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92 MORTON

FIG. 1 An indication of the degree of elaboration necessary to express the relation-
ships among the processes involved in word recognition, picture recognition, and nam-
Ing and writing. All boxes and connections have empirical justification,

predisposes one to think in terms of the separability of processes rather than
the way in which they interact. This might be a problem. However it is not a
part of the theory.

Let me say again that the form I use is not a part of the theory. The same '

relationships could be expressed in rewrite rules or in prose. They could be
implemented in any number of ways-—in augmented transition networks or
in production systems, for example. I chose these two examples since there
are those among the users of both these systems who seem to claim that the
form has content (Wanner & Maratsos, 1978; Anderson, 1976; Newell,
1980). This seems to be in error. Any notation that is rich enough will e
able to represent the things we are interested in. What is crucial in the cholce
of a particular form is whether the generalizations are interesting ones,
whether the ideas are communicable; whether the model is extendable In
novel ways so us to predict novel lindings.

The full model, even il properiy lubeled, will only serve ns o meany of
commtanication for w certiin muge ol questions, And, in penernt, @1 uity ong

5. DISINTEGRATING THE LEXICON 93

time we will only want to consider segments of the model. Thus, since we
are not, at the moment, interested in object recognition, in writing, or in
segments larger than the word, we will be left with the much more
manageable structure shown in Fig. 2. This will enable us to look at ques-
tions of the organization of the internal lexicon. Note that even now we are
faced with a problem of selection. What will be represented are what seem
to be the most important processes and interconnections. Such an evalua-
tion will, of course, be subject to modification,

o

FIG. 2 A subset of the model in

Fig. 1, This is required to account
for data on word recognition. The
origins and nature of this part of
the overall model will be described
Y

in the following text.

As a final preliminary, we will see that the boxes themsclves. may be more
or less specified. The intention is that the way in which a particular process
functions does not affect the operation of the rest of the system. Inasmuch
s this modularity fails, then the model will be in need of modification and
the form may be unsuitable.

THE NATURE OF THE INTERNAL LEXICON

e extreme view of the internal lexicon is that all information abou't an in-
il word: 11 acoustle, visunl, semantic, articulatory, graphic, and
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Auditory Visual

input input
input
logogens
COGNITIVE Y
SYSTEM
output
togogens

l

FIG.4 The second division of the lexicon. This differs from Fig. 2 it that the logogen
system has been divided into two parts. The input logogen system serves to categorize
verbal stimuli and is the site of facilitation. The output logogen system is a store of
phonological codes. This model permits an account of the lack of effect of picture nam-
ing on the subsequent visual recognition of the name.

sources for the phonological code following reading and naming. However,
there appear to be a number of objections to such alternatives.
The next stage was that the input modalities had to be separated. Clark

and Morton had also found very little transfer from hearing a word in the

pretraining to the subsequent visual recognition of the word. Next, Jackson
and Morton (unpublished) found that there was relatively little effect of
having made a semantic judgment on the visually presented word on the
subjects ability to recognize the word when it was spoken in a background
of noise (see Morton, 1979). This compared with strong effects when the
words were presented auditorily either in the same or in a different voice,
The latter experiment has been repeated in unpublished experiments by
Peter Gipson and Andrew Ellis, in different laboratories, and with tighter
controls and under the right conditions, it turns out that there is no cross
modal transfer whatsoever. The resulting model is shown in Fig., § with
auditory and visual categorization systems (input logogens) kept sepirate,
The facilitation effects referred to above 1ake place in these systems,

et us next consider belelly o comple of additions to the modet that wilt
vonie inowselul Tnfer, Joothe First place pothing has been said about (he

8. DISINTEGRATING THE LEXICON 97

nature of the information fed into the input logogen systems. We can
finesse this problem for the moment by adding a couple of processes to sym-
bolize the transformation of sensory information into a suitable form. We
can simply label these as analysis systems, for convenience of refarence. The
important point here is that so far as the functioning of the rest of the model
is concerned it doesn’t matter how these devices work nor what is the nature
of the information they pass on to the categorization systems. Thus the in-
formation from the visual analysis could be in the form of letters. There are
a number of models of word recognition that suppose this step as necessary
(Massaro, 1975). 1 happen to think there is good evidence against this, not
least of which is our ability to read carelessly written script. But the
assembly of this evidence and the subsequent decision have no consequence
as far as the rest of the model is concerned. Equally, the output from the
auditory analysis system could be syllables, or phonemes, or simple acoustic
features. This decision, too, is separate,

