinctions, was
chosen. Greater salience was thought to result in a greater depth
of processing and hence greater memory trace persistence.

An incidental learning study showed that subjects who used self-
generated distinctions to process words recalled reliably more than
subjects who had used phonological distinctions or the three age-of-
acquisition distinctions, However, it was not clear whether this
superior facilitative effect was due to the fact that the distinctions
were self-generated per se, or to the fact that the phrasing of the
distinctions promoted greater recall.

The high salience of the three age-of-acquisition distinctions
for the set of words in question did receive confirmation, as most
subjects generated distinctions at least two of which were judged to
be expressing the same concepts as these. Their proposed ordering
was not confirmed, the S/L rather than the C/NC distinction having the
greatest frequency of occurrence.

In summary, the self-generated distinctions were found to be
of greater salience than the age-of-acquisition distinctions in
predicting episodic memory performance. Of the three most salient
self~generated distinctions, defined in terms of the amount of
variance in the grid data for which they accounted, the most frequently
occurring were judged to be the same as the age-of-acquisition
distinctions in underlying semantic conception. This indicated that
the self-generated distinctions did not promote better episodic memory
performance because they expressed different and more salient eemantic
distinctions. Their greater salience was thought to derive either from
the fact of their being self-generated, or because they were expressed

in a more salient way. Support was provided for the salience of the
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semantic concepts underlying the C/NC, S/L and N/M distinctions, but
the proposed ordering based on a decrease in salience from a maximum
for the C/NC through to a minimum for the N/M distinction was not fully
supported. The N/M distinction occurred least frequently in the three
most salient self-generated distinctions for each subject, as the
proposed ordering predicted. However the S/L rather than the C/NC
distinction occurred most frequently and therefore was the most salient

in these terms.

6.3 General Discussion of the Organisation of Non-Hierarchical

Semantic Distinctions

The organisation of the internal lexicon is poorly understood.
Recently a number of psychological accounts of its structure have been
proposed, but empirical tests of these have tended to centre on the
semantic elements for which a natural hierarchy is apparent.

A basic question which has arisen concerns the nature of the
fundamental semantic units in the semantic memory system; are these
best conceptualised as words, or as more elemental components of meaning?
Evidence, although far from conclusive, indicates that the conception
of units more elemental than words can account for more of the empirical
data on semantic memory structure. Thus the meaning of words can be
thought of as breaking down into a number of underlying unitary semantic
concepts, the specific meaning of individual words being determined by
the addition of idiosyncratic distinguishers.

Three basic components of meaning which have been proposed to
represent a small part of the semantic memory structure are the
distinctions C/NC, S/L and N/M. The organisation of these distinctions

relative to each other cannot be couched in any a priori hierarchy, and the
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present thesis attempted to specify their organisation in terms of

an age-of-acquisition index. It was also suggested that the structure
of other parts of the internal lexicon might be elucidated by the
same means.

The ordering proposed (Jchnson-Laird and Shapiro, unpub.) was
such that ease of access to the distinctions,within the semantic M'-MNHI
structure, would be at a maximum for the C/NC distinction and would
decrease from the S/L to the N/M distinction. The justification for
this claim rested on judgements about the importance of the distinctions
in understanding the world. It was postulated that children acquire
such information according to its usefulness and that access would be
fastest to information of high survival value.

Support for the later acquisition of the N/M distinction includes
the results of Piaget's (1955) studies, which show that abstract
concepts such as N/M are grasped later than more concrete concepts.
However there was no clear support for the ordering of the C/NC
and the S/L distinctions in the literature.

The findings reported in the thesis have tended to support the
ordering with respect to the N/M distinction, but findings with respect to
the other two distinctions were ambiguous, A number of reasons have been
proposed for this lack of conclusive support:

1) It might be that the C/N and S/L distinctions do not represent a
developmental sequence, but rather are acquired at about the same
time in childhood. Certainly both could be expressed through
'enactive representation' (Bruner et al., 1966), being learnt
during Piaget's 'sensory-motor period'.

