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ABSTRACT 

The work presented here investigated how word forms are stored and accessed for 

language production. While the study of single word reading has made significant use of 

the concept of lexical neighborhoods (the number of similar words there are in the 

language), the study of word production has not. Data from natural and experimental 

investigations of both tip-of-the-tongue (TOT) states and word substitution errors were 

used to evaluate the organizational system for word forms. This type of detailed 

investigation should aid in discovering the relevant form parameters for determining 

similarity for production. 

It was shown that although the parameters of form that are relevant for TOT states 

and word substitution errors are similar, substitution errors provide a better source of data 

regarding lexical retrieval. This is because TOT data reflect a variety of problem solving 

mechanisms which likely do not play a role in lexical retrieval under normal circumstances. 

The evaluation of specific form parameters overlapping between substitution errors and 

targets suggested significantly greater degree of similarity than had been reported 

previously. Furthermore, experimental investigation of word form overlap indicated that 

the method employed here and elsewhere does not tap the same processes as the natural 

data. 

Experimental investigations of TOT states for both real and novel targets 

suggested that new techniques employed in this dissertation may be usefiil in evaluating 

lexical parameters involved in TOT states and in the process of lexicalization in adults. 
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Chapter 1: Introduction 

The average educated person's active vocabulary is estimated to be approximately 

30,000 words (Levelt, 1989, p. 199). These words must be stored in a way that makes 

them accessible at quite rapid rates. People are easily capable of speaking at a rate of 300 

words/minute for sustained bursts. The central focus of this thesis is how word forms are 

stored and accessed for language production. 

Two main sources of data will be used to address this issue: word substitution 

errors and tip of the tongue (TOT) states. Word substitution errors occur when a person 

says a word other than the one they intended, for example, "white Anglo-saxon prostitute" 

instead of Protestant (Fromkin, 1973, p. 262). These errors can be related in meaning, in 

form, or in both. The similarity between the targets and errors is taken to reflect aspects of 

the processing mechanism. During a TOT state, a person attempts to produce a known 

word, but cannot at the moment say what the word is. When people are in this state, they 

often know some characteristics of their target word (e.g., the first letter). The 

information that a person in a TOT state is able to report about their target may be useful 

in understanding the process of normal lexical selection. In both word substitutions and 

TOT states, some momentary failure of the system provides traces of information 

suggesting the nature of the access process. Each of these sources of data, word 

substitution errors and TOT states, will be tapped in two ways, by evaluation of natural 

occurrences and through experimental study. 
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This introductory section is organized in the following way. First, two types of 

models of language production are described. The description includes a general model 

illustrating the similarities across most models, then an elaboration of the differences 

between the two types. This is followed by a detailed description of the two types of 

evidence that will be used in this thesis: speech errors and tip-of-the-tongue states. I 

describe how each model produces the two types of retrieval failure and how the failures 

illuminate aspects of the models. The latter section describes three types of information 

about word forms that are later used to experimentally investigate more specifically how 

word forms are retrieved: measures of word form similarity, fi^equency (and it's correlates 

familiarity and recency), and the role of memory in language production. Finally, there is a 

section describing findings on proper names, primarily in the TOT literature, since they 

have been largely ignored (for good reason) in studies of speech errors. 

Lexical Retrieval in Language Production Systems 

The background assumptions that underlie the research effort are represented in 

two major contemporary models of language production described below. The two classes 

of models can be broadly described as: a) feed-forward models that minimize the influence 

of lower levels on higher ordered levels and b) more interactive approaches that allow 

feedback, in particular, from various phonological representations to earlier lexical 

records. In what follows, I first sketch aspects that the models have in common and then 

turn to some of their contrasting properties and their implications for both normal retrieval 

and retrieval failures (word substitution errors and TOT states). 
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The most common general architecture for single word production is given in Figure 1.1. 

There are two major levels between the 

generation of a concept intended for utterance and the 

generation of a series of phonemes that is ready to be 

articulated. The first level uses information firom the 

conceptual level to search for the lemmas for the major 

lexical items in the utterance to be produced. "Lemma" is 

the technical term used to refer to representations that 

provide semantic and syntactic descriptions of a 

particular word. Lemmas do not contain information about word form (phonological or 

orthographic); that information is confined to the second level of lexical representation. 

Each major lexical item has a lemma. For example, the lemma for the word "give" 

would contain the information depicted in Figure 1.2: 

give: conceptual specification: 
CAUSE (X, (Goposs (Y, (FROM/TO(X,Z))))) 

conceptual arguments; (X,Y,Z) 
syntactic category: V 
grammatical functions: (SUBJ, DO, lO) 
relations to COMP: none 
lexical pointer: 713 
diacritic parameters: 
tense, aspect, mood, person, number, pitch accent 

iConcei 

Figure 1.1: A Generic 
Model of Single Word 
Production 

Figure 1.2: An example of a lemma (from Levelt, 1989 figure 6.3) 



15 

Each lemma connects, via the "lexical pointer" as in Figure 1.2, to the stored phonological 

information for that item, the lexeme. The information from the lexeme is used to develop 

representations for control of articulation. 

Most proposed models of language production agree (e.g., Butterworth, 1989, 

Dell, 1986, Fromkin, 1971, Garrett, 1975, Levelt, 1989) that there are separate levels for 

word meanings and word forms. Most models agree on this point because the notion that 

meaning and form are psychologically distinct is robustly indicated by several kinds of 

evidence. Some of these pieces of evidence are briefly described below. 

