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CHAPTER I

INTRODUCTION

1.1. About focus and scope of this research.

The problem that started the research to be reported
in this dissertation was an applied problem which arose in
the context of a study of foreign language learning and
language use. In that context the question was asked whether
Dutch words can be accessed in the Mental Lexicon of Dutch
readers of English by means of English words that are similar

to Dutch ones in spelling or sound. This would enable these
readers to identify the meanings of such English words
without having learned them first. For example, the

resemblance between the Dutch-English word pair TEKST-TEXT
would enable them to identify the meaning of an unfamiliar
TEXT through the familiar TEKST. The other side of the coin
would be that this access to Dutch words in the Mental Lexicon
by superficially similar English words could lead to the
assignment of the wrong meaning to an English word. This
would be the case, for example, if a reader was not familiar
with the English word ROOM and encountered this word in a
neutral context like THERE IS ROOM FOR BOTH OF US. This
context is neutral in the sense that it would serve as a
context not only for the meaning of the English word ROOM but
also for the Dutch ROOM [ro:m], which means ‘'cream'. If in
this context reading an unfamiliar English ROOM resulted in
access to the meaning of its Dutch counterpart, the English
word would probably be interpreted as meaning 'cream’. Thus
similarity between Dutch and English words could be both an
advantage and a disadvantage to readers depending on their
meanings. Knowledge about this would be useful in language
teaching, for example.

Due to their common Germanic ancestry and to inter-
lingual borrowing Dutch and English share many words that are
similar in spelling, in pronunciation and in meaning. These



words are called cognates. At the same time, there are many
words in Dutch and English that are similar in form but not in
meaning. This is usually because the resemblance is only
accidental. The word ROOM discussed previously belongs to
this category. These words are not cognates in the linguistic
sense. However, they may be in a psychological sense as it
was argued previously for ROOM. Therefore, in this
dissertation the term cognates will include both categories
of words. The applied problem discussed previously can then
be defined as the problem of cognate identification. (1)*

Analysis of the applied question about cognate
identification in psychological terms of word storage in
memory showed that such indentification could only occur if
Dutch and English words were stored without any functional
separation between them. Only then would it be possible to
get access to TEKST through TEXT. This required studying
cognate identification in readers who could be assumed to have
a common lexical store for their Dutch and English words.

Further analysis of the applied problem, this time in
terms of word recognition, showed that the possibilities of
cognate identification also depend on the format of the coded
vepresentation of a word that is used for access to the Mental
Lexicon. For example, only if the access code of TEXT is
sound based will a direct match occur with the representation
in the Mental Lexicon of TEKST. A match between an access
code and a representation in the Mental Lexicon is generally
assumed to be a necessary step for the meaning of a word to
become available to a reader. Therefore, it would be
necessary to study access coding in Dutch readers of English
if the applied problem was to be solved.

In addition to the above, analysis of experiments of
access coding showed that only isolated words are used in
such experiments. This is obvious if it is considered that
the problem of the format of the access code can only be
solved if the other features of words that are assumed to play
a part in lexical access are controlled for, so that they will
not have any confounding effects on the results. The semantic
and syntactic features of words would be such confounding

* Footnotes are at the end of each chapter.



variables. They are controlled for if access coding is
studied in isolated words. Therefore, this study is limited
to isolated words. Of course, this limits the answer that
can be given to the applied question about cognate
identification from the results of this study. Therefore,
it can only be regarded as a first, but necessary, step
towards a full answer.

Finally, the analysis referred to above showed that the
stimuli used in the experiments dealing with access coding
were monomorphemes i.e. the stimuli consisted of one unit
of grammatical analysis. TEXT is an example of a mono-
morphemic word. On the other hand, TEXTS consists of
two morphemes. More complex words were only used as stimuli
wher it was investigated how morphologically complex words
are parsed into smaller units before lexical access. Since
parsing was not meant to be a subject of this study next to
the format of the access code, only monomorphemic stimuli were
used for the experiments reported in this study. Of course,
this is a further limitation to the answer that can be given
to the applied question about cognate identification.

In summary, the above analyses asked for a study of
lexical access in Dutch-English readers with a common store
in memory for their Dutch and English words. Moreover, the
experiments were to be done with monomorphemic, isolated words
as stimuli.