2) The high imagery value of the S/L distinction (Paivio, 1971)

might increase its rated salience and retrieval speed above that
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of the C/N distinction.

3) According to the subjects' reports neither the C/N nor the N/M
distinctions were unitary concepts, but required the consideration
of a number of factors. For example, modern technology manu-
factures synthetically many products which once only occurred
naturally, e.g. fur. The N/M distinction has become accordingly
more complex. As the distinctions were assumed to represent
unitary components of meaning, this would obviously confound the
results. Unfortunately it is difficult to selct distinctions
which are ostensibly independent but for which a set of words
assignable to one of the two poles for each distinction is
available.

4) The phrasing of the distinctions may not have corresponded to the subjects'
phrasings,This was felt to be most likely for the C/NC distinction,
i.e. no subject produced this phrase in grid generation, but phrases

: such as edible/inedible were common.

5) The sorting experiment (Experiment 2) in particular would also have
been confounded by the imbalance between the poles of the
distinctions, revealed by Experiment 3. Differences in salience
between the poles may have been large enough to outweigh any
differences in salience between the distinctions.

6) Experiment 3 provided confirmation of the notion that specific
word effects were operating against the emergence of the overall
trend. However, some regularities in the salience rankings were
apparent and it was postulated that further research might reveal
that the salience of individual distinction poles were determined
by the combination of other distinction poles with which they were

grouped for particular words. This suggested that the assumption
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of the independence of the distinctions needed reconsideration,

Although they were independent in denotative meaning, they

interacted to determine the salience which accrued to the particular

meaning components.
7) Experiment 7 showed that subject-generated distinctions were more
salient in determining episodic memory performance than the three

C/N, S/L and N/M distinctions. Further research is necessary to

clarify whether their superior salience was due to the phrasing

of the subject-generated distinctions or to the use of self-
generated distinctions per se. If the latter were the case then
attempts to specify semantic memory organisation for adult
subjects in terms of differences in the importance of semantic
distinctions would become contentious as large differences in
subjective salience became apparent.

The conclusion that must be drawn from these considerations is
that specification of the semantic organisation of distinctions based
on age-of-acquisition and initial salience is too simple a concept
to adequately represent the complexities of :adult semantic structure.
It might be possible to show that a simple age-of-acquisition trend
does operate for children up to a certain age. Brown (1958) stressed
that the semantic categorisation which is most useful for very young
children may change as they grow older. However, for young children
the specification of the structure of parts of their semantic memory
system in terms of general principles of utility might be a possibility.

The proposed ordering for the three semantic distinctions for
which no natural hierarchy was apparent was not wholly supported by
the experimental results, but several interesting lines of further

research were generated.
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6.4 Lines of Further Development

In this section, consideration is given to three lines of
development arising from the results of the present experiments. The
first concerns the use of grid technique as a tool in the field of
semantic memory research. The second concerns the possibilitt.( °f
complex differences in the salience of semantic distinctions for
particular words. These differences are thought to depend upon the
particular combinations of distinctions which define a word's meaning.
This has implications for the specification of the meaning of individual
words. .The third concerns the finding that subject-generated
distinctions were of greater salience in predicting episodic memory
performance than were the three experimenter-supplied distinctions.

The origin of this superior salience requires clarification. The three

lines of development are presented under separate sub-headings.

Repertory grid technique inh semantic memory research

A secondary objective of the thesis was to develop repertory
grid technique as a general means of studying semantic memory organisation.
One problem was whether subjects would find the grid a meaningful task
when conducted under psychological laboratory conditions rather than
as an interviewing procedure and when the elements for which constructs
were to be supplied were not selected because of any particular
relevance to the individual subject. Inspection of the completed grids
and of the cluster analysis of this data suggested that meaningful
information about semantic memory organisation was being produced. Cluster
analysis of the summed element similarity data across subjects indicated
a fair degree of commonality betwemn subjects. This was to be expected

if the grids were tapping basic semantic memory structure.
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The possibility is therefore open for the use of this technique
as a means of testing theories =f semantic memory organisation.
Hypotheses about the structure of particular lexical domains could
be tested by supplying subjects with words drawn from the domain
as elements on a grid. The subjects could then generate constructs
for these elements. This would serve as a useful means of specifying
the distinctions operating in that domain. Cluster analysis of the
completed grids could reveal the structural groupings of the elements
in terms of the constructs and of the constructs in terms of the
elements. Thus predictions about word organisation and also about the
structural hierarchies of the underlying semantic distinctions could
be tested.