Evidence for Separation of Meaning and Form 

The most obvious evidence that the form of a word is, in principle, unrelated to it's 

meaning is the fact that different languages express the same meaning with very different 

sounds. The word for the concept of'dog' in French is 'chien,' in German is 'hund' and in 

Russian is 'sabaka.' In addition, distributional evidence within languages suggests that 

meaning and form are significantly dissociated. That is, words of very similar meaning, 

generally do not have any greater tendency to share phonology than unrelated words (e.g., 

'sofa' and 'couch,' 'auto' and 'car'). With few exceptions, phonology is not predictable 

on the basis of meaning. When it is, these relationships tend to be derivational, historical, 

or onomatopoetic. Therefore, one can not base a general theory of lexical retrieval on 

correlations of form and meaning. 

These cross-linguistic and intralinguistic distributional facts are relatively apparent. 

However, there are other more difficult issues that concern the relation of form and 

meaning in language. These concern the basic processing architecture. Several studies of 
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the time course of the lexical retrieval process bear on this. These studies suggest that 

meaning becomes available prior to phonology (Dell and O'Seaghdha, 1991; Kempen and 

Huijbers, 1983, Levelt, Schriefers, Vorberg, Meyer, Pechmann and Havinga, 1991; 

Schriefers, Meyer and Levelt, 1990). In addition, the existence of the TOT phenomenon 

and anomic disturbances suggests that the meaning can be available while the form of the 

word is not. Finally, speech errors from both normals (Fromkin, 1971, Garrett, 1976) and 

aphasic patients (Buckingham, 1979, 1987) show that errors involving a misselected 

meaning occur at a different stage than errors involving a misselected sound. 

DifTerences Between the Models 

Although most models of language production agree about the dissociation 

between meaning and form, differences between the proposed models for language 

production arise in describing a) the connection between the meaning and the form and b) 

the organization (or representation) of the listing of forms (lexeme lexicon). These 

questions can be addressed by looking at both speech errors and the tip-of-the-tongue 

phenomenon. This section describes the different methods of connection that have been 

proposed and how word substitution errors and TOT states occur in each of the two types 

of models. The two ways that these models connect meaning to form may be characterized 

generally as 1) 'partially content addressable' and 2) 'connectionist.' 

Partially Content Addressable (PCA) Models 

Butterworth (1989, 1991) and Garrett (1984) have proposed that the first 

phoneme, number of syllables and stress location (at least) may form the "address" that 

links the lemma to the lexeme. This implies that the form lexicon is organized according to 
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these parameters (Fay and Cutler, 1977). That is, the lemma contains some address that 

leads to a particular location in the form lexicon, where the phonology for the target word 

is stored. The forms may be coarsely coded into, for example; one, two and three or more 

syllables; then within two syllables, words with stress on the first syllable and words with 

stress on the second syllable. Bisyllabic words with stress on the second syllable may then 

be divided according to their first phoneme, etc. 

Levelt (1989) has proposed a similar model in which the address is simply a 

number, like a street address. This number points to a location in the form lexicon where 

the phonology for the target word is stored. This position leaves open two possibilities. 

The first is equivalent to the above description in which the lexeme lexicon is organized 

according to form parameters. On this assumption, the number would correspond to a 

location defined by these parameters of form. 

The second possibility is that the number simply refers to a location in a system not 

organized by parameters of form. It could be organized by fi"equency or age of acquisition 

or some other basis. This would imply that the form lexicon is NOT organized according 

to first phoneme, etc. as described above. In order to explain a) the fact that people in 

TOT states tend to know the first phoneme, number of syllables and stress location of the 

target word, and b) the fact that form related word substitutions tend to share these char

acteristics, this model would require some other account. For example, these parts of the 

lexemes could have a "stronger" representation. In other words, the lexeme 

representations themselves would have to differentiate the initial phonemes of most words 

such that these parts are more accessible. This model is not elaborated in detail, thus PCA 
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models will be discussed as if the lexeme lexicon were organized according to form 

parameters with the concomitant assumption that the address mechanism reflects this 

organization, as described above. 

For the PCA models, a form related word substitution error happens when the 

correct lemma is retrieved, but the wrong lexeme is selected. This might happen either 

because of an error in the address or because of an error in the mechanism that selects the 

lexeme. The assumption is that errors normally result in the retrieval of a word that is 

"nearby" in the lexical space. It is extremely rare that word substitutions in normal 

speakers are hopelessly unrelated to the target. 

A TOT would occur, on these models, when the lemma is retrieved (sometimes 

including some or all of the information in the address), but for some reason, the lexeme 

cannot be (fully) retrieved. A possible explanation for the presence of partial knowledge of 

the form is that the pieces of form information known in a TOT state are part of the 

address. It is not decidable on current evidence whether the conscious knowledge is of the 

address itself or of the general properties of words within some region of the form lexicon. 

Connectionist Models of Language Production 

Dell (1986), MacKay (1987), and others have developed interactive activation 

models of language production. In this section Dell's (1986) model is taken as 

representative of this general class of models. In this model, syntactic nodes (which are 

equivalent to lemmas as described above) are connected to phonological nodes by 



weighted connections.' All connections in this model are bi-directional. That is, if the node 

for "cat" is connected to the phoneme node /k/, the phoneme node also can send activation 

back to the higher level node. 