1.2. About the contents of this dissertation.

As explained in 1.1., although the original research
question was about the identification of cognates the focus
of the actual research had to be on the format of the access
code during visual word recognition in Dutch readers of
“nglish. Therefore, the greater part of this study will be



about access coding. Not until this question has been dealt
with will the problem of cognate identification be taken up
again. This will be in Chapter Eight.

In the remaining part of this chapter the Dutch readers
of English, who were the subjects of the experiments, will be
introduced. After that the notion of access coding will be
introduced, as it functions in both a monolingual word
recognition system and in a bilingual one.

In Chapter Two the literature on access coding of English
words will be reviewed. This review is followed in Chapter
Three by a test of two rival models of lexical access.
Chapter Four is also devoted to such a test. In Chapter Five
an experiment is reported in which the hypothesis is tested
that there are two functionally independent access coding
components in bilinguals with a common store for words from
their two languages.

In Chapter Six the time-course of interlingual inter-
ference is studied in two kinds of stimuli. Moreover, a
description of that process is attempted. Chapter Seven is
a general discussion of the results of all the experiments
reported in this study. On the basis of this discussion a
choice is made between two models of visual word recognition
in bilinguals with a common lexical store for their two
languages. Finally, in Chapter Eight the applied problem of
cognate identification is dealt with. There is a discussion
of what further relevance the results of the experiments may
Year to foreign language teaching.

1.3. An introduction to the subjects of the experiments.

In 1.1. I explained that access coding needed to be
studied in Dutch readers of English who could be assumed to
have a common store in memory for both their Dutch and
“nglish words. It was also argued that one of the problems



to be investigated was what would happen if sound based access
coding takes place during visual recognition of English words
by these readers. This meant that subjects were needed for
the experiments who could be assumed to be capable of
assigning English sound features to written words if that were
something they do when reading English. In the next few
paragraphs the subjects will be introduced who were assumed
both to have a common memory store for words from Dutch and
English and to be capable of transcoding written words into
sound based equivalents.

Most Dutch readers of English have learned that language
at school instead of in some bilingual setting at home or

elsewhere. This also applies to those readers who have
learned their English at a school preparing for entry into a
university. Most of them have studied English for six years

at an average of three hours of tuition a week (Claessen, van
Galen & Oud-de Glas, 1978a). As a result they can read
English literature and textbooks with comparative ease
(Claessen et al., 1978a) when they leave school for study at
a university.

At Dutch universities most academic subjects rely heavily
on English textbooks and research literature (Claessen et al.,
1978b). This means that for most Dutch university students
English is a language to be used, next to Dutch, in their
acquisition of knowledge about subjects other than English.
Does this make them into bilinguals? As has been pointed
out in Hornby (1977) there is some confusion as to which
language users are to be considered bilinguals. He quotes
authors who maintain that the term 'bilinguals' should only
be used for those individuals who have a nativelike command
of both languages. Others, however, take the opposite view
that any knowledge and use of a second language makes someone
into a bilingual. In this study Hornby's (p.3) approach that
bilingualism probably is not an all-or-none property, will be
adopted. Instead it is more likely to be a characteristic
that may exist at different levels. Therefore, it is more
relevant to describe the level of performance in both
languages of a bilingual.

The introductory paragraphs of this section were meant to
give a description of the level of performance of the



bilingual(2) subjects of this study. From this description
it should appear that English is no great obstacle to the
understanding of written texts dealing with chemistry,
engineering, politics, economics etc. However, Dutch is
still to be considered the dominant language. As it is
customary (Hornby, 1977), this will be indicated in this study
by listing the dominant language first.

The subjects introduced above have no difficulty in
reading English aloud. Therefore, it was assumed that they
would also have no difficulty in transcoding print into a
sound based code during visual word recognition. This meant
that one of the conditions had been fulfilled that determined
the selection of the subjects. The other condition concerned
the storage of Dutch and English words in a common memory
store. Since Ervin & Osgood (1954) two kinds of bilinguals
are assumed to have such a common store. One kind has
learned either language as a second language at school. The
other kind has learned the two languages in surroundings in
which they are used more or less interchangeably. Both kinds
of bilinguals are commonly referred to as compound bilinguals.
Only the first kind has taken part in the experiments reportead
in this study. (3)

1.4. A general outline of the process of visual word
recognition.

In this section the research problem introduccd in 1.1.
will be examined more closely. This will be done by means
of an analysis of place and function of the access code in a
word recognition system. First this will be done in general
terms, i.e. without reference to any particular language.
This will enable us to introduce concepts that have originally
been developed to describe monolingual word recognition
systems. After that there will be a discussion of what



adaptations have to be made if a visual word recognition
system is to be able to handle words from two languages like
Dutch and English.