As Kelly's approach emphasises the unique quality of each
individual's construct system, nomothetic analyses of grids from a
group of subjects would seem to ignore valuable intra-subject data.
Accordingly, grid technique was used in experiments reported in the
thesis as a means of studying subjective semantic memory organisation,
in an attempt to assess the importance of the subjective element in
semantic processing tasks.

A full assessment of the technique as a means of isolating basic

conceptual elements of meaning is beyond the scope of the present
thesis, although evidence that it does reveal fundamental aspects of
semantic memory organisation has been presented. Such an assessment
would require the initial clarification of the degree of equivalence
that exists between semantic features and constructs. Certainly the
words used to specify the poles of the construct must not be confused
with the underlying conceptual distinction. The question that should

be answered conclusively is whether the constructs express unitary or
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more complex meaning dimensions. The tests of the basic nature
of the constructs used in the thesis were not sufficiently stringent
for their unitary nature to be assumed in general.

The unique characteristics of the grid as a technique for
idiographic rather than nomothetic research mean that generalisations
from the data of individual subjects would be problematical.

However, the technique would be of particular use in clarifying to

the subject his use of a particular semantic structure and a variety
of language prcblems might lend themselves to this sort of therapy.

In addition, if the equivalence of constructs and semantic features
were confirmed, the actual generation of semantic distinctions by the
technique should provide the psycholinguist with explicit examples of

basic meaning dimensions on which to base his theories.

Complex effects due to particular combinations of distinctions:

Experiment 3 showed significant agreement among subjects in
ranking the salience of the three distinctions for each of the eight
words studied, although between the words there was no trace of any
general trend. Unfortunately the numbers involved were insufficient
for statistical analysis, but inspection of the data did suggest
that certain more general characteristics of the salience rankings
might be isolated.

For example, it seemed that the combination of distinct poles
in a word such as JACKET, i.e. NC, S and M, might be expected to result
in a very high salience ranking for M, because of the generally low
salience of the other two poles. This would cbviously have an important
effect on the meaning of that particular word, its manmade qualities

being markedly potent. This suggested that complex interactions
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between the denotatively independent distinctions occurred in the
determination of their individuali levels of salience.

In order to examine such complex effects empirically, it would
be necessary to obtain salience rankings for distinctions for a large
number of words. The various combinations of distinctions which led to
the exaggeration or diminution of the salience of particular poles could
then be calculated.

If meaningful effects of particular combinations of distinction
poles could be specified, this would open up a very challenging new
area of semantic memory research. The specification of the meanings
of individual words would become not just a matter of specifying their
set of semantic distinctions and idiosyncratic distinguishers, but also
of specifying the interaction of their distinctions and the resultant
dominance and weakness of the salience of these particular distinctions
in the word's meaning.

It would also mean that attempts to specify the organisation
of parts of the intermal lexicon by means such as the age-of-acquisition

index does not allow the complexities of adult semantic memory structure to be
adequately
taken/into account, Ease of retrieval of particular distinctions for a

set of words would not be dependent solely upon their individual levels
of salience, but on the complex interactions of the particular combinations

of distinctions in each individual word.

Additional salience through self-generation

Experiment 7 showed that subject-generated distinctions were of greater
salience in predicting episodic memory performance than the three
experimenter-supplied distinctions. This had important implications

for the use of experimenter-supplied distinctions in semantic memory
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research.

The question arose of whether the greater salience was due to the
self-generation per se, or to changes in phrasing consequent upon self=-
generation. The resolution of this prcblem is necessary before either
line of research can be developed further.