To initiate an utterance, concepts are activated at a high level equivalent to the 

message level described above. These concepts then send activation to the level below, 

thus beginning the construction of a representation at the syntactic level. Part of the 

construction process at each level involves the building of frames that specify the 

categories of all the items that are to be inserted at that level. For the syntactic level, the 

frame will specify the grammatical category of each element in the utterance. Each node at 

this level is marked for its grammatical category so that it can be selected and inserted 

according to this parameter. At the phonological level, the categories are; onset, nucleus 

and coda. When the node for "cat" is activated at the syntactic level, it sends activation to 

the onset phoneme /k/, the nucleus /ae/ and the coda III. 

The most activated item at the time of selection is "tagged" and inserted into the 

appropriate location in the frame. Being tagged increases activation temporarily. This 

activation is then passed to the nodes that the activated item is connected to both in the 

level below and in the level above. 

In Dell's (1986) model, a word substitution occurs when the error word is more 

highly activated at the time of selection than is the target. Form similar word substitutions 

happen because the target lemma correctly activates parts of its lexeme, and those parts. 

' Dell's model has a morphological level between the syntactic and phonological levels, but for purposes 
of simplicity, the morphological level will not be described. It is not crucial for the present discussion. 
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through spreading activation, feed back to the lemma level, activating a word that shares 

those parts of the phonology. Feed forward from this lemma, if it is activated enough, then 

causes increased activation of the incorrect parts of the phonology as well. Thus a related, 

but incorrect word is more highly activated at the time of selection. This model, as is, does 

not account for the observed relationship between form-related errors and their targets. 

Because the model does not make any distinction between the onset and the nucleus in 

terms of timing of activation, there is nothing in the model that constrains errors to be 

related to the targets in particular ways. 

TOT states cannot be modeled with the 1986 model. However, this model could 

easily be adapted to account for the TOT data and to more accurately reflect the particular 

characteristics of the word substitution findings. For example, in a more recent version of 

his model, Dell (1988) has added a feature that improves the ability of this model to 

account for the TOT data; phoneme selection is serially ordered in this version of the 

model. This adaptation probably needs to be extended so that the model can account for 

the distinct role that initial segments play in both errors and TOT experiences. Dell (1988) 

makes reference to this issue; "I believe that the model must be changed to accommodate 

these initialness effects, as they are fundamental to its domain." Dell (1986) notes that 

there is a simple solution to the problem of incorporating the initialness effects into the 

model. He claims that the role played by the initial phoneme in word substitution errors 

and in TOTs is a result of the fact that they are "easy to retrieve - or, to use activation 

terms, they become highly activated quickly." The initialness effect can be incorporated 

into the model by increasing the connection strength from the higher units to the initial 
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sounds relative to non-initial sounds. Note, however, that this accommodation to the 

significance of the initial portions of words is purely descriptive - viz., the difference in 

strength is not integral to the way in which the model does access. In this respect it 

contrasts with the partially content addressable approach for which this feature is 

functional and represents a claim about the similarity space and retrieval operations. 

Data Types that Constrain Modeling 

The next two sections provide some background information about the two 

relevant data types presented in this thesis: speech errors and tip-of-the-tongue states. For 

each of these types, I provide a description of how they are collected and how they bear 

on lexical retrieval for production. 

Word substitution errors 

Speech errors (both those made by neurologically healthy speakers and those made 

by people with a specific language deficit) have been the primary data source for language 

production models. They have been collected by several researchers by selecting periods 

of time over which errors will be collected (to eliminate recording bias) and noting any 

potentially relevant inforination (the error, the target, the context, any environmental 

influences such as spoken or written words that intrude into the speech, etc.). Speech 

errors provide constraints on how the language production mechanism could possibly 

operate (Fromkin, 1973). The occurrence of an error can indicate which types of items are 

processed at the same stage, and which units are the proper ones for describing processing 

at various stages. 
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Several classes of speech errors have led to the organization of the models 

described above (see Garrett, 1992 for recent overview). This section focuses on word 

substitution errors. They illustrate some important aspects of the models and have been 

used as primary evidence for the architecture in Figure I. Word substitutions are the 

subject of the set of studies presented in Chapter 2. Some examples appear in Table 1.1. 

The errors appear in italics and the targets appear in bold. 

Table 1.1: Word Substitution Error Types 

Error Type Error Target 
Meaning-related word substitution put it in the oven at a very low 

speed 
temperature 

Form-related word substitution I've got whipped cream on my 
mushroom 

mustache 

Mixed word substitution .. should be in question marks.. quotation 

A word substitution is the replacement of one word with another. However, such 

substitutions arise in several different ways. It is quite clear that some instances of a wrong 

word appearing in an utterance may be due to other mechanisms than the failure of 

retrieval from long term memory. I will, for the present discussion, focus on the error 

types conventionally interpreted as retrieval failures, but will return to issues of other 

mechanisms in Chapter 2. Relations between targets and intrusions in word substitutions 

have been broken down into three types by most investigators: semantic, word form and 

both ("mixed"). In the semantically related errors, as in the temperature/speed example 

above, there tends to be no significant similarity of form. These errors must occur at a 

level at which semantic information is important, and form information is not in play. In 

the language production models above, meaning related word substitutions would be 
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described as a misselection of the lemma with subsequent correct retrieval of the form 

associated with the misselected lemma. 