It is commonly assumed that a word is recognised after
having passed the following stages:

1. A first peripheral stage during which the written
symbols representing a word are placed in a temporary
memory store. This has been called the Sensory
Information Storage System (Lindsay & Norman, 1977) or
Iconic Store (Rumelhart, 1977). In that peripheral
store a detailed image of the written symbols is assumed
to be stored for a few tenths of a second. This image
is usually referred to as the icon. Haber (1983)
provides a detailed analysis of current thinking on the
icon. In this thesis the term is used as a shorthand
for a precategorical store (cf. Crowder & Morton, 1969
about the notion of precategorical storage).

2. A second stage during which an icon is translated into
a more abstract format in order to make it suitable for
contact with the equally abstract representation of a
word in memory. This abstract format is called the
access code.

3. A third stage during which contact is made between an
access code and the internal representation of a word
in memory. This is the matching and retrieval stage.
If a match occurs, information about a word is retrieved
from memory. In other words, the word is recognised.

Recent views abhout the access code vary from it being
exclusively visual (Green & Shallice, 1976) to it being purely
sound based (Rubenstein, Lewis & Rubenstein, 1971). Others
10ld the view that both the visual and sound based
characteristics of words are represented in the access code
(Coltheart, Davelaar, Jonasson & Besner, 1977). Hudson
(1981), on the other hand, proposes that the characteristics
of a word are converted into a morphemically based access
code. It is only the latter code that is used to make
contact with the internal representations of words in memory.

Two models have been proposed to describe the matching
and retrieval procedure,. The first is the Lopopen Model
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(Morton, 1964, 1970, 1979). According to this model the
access code of a word is fed into a matching component of a

word recognition system called the 'Logogen System'. In this
component a word is represented by a word identifier or
'logogen’. This identifier is a mere response device. It

is pot the store in memory from which information about a
word is retrieved (Hudson, 1981, p.171). This is thought to
occur in a Cognitive System. A logogen is activated or
'fires' if the match between the information in a logogen and
the access code is sufficiently close to make the logogen go

above its threshold level of activation. Subsequently
information about the word whose logogen has been activated
is retrieved from the Cognitive System (5). This model is

represented in the following figure.

FIGURE 1

An outline of a basic logogen model of word recognition.

cognitive logogen —— sound based word analysis

system system p——@f————visual word analysis

A second model that has been proposed to describe the
matching and retrieval procedure is a search model (Forster,
1976, Rubenstein et al, 1971). According to this model the
access code of a word is fed into a matching component
called an orthographic or sound based (phonological, according
to Forster, 1976) access file. During the matching procedure
all the spelling and/or sound based codes of words, which are
assumed to be stored in the access files, are searched (6).

If a match occurs a pointer shows what lexical entry is to be
accessed in the Master File. As defined in Hudson (1981) an
entry in the Master File (p.158) "unites information about the
meaning of a word, its sound pattern, its spelling and,
nerhaps, the language to which it belongs". When an entry



is accessed a word is recognized. In Forster (1976) this
model is represented in Figure 2.

FIGURE 2

The organisation of access and master files in Forster's model.
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Although the logogen and search models differ in their
description of the matching and retrieval procedures, they
do have in common the use of two separate components for them.
The logogen model uses a Logogen System for matching and a
Cognitive System for retrieval. The search model uses Access
and Master Files for these procedures.

Furthermore, both models receive their input from a
coding component which in its turn receives its information
from a Sensory Information Store (SIS). Schematically the
above may be summarized in Figure 3.

FIGURE 3

A schematic representation of the process of visual word
recognition.

codin retrieval
-+ sxs"‘ g
component component

written symbols

1.5 The process of visual word recognition in bilinguals,

In the previous section the various components that are
assumed to be needed for a visual word recognition system were

10



discussed. However, these components were only discussed in
general terms, without reference to the languages they should
accommodate. In our case it is of particular interest to
%Xnow if new components have to be added or existing ones
adapted if the process of visual word recognition is to be
represented as it occurs in bilinguals. Of course, this
applies especially to the system needed for access coding.