A simple experiment to answer this question would involve two
groups of subjects processing words in terms of semantic distinctions
in an incidental learning task, and then completing a single trial free
recall session. One group would use the three experimenter-supplied
distinctions (used in Experiment 7) while the second group would use
the distinctions generated and used by Group S in Experiment 7. This
would remove the element of self-generation but retain any additional
salience accruing from improvements in the phrasing of the distinctions.

If recall was better for the group using the differently
phrased distinctions, this would suggest that characteristics of the
phrasing of the experimenter-supplied distinctions were detracting
from their salience. One distinction in particular, the C/NC
distinction, was never phrased as such by Group S, phrases such as
'Edible/Inedible' and 'Tasty/Not Tasty' being used instead. This
would imply that subsequent studies using experimenter-generated
distinctions should conduct a preliminary survey of the modes of
expression of the particular distinctions common among their subject
population, thereby ensuring maximum consensus between experimenter
and subject on the meaning of the semantic distinctions under
investigation.

If recall was not better for the group using the differently
phrased distinctions, this would suggest that it was the use of

self-generated distinctions that was responsible for the increased
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salience. All groups had generated their own distinctions during
reperxtory grid completion, so it would be the actual use of the self-
generated distinctions during the incidental learning session that was
significant.

Such a result would have far reaching implications for research
such as that attempting to specify semantic organisation in terms of
differences in the importance of semantic distinctions. Generalisations
about levels of importance would become more contentious as large
differences in subjective salience became apparent.

A possibility here might be that studies with children rather
than adults would be less prone to being confounded by this factor. As
Roger Brown (1958) made clear in his work on the acquisition of
word meaning according to utility, terms which are most useful for
very young children may change as they grow older. It might be possible
to specify the structure of parts of the ghild's internal lexicon
in terms of general Principles of utility. To do this for adult

subjects would prove a more complex and difficult task.

6.5 Summary of Principle Findings and their Implications

The principal findings reported in the thesis come from four
sets of studies: the age-of-acquisition studies, the Repertory Grid
Technigue study, the studies testing the validity of the Repertory Grid
data and the study investigating the salience of the self-generated
distinctions.

The assumption which underlay the age-of-acquisition studies was
that the earlier in life a distinction was acquired,. the greater
would be its salience, i.e. distinctions of importance for survival

or of utility in coping with the environment would be acquired first.
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A trend of decreasing salience was predicted for the three distinctions
in the order C/NC, S/L to N/M. Accuracy of assignation of the distinctions
followed the trend but there was no reliable difference in sorting time
for the C/NC and S/L distinctions, although for both this was reliably
less than that for the N/M distinction. No trace of the overall trend
was obtained from the subjects' rankings of the salience of the
distinctions for a set of words. However the ranking study suggested
interesting possibilities with regard to the occurrence of complex
interactions between the supposedly independent distinctions.

Several reasons for the failure of the studies to adequately
support the index were proposed, notably the presence of specific
word effects, the occurrence of complex interactions between the
distinctions resulting in marked alterations in salience, the inadequacy
of the distinctions chosen to represent the supposed developmental sequence
and the uncertainty of the predictive power of the developmental sequence
for adult subjects.

A further confounding variable was thought to be individual
differences in salience. To test for this, Repertory Grid Technigue
was introduced as a means of obtaining subject-generated and therefore
supposedly salient semantic distinctions. Two verbal learning
studies were conducted to test its validity in predicting the outcome
of episodic memory experiments involving a semantic component and the
conclusion was drawn that the semantic information provided by the
grids represented aspects of permanent and fundamental semantic
memory organisation.

This finding supported the use of Repertory Grid Technique as
a tool for semantic memory research. It provided detailed information