The second type of word substitution error has come to be referred to as a 

'malapropism' because similarity of form dominates the relation^. These are errors in 

which the target and intrusion share certain characteristics of form, but no semantic 

relationship is present, as in the mushroom/mustache example above. Specifically, form-

similar word substitution errors share with their targets the characteristics of onsets (and 

sometimes final segments) that are phonetically similar, stress location and number of 

syllables (Fay and Cutler, 1977). These substitutions must happen at a stage in the model 

where form is in play and meaning is not relevant. That is, the lemma must have been 

correctly retrieved, but the mistake is now in the selection of the lexeme. A final point of 

note is that form related word substitution errors tend to belong to the same grammatical 

category (Fay and Cutler, 1977; Garrett, 1980). That is, as in the examples above, nouns 

substitute for nouns, etc. 

The third type of word substitution shows both sound and meaning similarities, 

although the form characteristics that are shared by these pairs may not be the same as 

those that are shared in the form related substitutions (however, see Dell and Reich, 1981 

for a different classification of substitution errors). These "mixed" errors are the subject of 

much debate in the literature in terms of what they might reveal about feedback of 

phonological information fi'om the lexemes to the lemmas. 

^ A somewhat unfortunate term, since the speech errors we focus on are not, as were Mrs. Malaprop's, 
errors of ignorance. 



24 

In most models, substitution errors occur when the mechanism misselects either 

lemmas, in the case of semantically related errors, or lexemes, in the case of the form 

related errors. The misselection is of another item that is 'similar' to the target. The 

similarity is taken as evidence about the structure of the language production system. 

Mixed errors occur in different ways in the two types of model. In the 

connectionist models, feedback from lexemes to lemmas causes mixed errors in the 

following way. The semantics of the target activate not only it, but also other related 

targets (e.g., if the target were 'cat' other animal words might also receive some 

activation). Feedback from the phonology of the correct target also provides activation to 

the lemma of other words that share phonology with the target (e.g., 'rat' might receive 

some feedback from the activation of the correct phonology). If a word that is related both 

semantically and phonologically to the target receives enough activation from these two 

sources (the semantics and the phonology) and additionally has a higher resting activation 

(by chance - because resting activation levels fluctuate in this model, and/or by being 

higher in frequency - because higher frequency words have higher resting activation 

levels), it might be retrieved rather than the target. In fact, the feedback account suggests 

that mixed errors are likely to occur because there is activation both from semantically 

related items and from the phonology. Evidence for higher than chance rates of mixed 

errors has been found in both patient and normal populations (Gagnon, 1997). In the PC A 

account, mixed errors might arise in two ways. One way for a mixed error to occur in the 

PC A type model would be just by chance. If a lemma selection error occurs, there is some 

chance that the intruding word would also be phonologically related to the target. 
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Similarly, if a lexeme selection error occurs, the error might, by chance, be semantically 

related to the target. The other way would be through mix-ups in working memory or 

other memory buffers that are part of the language production apparatus or related editing 

and control functions (as in Levelt's (1989) syntactic buffer or articulatory buffer, p. 12). I 

return to memory and editing issues in further detail in Chapter 2. 

In brief, the three types of word substitution errors arise in somewhat different 

ways in the two different types of models, particularly so for the mixed errors. Chapter 2 

reports several analyses that investigate more precisely which aspects of phonology are 

shared in form-related errors. These analyses also address the questions of a) the role of 

memory in creating errors, b) the role of frequency in error selection and c) the proportion 

of mixed errors that occur in a large database of target/error pairs. 

The Tip-of-the-tongue phenomenon 

TOTs are a type of word retrieval failure in which people attempt to retrieve a 

word that they are confident is in their lexicon, but is temporarily inaccessible. This 

phenomenon was first described by James in 1890: 

Suppose we try to recall a forgotten name. The state of our consciousness 
is peculiar. There is a gap therein; but no mere gap. It is a gap that is intensely 
active. A sort of wraith of the name is in it, beckoning us in a given direction, 
making us at moments tingle with the sense of our closeness and then letting us 
sink back without the longed-for term. If wrong names are proposed to us, this 
singularly definite gap acts immediately so as to negate them. They do not fit 
into its mould. 

This oft cited quote captures three of the aspects of the TOT phenomenon that have been 

investigated in the century since James wrote it. First, the 'wraith' of the name is now 
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known to generally include the first phoneme (or letter), and some parts of the prosodic 

structure (Brown & McNeill, 1966). Second, the relation of'wrong names' (or 

"alternates") to the target word in a TOT state has received a significant amount of 

attention in the literature (Jones & Langford, 1987, Jones, 1989, Perfect & Hanley, 1992 

and Meyer & Bock, 1992). Third, although names are now known to cause a very large 

proportion of naturally occurring TOTs, they are certainly not the only perpetrators. The 

cause of the predominance of TOTs for names in particular still eludes conclusive 

explanation. 

The first method of obtaining TOT data came fi-om psychologists recording their 

own experiences in diary form. Wenzl (1932) and Woodworth (1938) were the first to 

systematically note the occurrences and characteristics of these "peculiar" states. This 

method is now referred to as the diary collection method and has been extended to include 

large numbers of participants. In diary studies, participants are supplied with many copies 

of a questionnaire to fill out during the course of their day each time they happen to fall 

naturally into a TOT state. Several studies have used diaries to obtain naturalistic data 

about various aspects of the TOT phenomenon, such as: firequency of occurrence of 

TOTs, characteristics of the types of words that cause TOTs and relation of non-target 

words produced during the TOT states (alternates) to the target words, method of 

resolution, age differences, etc. (Burke, MacKay, Worthley & Wade, 1991; Reason and 

Lucas, 1984). 