It will appear that an efficient way of establishing this is
to follow words from two languages on their course through the
word recognition system in a thought experiment. For example,
what is needed in terms of components to describe how the
Dutch-English translation equivalents PAARD and HORSE (7) are
recognised?

According to Figure 3 the first component that is needed
for the recognition of a word is the Sensory Information Store
(sIs). As discussed before this store is assumed to hold an
image of a word for a very short time. There does not seem
to be any logical reason why there should be separate stores
for the images of PAARD and HORSE. Consequently, it will be
assumed that both words are stored in the same SIS.

The second component that is needed for the processing of
PAARD and HORSE is one for access coding.As mentioned before
it is still a matter of debate what code is used for visual
word recognition. It could be that only the visual features
of a word are coded or the sound based features or even
both (8).

If access coding for both Dutch and English words only
concerns their visual features, one coding component could
accommodate both languages. The writing system shared by
both languages makes it possible to construct a visual code
for both HORSE and PAARD.Moreover,uniquely Dutch or English
spelling patterns like the Dutch initial SCHR- or the English
final -OUGH can be stored together and used for coding by
means of the same coding component when required.

However, if the sound features of the words PAARD and
HORSE are involved in coding one coding component cannot
accommodate both. For a sound based coding component common
to both Dutch and English could not give PAARD its proper
sound based code [pa:rt] nor HORSE its code [ho:s]. Instead,
separate 'Dutch' and 'English' coding components would be

11



needed. This is even more obvious if a Dutch-English
homograph like ROOM is taken for an example. Only separate
components can ensure that this word gets its proper Dutch
code [ro:m] in a Dutch context and [ru:m] when it is processed
as an English word.

Two coding components seem to complicate matters. For,
how could it be ensured that a word stored in SIS would be
directed to the 'English' or 'Dutch' component as required?
However, this could be done by means of an 'input switch'
(Kolers, 1966; Macnamara & Kushnir, 1971). Figure 4 shows
how such a switch could operate if it were set in the English
mode.

FIGURE 4
The working of an input switch.

(The dotted line indicates that the coding component is not
accessible).

|English coding component}-4
—’P/'

‘\~ s
JDutch coding component |

-~

input

switch

After a word has been coded its features are matched
against the internal representations of the spelling and/or
sounds of a word. In Figure 3 a separate matching component
was drawn for this purpose. If a match occurs information
about the word is retrieved from its entry in the retrieval
component. Both components will be discussed below.

As discussed in 1.4. the retrieval component in compound
bilinguals is assumed to contain the lexical entries of both
English and Dutch words without any functional separation

12



between them. From a logical point of view such a retrieval
component can only be linked up to a matching component that
also contains logogens or access codes of both Dutch and
English words. Thus, no matter whether HORSE or PAARD have
been coded in separate components, their codes are thought to
be fed into a common matching component in which Dutch and
T“nglish words are represented by their visual logogens or
codes, their sound logogens or codes, or by both. (9) When
a match occurs information about their meaning etc. is
retrieved from their common retrieval component.

The above discussion of the alternative possibilities that
exist for the processing of the two translation equivalents
PAARD and HORSE may be summarized in the following figures.

FIGURE 5A

A possible word recognition system in Dutch-fnglish bilinguals.
This system is adequate if access coding for both languages is
only visual.

common common common
SIS }—¥|Dutch-English L’ matching | retrieval
coding component component component
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FIGURE G5B

A word recognition system that is needed if the sound based
features of words are involved in access coding.

English
coding
component}
common common
SIS | matching retrieval
l
! component component
input
switch
Dutch
coding
component
The two figures show quite clearly what is to be the
central issue in this research. This is the role played by
the visual and sound based codes during visual word
recognition in Dutch and in English. The next chapter will

discuss what is presently known about access coding.

FOOTNOTES

1. The reader may object to the fact that such common
English words as TEXT and ROOM are used as examples of words
that may be unfamiliar to a reader. Perhaps the English-
Dutch cognate pair CLIQUE-KLIEK [kli:k] would appeal more.
However, the words themselves are not thought to be relevant.
What is relevant, however, is the type of cognate they
represent. In the case of TEXT-TEKST this is a cognate pair
that is homophonous and synonomous but which differs in

14




spelling. ROOM, in its turn, represents Dutch and English
word pairs that only share their spellings.