One addition that is necessary later is a way of reading and of repeating

Auditory Visual
input input

auditory 1 visuat
input input

logogens logogens

COGNITIVE
SYSTEM

y

output
logogens

FIL & Phe thing divislon of the lexivon, The lick of crossmodal facilitation
neversbinnes sepiate Spal Togogen syotenis, The diteen commection Dot input {ndl
Vi logopen syiienis 3y specototive
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FiG. 7 A graph showing the relationship between the probability of recognizing a
word with and without a context. The straight lines of siope = 1 were predicted by the
mode! and were fitted by eye (from Morton, 1969).

the final word is not going to be read as **jacket’” when it is presented clear-
ly and read with caution. The reader may be able to work out that the word
ought to have been jacker but would not think it was jacket.

The new form of the model has had an unexpected advantage. The sepa-
ration of the auditory and the visual input logogen systems carries with it
the consequence that the two may well operate in different ways. Thus, in
the last few years, Marslen-Wilson and his collaborators have proposed &
different model for auditory word recognition, which has been called the
‘‘cohort model’’ (Marslen-Wilson & Welch, 1978; Marslen-Wilson & Tyle!
1980). By this account the recognition process has two stages. After the first
two or three phonemes have been analyzed, a set of possible candidates ix
isolated. Thereafter, subsequent inputs serve to eliminate members of this
“‘cohort’’ set until anly one candidate remains. He had produced some per-

suasive evidence in favor of such an idea, but it remaing 1o e seen whether
this model can also acconnt Tor all the other duta that has pone into the
logogen model, as i reming o be seet whethier an evidence-collecting
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system, like the old logogen system, can be modified to account for his
data. If it turns out that the cohort model wins, then the consequences are
clear. The logogen system would have to be modified such that the auditory
input categorization system operates on cohort principies and would thus be
different from the visual system in this respect. Again, the modularity of the
approach prevents the consequences from being more severe than this.

LEXICAL DECISION

A number of other models of the lexicon have been proposed over the past
few years. A number of these have started from a different set of data, the
most usual being the lexical decision task. In this task the subject is
presented with a string of letters and has to decide whether or not they con-
stitute a word in the language. There are, perhaps, a hundred or two such
studies published in the last ten years. In a number of them the logogen
model has been rejected on the grounds that it made the wrong predictions.
Unfortunately, in every case, this conclusion has been drawn in the belief
that a lexical decision would have to be made on the basis of the operation
of the logogen system, or, in the case of the revised model, as a result of the
operation of the visual input logogen system. Logically speaking, this would
be a possibility, since nonwords do not have a representation in the input
system, Thus, if the letter string is successfully categorized it must, indeed,
be a word. There are a number of problems with this account of what hap-
pens, In particular it would be impossible to account satisfactorily for
responses to nonwords. The first difficult finding was that nonwords that
were homophones of real words, such as BRANE, took longer to reject
(han nonwords having no real word equivalents, such as BLANE (Ruben-
stein, Lewis, & Rubenstein, 1971; Coltheart, Davelaar, Jonasson, & Besner,
t977). This effect could only arise if the letter strings are converted into the
appropriate phonological codes and it would be difficult to involve the in-
put systems in any subsequent decision.

A second problem relates to the strong word frequency effect in the lex-
ivnl decision task, If the word frequency effect in this task is to be assigned
tor the logogen system then there should be an interaction of this effect with
the effects of stimulus degradation. In fact, there are at least three ex-
periments showing that word frequency and degradation are additive fac-
lors indicating that they act at different places (Stanners, Jastrzembski &
Westhrook, 1975; Becker & Killian, 1977, expls. 3 and 4). Thirdly, Becker

(19763 hns shown that response limes in the lexical decision task are subject
1o the attentional demands of i secondary 1ask. This could not be the case if
the Togogen system was involved, since it is designed as o passive, non-

altention demanding systeni,
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104 MCRTON
SOME NEUROLINGUISTIC CONNECTIONS