The most widely employed method for collecting TOT data involves inducing 

TOTs in large groups using definitions for rare words. Brown and McNeill (1966) 
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conducted the first experimental investigation of the TOT experience. Their methodology 

was simple: they read people definitions of rare words and when participants felt they 

were in a TOT state, they were asked to provide certain information about the word that 

they had partially in mind. The information requested was; the number of syllables, the 

initial letter, alternates of similar sound, alternates of similar meaning. After the people 

who were in a TOT state had filled out as much information as they could, the 

experimenter read the target word aloud. The participants were then asked to say whether 

this was the word they had been seeking or not, and if not, there was a column to write 

target words which differed from the experimenter's. 

The results of the Brown and McNeill (1966) study and later investigations of the 

TOT phenomenon are reported in the following section and summarized in Table 1.2. 

Unfortunately, most of the numbers provided in this table can not be compared with one 

another. This is due to the fact that there are differences in the data that are included in the 

numerators and denominators 
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Table 1.2: Summary of TOT data from published studies reporting percent of target 
characteristics correct based on direct guesses (DG), similar sounding words (SS) 

and chance (CH) estimates. 

Initial 
letter/phoneme 

Syllables Stress 
location 

Final 
phoneme/letter 

DG SS CH DG SS CH SS CH DG SS CH 
Brown & 
McNeilP 

57 49 8 60 48 20 76-^ -45 
5 

-28 

pretest 51 47 
Koriat & 
Lieblich^ 

71 27 10 80 38 69 47 17 

Burke 
(diary) 

36 6 43 23 

Burke 
(lab) 

19 6 37 26 

Kohn' 45* 9 35 20' 
Rubin 50 31 

Browman 51 P 
58 L 

6 56 26 82 56 37 
L 

Yarmey 
l" name 

68 83 73 83 

Last 
name 

59 77 79 77 

for each of these studies. For example, in one study, the proportion of correct instances 

may be divided by the total guesses of participants in a TOT state for the experimenter's 

target word and in another study, it might be divided by the total number of participants in 

^ Brown & McNeill chance based on similar meaning words. 
^ Only two-syllable targets (49 words) 
' Extrapolat^ from Brown & McNeill Figure I. 
^ Koriat & Lieblich direct guess numbers are only from subjects who had TOTs for the e.xperimenter's 
target word. Chance estimates are from subjects in a "don't know" state. SS results are published in the 
1975 paper (estimated from Figure I), based on 40 words, the ones where Ss had a TOT for the 
experimenter's word and did not resolve it during the e.\periment 
^ Kohn results reported are for "successful searches'^ i.e., those that terminated in successfiil retrieval of 
the target word. 
' Direct guesses for initial phoneme come from fragments that subjects produced in the course of their 
search. 
' Unsuccessful searches. 
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a TOT state whether it is for the experimenter's target word or not. This leads to a large 

artificial discrepancy in the reported percentage values. 

It is clear enough that TOT data reflect similar regularities to those we have 

discussed with regard to word substitutions. Does this correspondence arise fi'om similar 

causes? And, if so, what can TOT data provide for an investigation of how the meaning of 

a word connects to its sound and how the sounds for words are organized in the brain? 

For TOT data to bear on these questions, we need to systematically assess what sort of 

information is available to a person in the TOT state. Particularly, it is important to 

determine whether the information available in a TOT state is relevant for normal lexical 

retrieval. It has previously been assumed that it is relevant because the phonological 

information available in a TOT state matches that shared between word substitution 

targets and errors. However information available to a speaker in a TOT state might not 

be directly relevant for lexical retrieval. There are at least three other ways that the 

information might be available. The first is that the failure (or the initial search) could 

trigger alternate methods (ones other than the direct process of lexical retrieval for 

production) of attempting to retrieve the target. For example, an episodic record of the 

last time the word was heard or seen is probably not a normal part of the retrieval process, 

but it might be quite a useful way to recall the word when normal access routines fail. The 

second reason why information that is not part of the normal retrieval process might be 

available in a TOT state is that parts of the word may be inferable simply based on the 

meaning of the word. For example, if a speaker is searching for a word having something 

to do with stars, it is a reasonable assumption that the word starts with "astr-." In the 
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section on the role of memory in language production, these two sources of information 

(episodic and general properties of the language) will be considered. Finally, phonological 

information about the target word may be inferred from other candidates that occur to the 

speaker, whether consciously or not. For example, if the words "consternation" and 

"complication" are brought to mind, the speaker might infer that the word is four syllables 

and starts with a M sound. Thus, the question of how TOT states arise and what mediates 

the report of partial information requires explanation. In addition, the use of such data for 

retrieval claims must be justified. 

Other than the models of language production described above, there are three 

alternative accounts of how TOTs occur. The first two were developed specifically in 

order to account for the TOT data. As such, they are more descriptive than explanatory. 

The first, the "faint entry hypothesis" was developed by Brown and McNeill (1966). It 

suggests that when we encode words, we encode some parts of the word better than 

others. The resulting representations thus reflect this encoding process and are more 

subject to problems in the portions that are not well encoded. The second description of 

how TOTs are caused (Jones, 1989, Woodworth, 1929) invokes the notion that there is 

another more highly activated word, a "blocker" that prevents the target from being 

accessed. The third account (Burke, et al. 1991) is based on MacKay's model of language 

production, which is quite similar to Dell's model described above. This model claims that 

TOTs are a result of difficulty in transmitting activation from one level to the next. 