2. In fact most of these language users have learned at
least one other language at school. This will mostly be
German and/or French (Claessen et al., 1978a). This makes
them into multilinguals. However, English takes up a special
position. For, in their own judgement they read German or
French less often that English (Claessen et al., 1978b).
Obvious exceptions are, of course, students who specialize in
German or French. For the purposes of this study, however,
they will only be considered as Dutch-English bilinguals.
French and German were only taken into account with the
construction of stimuli. Care was taken in avoiding the
creation of stimuli that were German or French words.

3. Ervin & Osgood (1954) also distinguish a second type of
bilinguals. They are referred to as co-ordinate bilinguals.
In these language users, it is assumed, bilingual memory may
be represented by two functionally independent storage and
retrieval systems. Such independence is thought to be the
result of an acquisition history in which the two languages
have been kept separate. However, it is not obvious if such
a clear distinction between common and separate storage is
adequately supported by empirical evidence. Indeed,
McCormack (1977) argues that the evidence that was found for
separate storage could also be explained in terms of common
storage.

4. In the literature on visual word recognition the terms
'phonetic' and 'phonological' are commonly used to describe
the access code used for visual word recognition. The use

of these terms suggests a type of coding which is also assumed
to be needed for speech. However, it may be that the sound
based features that are transcoded internally from the visual
characteristics of a word during visual word recognition are
more abstract and less completely specified than the sound
features that play a part in the perception and production of

speech. Therefore, there may even be an autonomous 'reading
phonology' next to speech phonology. The terms 'phonetic'
and 'phonological' do not indicate this possibility. There-

fore, the more neutral term 'sound based' will be used in this

15



study in order to avoid unnecessary and potentially mis-
leading theoretical positions at this stage.

5. The logogen model specifies that logogens can be
activated not only by incoming sensory information but also
by contextual information about the meaning and syntactic
function of the word to be recognised. However, the latter
type of activation will not be discussed, as this study only
deals with the first type. A more fully articulated model
which is essentially similar to the logogen model is described
by McClelland & Rumelhart (1981).

6. As it can be seen in Figure 2 Forster's model also allows
for word recognition through the semantic and syntactic
features of words. For this purpose there is a separate
semantic/syntactic access file.

7. Translation equivalents are defined as words from two
languages that refer to the same concept when used in the same
context. For example, in the context of horse-riding the
Dutch word PAARD is the translation equivalent of HORSE.
However, in the context of chess playing they are not
translation equivalents. In that context the Dutch word
PAARD is the translation equivalent of the English KNIGHT.

8. Hudson's (1981) option of morpheme based coding, as
discussed in 1.4. will not be considered here because the two
words PAARD and HORSE are both monomorphemic and consequently
will not differ from each other in the parsing process .

What remains, however, are their differences in spelling and
sound which are assumed to be preserved in their respective
morphemic codes.

9. As in 1.4. the syntactic/semantic logogens or access
codes will be left out of the discussion. The matching
elements will often be called logogens, but no specific point
hangs on the distinction between active (search) and passive
{(logogen or word detector) models because the central
question in this thesis concerns the access codes.

16



CHAPTER II

ABOUT THE FORMAT OF THE ACCESS CODE : A LITERATURE REVIEW

2.1. A review of monolingual research into access coding.

Recent reviews of bilingual literature (Albert & Obler,
1978; Dornic, 1977; McCormack, 1977) show that research into
visual word recognition in bilinguals has been generally

scarce. The only part of the word recognition system that
has received some attention is the input switch which was
introduced in 1.5. The authors mentioned there (Kolers,

1966 and Macnamara & Kushnir, 1971) measured switching times
during oral and silent reading of sentences in which both
French and English words appeared randomly.

On the other hand, reviews of monolingual research
(Coltheart, 1980; Massaro, 1975; Underwood, 1979) show that
access coding in English monolinguals has been the subject of
much research. Therefore this chapter will be devoted to a
discussion of that research. The aim of that discussion will
be to determine what will be the most promising approach to
studying access coding in Dutch-English bilinguals.