Recently, the logogen model or variants on the form have been used as a
means of describing aphasic symptoms (Dérouesné & Beauvois, 1979;
Goldblum, 1980; Morton & Patterson, 1980a, b; Patterson, 1980; Shallice,
1980; Schwartz, Saffran, & Marin, 1980). In addition, data from patients
has been used to extend the model. One example is due to the patient P,W,
studied by Morton and Patterson {1980a, b). This patient is known as a
deep dyslexic (the relevant symptoms will be described later). In addition he
is agrammatic, The agrammatism emerges in a number of ways. To start
with, he finds function words much more difficult to read out loud than
other words. Of a sample of 406 function words (taking the broadest defini-
tion of the class) he read correctly only 23%. This compares with 50% cor-
rect with a set of nouns. He also had a seeming inability to comprehend
function words or use them, Since the patient is totally incapable of reading
nonwords, and so, in terms of the model, must lack the grapheme-phoneme
route, we originally entertained the hypothesis that function words were not
represented in the logogen system but rather were read via the grapheme-
phoneme route, This theory was abandoned when Patterson (1978) showed
that P.W, was virtually perfect on a lexical decision task involving function
words together with nonwords which closely resembled function words {(e.g.
THISE, THORE, WHAR, WETH). Next we discovered that he had access
to the meaning of function words. We tested this by means of word triplets;
the patient having to point to one word of a pair when *‘went with’’ a third
word. Examples are

{over/under up) (every/few all)  {except/with but);

these three representing space, frequency, and logical number. He perform-
ed well above chance on all these and others, but failed on judgments that
were vaguely syntactic. Thus he could not judge the case of pronouns
(he/him her), or relative pronouns (that/this these) though he could
judge the number of these words (those/that many), We established his
comprehension of prepositions in a number of ways. Then we tried him on
sentences such as:

Put the cup on the saucer,

In one session he got 11 wrong out of twelve, making errors of the type of

putting the saucer on the cup. We presumed that he was treating the
preposition as if it was an adjective, and so attaching it to the following
noun. Our conclusion was that while the semantic aspects of the Tunction
words were relitively unnlTecled, (heir steactural nspects were milssing
(Mortan & Prtiersan, FORUD). Overall, thien, we enme 1o the convhsion that
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function words normally had two representations in the central part of the
lexicon, one of which, the structural, was not operational for P.W. (Morton
& Patterson, 1980a),

We can now think about the lexical decision task again. For normal sub-
jects we know that there is a strong word frequence effect, which is almost
always tested with content words. In the one exception, Bradley (1978)
found that there was no word frequency effect for lexical decision times us-
ing function words. The simplest conclusion, in terms of the model we have
elaborated, is that function word lexical decisions can be based on the struc-
tural component of the lexicon. The rationale of this is that the number of
structural possibilities (usually only one) of function words will not be af-
fected by how common it is in the language. We would also deduce from the
data that access to the structural output was in general faster than access to
the semantic component, though this would not be a necessary conclusion. If
the structural component was lost, however, lexical decisions would have to
be based on the semantic component in which, as we have seen, there is a
word frequency effect. Indeed, Bradley showed that this was the case.
Needless to say, we didn’t actually predict these data before we saw Brad-
ley’s thesis, but we might have done so if we had been really smart,

Let me now say a little more about P.W. who is a typical deep dyslexic. His
problem with reading may be summarized as follows:

1. He is completely incapable of reading any nonword, and, indeed, ap-
|ears to be unable even to get single phonemes except via a real word, which
may be a part. At the same time he can repeat nonwords without much
{rouble,

2. In reading words he makes about 50% errors. All his responses are real
words. The errors may be classified into three main types:

semantic: ¢.g. paddock is read as ‘kennel’
derivational: e.g. edition is read as “editor’
visual: e.g. narrow is read as ‘marrow.’

In general he is aware of the semantic errors but not aware of errors of the
wiler two classes. This is a simplification of the data, and a fult account is
piven in Patterson (1978, 1979).

3. He makes more errors on function words than on other types of words,
In this respect he resembles a typical agrammatic. Thus he can read inn but
not i, hee but he and he can only read the word over when he is reminded

that the word is also a term in the game of cricket (see also Gardner & Zurif,
197%),

Kaulyn Patterson tid Fhave given a detailed analysis of this and other
datic (Morton & Patiersans, T9800), What we have done is locate the lesions’
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108 MORTON

I think that all this can only be done in an interesting way, if we tackle the
evident complexity of the mental processes. I hope that the model I have
described is sufficiently complex to be interesting and that the form is con-
genial enough to be intelligible.
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