There are two opposite ideas about the role of alternates in TOT states: cueing and 

blocking. The cueing hypothesis is based on the "faint entry hypothesis" of Brown &. 
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McNeill (1966). They suggested that the speaker first gains access to the more strongly 

represented information (the beginning and sometimes ends of the words) and then the 

alternates act "to bring out the missing parts the way heat brings out anything written in 

lemon juice." That is, the alternates help to retrieve the target. In contrast, Woodworth 

(1929) suggested that other words that come to mind during a TOT state "block" the 

target from being retrieved. This notion was resurrected and tested experimentally by 

Jones and Langford (1987) and later by Jones (1989). They presented phonologically 

related "interlopers" after definitions and found that there were more TOT states in this 

condition than when unrelated or semantically related words followed the definition. 

Subsequent studies have found several flaws in this experiment. These studies have shown 

that experimenter-provided alternates have no effect (Perfect & Hanley, 1992) and that 

they improve retrieval of the target (Meyer & Bock, 1992). 

Diary studies have also provided conflicting data with regard to the role of 

alternates. Burke, et al. (1991) found that TOT states that were not accompanied by 

alternates were resolved more quickly than those that were accompanied by alternates. In 

contrast. Reason and Lucas (1983), reported that "the only internal strategy used with any 

success in the resolution of blocked TOTs was, surprisingly, the generation of similar 

words or names." 

One problem with such a comparison is that both of these studies neglected to take 

account of the relationship of the alternates to the target. That is, there is probably a 

difference between semantically related alternates and phonologically related alternates. In 

addition, there is probably a difference between generating related words and actually 
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having a single word that continues to intrude and truly act like a "blocker." Again, neither 

study took account of this distinction. One possibility is that for TOTs that took longer to 

resolve, there was more of an opportunity to produce alternates, however. Burke, et al. 

argue that the older participants in their experiment took longer to resolve their TOTs and 

produced fewer alternates. 

It remains unclear what the relationship is between naturally occurring "blockers" 

and the targets. Kohn, et al. (1987) separated phonological and semantic alternates, but 

did not look specifically at the ones participants thought were blocking. They showed that 

"responses which are phonologically related to the target are more likely to be followed by 

correct retrieval than responses which are only semantically related." There is an 

interesting dissociation for phonologically related items in this study. Fragments that were 

phonologically related to the beginning of the target word were more likely to lead to 

successful retrieval of the target than were whole words that matched the beginning of the 

target. This leaves open several possibilities. One interpretation of this finding might be 

that some of the whole words that matched the beginnings of targets were indeed acting as 

blockers, preventing the successful retrieval of the target. This interpretation also suggests 

that fragments cannot act as blockers. Since there are no data provided about the 

subjective sensation of blocking, this hypothesis cannot be evaluated. Another 

interpretation might be that when people are producing fragments they are close enough 

to the target that they can easily reject alternate whole words. No analysis was done to 

determine whether the fi-agments were in fact more closely related to the targets than were 

the whole word alternates. Nor was any analysis done comparing the phonological 
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proximity of related words that resulted in successful retrieval to those that did not result 

in successful retrieval. It will be necessary to evaluate very large collections of such 

responses, including the time course of the searches, to determine the best interpretation 

of this finding. 

It is clear that the blocking versus cueing issue must be considered when 

discussing predictions about the role of the number of similar words during a TOT state. 

This issue remains unresolved, therefore both possibilities must be considered. The two 

hypotheses are not incompatible, in the sense that both may be correct for different TOT 

states. 

Phonological Neighborhoods 

This section discusses some possible explanations for the relationship between 

alternates and targets in TOT states and between errors and targets in word substitutions. 

These explanations are based on the number of words in the lexicon that are similar to a 

target. This discussion begins with a description of three studies that have investigated the 

effect of the number of similar words on lexical retrieval for production. 

There are three studies that have investigated the notion that the number of similar 

words affects the retrieval of a target word. These studies each use different definitions of 

what 'similar' means and they are all different from the definition proposed in this thesis. 

Furthermore, the dependent variables differ: for two of the studies it is number of TOT 

states and for one it is number of word substitution errors. Although these are both 

retrieval failures, it is not immediately apparent that neighborhood size would necessarily 
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affect these two processes in the same way. Nevertheless, each study reports differences 

depending on neighborhood size. It is interesting to evaluate the various definitions and 

their implications for the process of lexical retrieval. 

Harley & Bown (1998) sought to investigate why some targets are more likely to 

cause TOT states than others. They proposed two hypotheses: fi^equency and number of 

neighbors. As they noted, it is generally assumed that there will be more TOT states for 

lower frequency targets despite the fact that there are some studies with contradictory 

implications. They also pointed out that the number of competitors that an item has may 

affect its retrievability. For word reading, a large number of neighbors facilitates lexical 

decision and naming speed for low fi-equency words (Andrews, 1992, 1997). Studies of 

written words use Coltheart N to calculate the number of other words that can be made by 

replacing one letter in a target word. For example, the word "lake" has many neighbors, 

such as; make, like, lane, etc.; whereas the word "able" only has one neighbor; axle. 