about individual semantic memory organisation, but could also be used for
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studying commonalities between subjects in semantic memory structure.
The salience of the subject-generated distinctions produced by
grid technique was then compared with the salience of the three
distinctions used in the earlier studies. The sub ject-generated dist-
inctions were shown to have superior salience in determining episodic
memory performance. It was not clear whether this derived from the
use of self-generated distinctions per se, or from their different
and more meaningful phrasing. The implications of both these
possibilities were discussed.
The attempt to specify the organiamation of three semantic
distinctions for which no a priori hierarchy was apparent by means
of the age-of-acquisition index received some support from the results
of the present studies. But it was concluded that the age~of-acquisition
index, in its present form, was too simple a concept to adequately
represent the complexities of adult semantic memory structure. However,
it might be possible to show that a simple age-of-acquisition trend
operated for children up to a certain age. In addition several
interesting lines of further development were generated, especially
the investigation of changes in the salience of the distinctions due
to their complex interactions. The use of the age-of-acquisition index
to study the organisation of the three distinctions led to the proposal
of some important new variables in semantic memory research, such as
the superior salience of self-generated nver experimenter-determined
semantic distinctions and the effects on distinction salimnce of complex

interactions between denotatively independent distinctions.
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TABLE A.l: Experiment 2

The analysis of variance on the individual mean sorting

times for the three semantic distinctions

193

Source DF SS MS F P
Subjects (S) i By 656.83 38.64 10.88 0.001
Main Effect (A) 2 154.21 77.10 21,72 0.001
S x A 34 120.73 3.55

Total 53 931.76




TABLE A.2: Experiment 5

The mean recall scores for the High and Low lists of

word pairs
Trials
Condition 2 3 4 5 6 7 8 9 10
Low 2,00/3.25 4.00(4.63!6.00!6.88 T3 T5718.:3%
High 3.6915.13 |7.00(7.31|8.38{8.44/9.19 8.5619.19
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Analysis of variance on the recall scores for the high and

TABLE A.3: Experiment 5

low lists of word pairs
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Source DF - 88 MS F P
Subjects (S) 15 761.24 50.74

Condition (C) 1 226.13 226.13 12557 0.01
Cx 8 15 269.82 17.99

Trials (T) 9 2247.01 249.67 1C5.20 0.001
T S 135 320.73 2.37

C\x T 9 58.78 6.53 3.39 0.01
CxXTxS 135 259.72 1.92

Total 319 4143.44




196

TABLE A.4: Experiment 6

The mean number of words recalled correctly per trial for

the Low and High conditions

Trials

Condition| 1 2 3 4 5 6 7 8 9 10

Low 5.7518.3118.88|9.38(9.69(9.63(9.56(9.75(9.8119,94

High 5.4416.88|8.31|9.44/9.56|9.75|9.69|9.56|9.94|9.81




TABLE A.5:

Experiment 6

The analysis of variance on the recall scores for the Low

and High conditions
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Source DF Ss MS F P
Subjects (S) 15 81.72 5.45

Condition (C) 1 113 1.13 0.64 NS
Cx S 15 26.42 l.76

Trials (T) 9 531.75 59.08 e 0.001
T xS 135 102.00 0.76

Cx T 9 6.65 0.74 1.121 NS
CExT xS 135 89.30 0.66

Total 319 838.97
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TABLE A.6: Experiment 6

The mean ITR scores for the Low and High Conditions,

expressed as a percentage of the maximum possible score

Trials

Condition| 1-2 | 2-3 | 3-4 |( 4-5 | 56 | 6-7 | 7-8 | 8-9 | 9-10

Low 37.49(26.34|25.43 [38.67[44.97 [41.05 |47.71|41.08 |41.64

High 25.56|25.71{37.23 [36.36 |42.11 |43.98 {48.09 {55.03 [50.97




TABLE A.7: Experiment 6

The analysis of variance on the ITR scores for the Low

and High conditions
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Source DF SS MS F P
Subjects (S) 15 90498.16 6033.21
Condition (C) 1 379.02 375,02 .0.19 NS
xS 15 29864.19 1990.95
Trials (T) 8 17003.98 2125.,50 3.97 0.001
T %8 120 64231.24 535.26

1
Cx'T 8 4308,09 538.51 1.04 NS
Cix' xS 120 61624.45 513.53
Total 287 267909.13




TABLE A.B: Experiment 7

The analysis of variance on the recall scores of Groups

P, G and S
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Source DF Ss MS F P
Between Groups 2 148.80 74.40 8.00 0.01
Within Groups 41 381.20 9.30

Total 43 530.00