When reports of monolingual experiments concerning access
coding are compared they often show conflicting conclusions.
For example, Rubenstein, Lewis and Rubenstein (1971) come to
the conclusion that only a sound based code is used for lexical
access. (1) Green and Shallice (1976), however, interpret their
results as providing evidence for the visual code being the
only one used for lexical access. On the other hand,
Davelaar, Coltheart, Besner and Jonasson (1978) come to the
conclusion that they have found evidence for an optional coding
strategy. Sometimes the sound based code is used for access,
sometimes the visual one depending on the reader's awareness
of the success of either strategy. Of course, it is quite
possible that these results and conclusions reflect the
flexibility of readers who can access their Mental Lexicon in
different ways depending on their needs. However, it is also

17



possible that different results were obtained because different
research methods were used. In that case it would be
important to find out which method or methods was or were
appropriate. Therefore, this aspect of task dependence

will be gone into before any definite conclusions are drawn
about the access code that is used by monolinguals.

Coltheart, Davelaar, Jonasson and Besner (1977) make an
important observation which may explain why different results
were found in various experiments. They argue that most of
the findings are probably irrelevant to questions about the
nature of the access code because tasks were used in experi-
ments that do not logically require lexical access. The
relevance of their observation derives from the need to
imitate the behaviour to be studied as closely as possible in
an experiment. Access to the Mental Lexicon is then obvious-
ly necessary if visual word recognition is the object of study.

To the observation made by Coltheart et al. (1977) it may
be added that even if lexical access can be assumed to take
place, it should not be the case that a particular type of
coding is invited by the task. For example, if a visual
stimulus is only to be named (Baron & Strawson, 1976;
Frederikson & Kroll, 1976; Mason, 1978; Stanovich & Bauer,
1978) a shallower level of transcoding of visual features into
a sound based equivalent may prove adequate. A deeper level
of transcoding may be required if the meaning of the same
stimulus is to be determined, even without having to
pronounce it. Both this observation, and the one made in
Coltheart et al. (1977) will guide the literature review.

Coltheart et al. (1977) argue that objections can be
raised against a letter search task. This task requires
subjects to read a text searching for a particular letter.

For example, Corcoran (1966) instructed subjects to search

through a passage of prose for the letter < e »>. In some
of the words < e > was not pronounced, as in LATE, in
others it was, as in RED. Because this task can be performed

without the Mental Lexicon being involved lexical access is
evidently not necessary and consequently the letter search
task is unsuitable for research into access coding because it
does not force lexical access. (2)

The above objection also applies to a matching task
(Raron, 1975; Kleiman, 1975). Tn this task a decision must
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Ye made whether two letter strings like GATE AND GAIT are
visually the same. Moreover, it also applies to a reporting
task (Spoehr, 1978) in which the visual presentation of a
stimulus is followed by the selection out of an alternative
pair of letters or out of alternative letter clusters, of that
letter or letter cluster that occurred in the stimulus.

For example, the stimulus is SHARK and the subsequent
selection has to be made on the basis of SH/ST ARK. Also for
this task it is not necessary to enter the Mental Lexicon
bYefore a decision can be made. (At least at the time of
selection , as opposed to after the event).

Another task that is subject to criticism is the rhyming
task (Green & Shallice, 1976) in which a subject is to respond
with 'yes' if two letter strings rhyme, like URGE and VERGE.
It may be that this tas% also can be performed with most words
(perhaps some irregular spellings are excepted) without
reference to the Mental Lexicon . However, the main
objection to this task is that it invites sound based coding.
Consequently, a type of coding may have been used for the
rhyming task that may not be needed for silent reading.

The above may have raised doubts about the possibility of
finding any suitable task at all. However, as pointed out by
Coltheart et al. (1977) the lexical decision task, however
odd it may be itself, is not subject to the criticism that
lexical access need not take place. This task requires
subjects to respond with 'yes' if a letter string is a word
and with 'no' if it is not. It is generally accepted that
with all words and most nonwords it is necessary to access
the Mental Lexicon in order to determine if a letter string

is a word or not. If an internal representation is stored
in one's Mental Lexicon that matches the stimulus in form one
can respond with 'yes'. If no match occurs a 'no' response

follows. The only type of letter string that does not
logically require lexical access is a so-called 'illegal' non-
word. An example of an illegal nonword is BDAZM. For
example, Stanners, Forbach and Headley (1971) found that a
stimulus consisting of three consonants could be responded

to with 'no' before 'yes' responses could be given to words.
This was not the case with 'legal' nonwords. Their responses
were slower than those to words. The fact that illegal non-
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