Harley & Bown (1998) found that there were significantly more TOTs for low 

frequency, low neighborhood words. Although orthography and phonology are highly 

correlated in English, they are not perfectly correlated. Thus, some items that would have 

many neighbors using Coltheart's N calculation, would not have many neighbors if 

phonological neighborhood were calculated. For example, one of their items was "axe" 

which has many orthographic neighbors; ate, are, ale, etc. However, none of these 

neighbors are phonological neighbors of the target word. This problem also occurs in 

reverse, some items that do not have many orthographic neighbors, e.g., "doubt," have 

several phonological neighbors (e.g., down, bout, lout). To address this question, Harley 
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and Bown estimated phonological neighborhoods and redefined those items that would 

change from high to low density or vice versa. This caused eight items to change category 

in each experiment. The results still held for the reanalysis. 

One issue that they attempted to address in a second experiment was the length 

effect. There is a serious confound in that the items with few neighbors tend to be longer. 

In the second experiment, they restricted all items to either one or two syllables. 

Unfortunately, this did not improve the situation greatly. In experiment one, 26/30 low N 

items were one syllable, whereas only 3/30 of the high N items were one syllable. In 

experiment two, 28/30 low N and only 6/30 high N items were one syllable. Since we 

know that the number of syllables plays an important role in language production, this 

remains a serious flaw with this experiment. 

Another extremely important issue is whether the TOT states experienced by the 

participants were for the targets the experimenters intended. Since the experiment was 

carried out in groups and answers were written by the participants, it was not possible to 

ask extensive questions about each participant's TOT states. Several pieces of evidence 

suggest that some portion of the TOT states were not for the experimenters' intended 

targets. First, half of the items included in the experiment were very high frequency (at 

least 100 occurrences per million words, mean of 270 in the first experiment and 164 in 

the second). It is hard to imagine a person having a TOT experience for words like BALL, 

NEW or TAX. Nevertheless, there were 326 reported TOT states on the high frequency 

items. It seems more likely that participants believed that a more complex word would be 

expected. That is, definitions such as: "A financial contribution to the state, compulsorily 
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levied on an individual, business, or property may have led participants to search for a 

response that matched the register of the definition. Additional evidence for the notion 

that some definitions may have caused TOT states for other than the intended targets 

comes from the low rate and accuracy of the guesses at partial information of the target. 

Finally, the fact that most of the alternates that participants produced while in the TOT 

state were lower frequency than the intended targets suggests that they were expecting 

that the target would be a lower frequency item. 

When the analysis was carried out only on resolved TOTs, the frequency effect 

was still present (in the first experiment, but not in the second) suggesting that at least 

these TOTs on high frequency items were legitimate (since they were resolved). 

Additionally, the neighborhood effect still held when the analysis was restricted to only 

resolved TOTs. Thus, this study suggests that definitions for words with few neighbors, as 

defined by Coltheart N, are more likely to induce TOT states than are definitions for 

words with many neighbors. The finding that low density neighborhoods produce more 

TOT states suggests that similar words provide support for a target, as the cueing 

hypothesis would predict, rather than inhibition, as the blocking hypothesis would predict. 

Heller (1992) also endeavored to investigate the effects of similar words on the 

retrieval of a target. He used digram frequencies of the first two letters of the target words 

to determine neighborhood size. For example, TYCOON had few neighbors (defined as 

less than the median number of neighbors - 162.5) and MONASTERY had many 

neighbors. Although he did not consider number of syllables, the words in the 

neighborhood were only considered for words of three to seven letters in length. He found 
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a trend for words that were "low in phonological distinctiveness" (i.e., high density) to 

result in more TOT states. If this were due to other words in the neighborhood becoming 

more activated and blocking the target, one might expect more sound related words to be 

reported for the high density than for the low density targets. However, this was not the 

case. Thus, although high density words resulted in more TOT states in this experiment, it 

is unclear whether the blocking hypothesis can be supported. Note that this finding is 

opposite to that reported by Harley & Bown (1998). 

One other study has investigated the role of phonological neighborhoods, this one 

investigated word substitution errors rather than TOT states. Vitevitch (1997) defined 

phonological neighborhoods as all words that are one phoneme different (add, delete or 

substitute a phoneme) from the target word. Note that this definition of neighborhood will 

usually result in larger neighborhoods than the Coltheart definition since adding and 

deleting one unit will usually produce more words. Furthermore, the fact that the 

definition is phonology-based will generally result in larger neighborhoods since different 

spellings of the same sound are quite common in English. He used 138 of the 

malapropisms reported by Fay and Cutler (1977) and determined their phonological 

neighborhood size by finding all the one phoneme different words within an on-line 20,000 

word dictionary. 

Vitevitch found opposite effects for low versus high fi-equency target words. Low 

fi"equency words with few neighbors were more common targets in word substitution 

errors than low fi-equency words with many neighbors. In contrast, high frequency words 

with many neighbors were more common targets than high frequency words with few 
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neighbors. This effect was found using a fi-equency criterion point of log 35 and also for 

log 85. This finding matches that of Harley & Bown if we assume that retrieval failures of 

either type, either TOT or word substitution, result from the same process. Low frequency 

words with few neighbors appear to be more difficult to activate. 

For the most part, words that are one phoneme different have the same number of 

syllables. Thus, this definition seems to take into consideration more of the variables 

known to be important for language production. The primary difficulty with this study was 

simply that the dictionary used was quite limited, only 20,000 words. Within those words, 

homophones were only represented once, as the alphabetically first word. So, "war" 

would be in the dictionary, but "wore" would not. Also, homographs were only 

represented once. In combination, these idiosyncrasies limit the neighborhood size 

estimate and it is not clear that the reduction in estimate would be equally distributed 

across various neighborhoods. Further evidence for this limitation comes from the fact that 

more than 10% (18) of the original (156) target/error pairs could not be used because at 

least one of the members was not in the dictionary. Additionally, since the definition of 

neighborhood was "words that are a single phoneme different", any error in coding the 

phonology might have a great impact on the outcome. Dialect differences in 

pronunciation, for example, could significantly alter the estimation of neighborhood size. 

In this thesis, a different definition of phonological neighborhoods is explored. 

Namely, words that share initial phoneme (IP), number of syllables (NS), and stress 

location (SL) are considered "neighbors." Density variations based on these factors are 
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contrasted in TOT and in word substitution data for which such parameters are clearly 

relevant. 

I have reviewed evidence for the importance of IP, NS and SL from word 

substitution errors, in which these three pieces of information are often shared between 

error and target, and from TOT research which indicates repeatedly that these three 

characteristics of target words are available while the other aspects of the phonology 

remain unavailable for output production. These three factors may be used to characterize 

a notion of similarity among word forms. 

Any model of language production must explain how the meanings of words are 

connected to the sounds of words, and this connection must be sensitive to some form of 

'similarity' in order to account for error phenomena. That is, on either type of model of 

language production, similar words will be more likely to be misselected for each other 

than dissimilar words. Thus, similarity plays a role in language production. The question 

is, what is that role? 

I introduce here the notion of phonological neighborhoods to more sharply focus 

the discussion of similarity. Phonological neighborhoods may be used to explain three 

unsolved problems described below: the disparity in the number of TOTs evoked by 

various target words, different (other than initial phoneme, etc.) information shared 

between target and alternates in TOTs and between targets and errors in word 

substitutions, and a problem of the lack of unique specification of the address. 

We may define a "neighborhood" as words that share the three parameters 

mentioned above and evaluate the effect on the address of a word being in a dense 
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neighborhood versus a sparse neighborhood. Considerable evidence from recognition 

studies suggests neighborhood density is an important variable in recognizing written 

words (Andrews, 1992). Its evaluation for production may aid in revealing important 

aspects of the processing system (Forster and Davis, 1991; Luce, Pisoni and Goldinger, 

1990). 

I earlier noted three types of description of the connection between meanings and 

forms of words. Connectionist models incorporate weighted connections, Levelt proposes 

a numerical address and Garrett and Butterworth describe an address that itself contains 

part of the phonological information. This third proposal requires that the lexemes be 

organized according to these parameters. The first two types of models do not address the 

importance of the IP, NS and SL. One solution for Levelt might be that IP, NS and SL 

receive special status in the lexeme lexicon. However, this leads to the question of how 

and why this would be the case. The problem for the Garrett/Butterworth description is 

that these three pieces of information do not lead to a unique lexeme. 

There are two potential solutions to the problem of unique selection. The first 

would be to add more information to addresses in HD neighborhoods. In effect, this 

would make all neighborhood sizes roughly equal and relatively small. This would require 

that as a child was learning new words, whenever there was more than one word that fit a 

description, the lemma would have some information added to it that would distinguish 

the old word from the new one. For example, say the child already knew the word "apple" 

which had the address: "starts with /ae/, two syllables, stress on first." If the child 

subsequently learned the word "axle" which also fits the same description, one of their 
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entries (or maybe both) would need more information. One might get; "second letter is x" 

added to it's address. An alternative would be that the word with the highest density 

neighborhood sets the norm. That is, every word is coded according to the amount of 

information required by the most dense neighborhood. Thus, words in low density 

neighborhoods would be highly overspecified. If this were the case, some other 

explanation of the saliency of the IP, NS and SL would be required. 

The second possible solution to the problem of unique selection would be to send 

all the potential candidates through the comprehension system. In this scenario, every 

address would be IP, NS and SL, and every word selected by a particular address would 

be checked for its appropriateness in the context to be uttered. Presumably this would be 

done in some kind of frequency order, or perhaps there would be some other mechanism 

for reducing the set. 

Differential predictions can be made based on "add more information" compared 

to "check through comprehension." There are several potential sources of data that might 

bear on this question comparing LD and HD words: the number of TOT states or word 

substitution errors elicited, relations between targets and errors in word substitution 

errors, the information available in a TOT state and the number or type of "alternates" that 

people in a TOT state produce. 

Number of TOTs is not predictable by theory alone. This is because we do not 

know whether similar words block or cue the target and because it is not known how 

addresses are coded and precisely how errors occur. Different predictions would arise 

under various of these assumptions, and, if the outcome goes one way or the other, it does 
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not distinguish between several hypotheses. Nevertheless, a difference between high and 

low density targets in number of TOTs would at least suggest that there is some 

psychological reality to the neighborhood density theory for production systems. 

If more information is added to addresses for high density targets, how much 

information would be available during a tot state and what phonology would be common 

between targets and errors in word substitutions? This indeed seems to be predictable. If 

there is more information in the address for high density words, and if TOT states indeed 

represent a point at which a speaker has access to an address without arriving at that 

address, there ought to be more information available during a TOT state for a high 

density word than for a low density word. Similarly, there ought to be more information in 

common between targets and errors in word substitutions for high as compared to low 

density targets. 

The second hypothesis, "send candidates through comprehension system," would 

require some specification of the order in which words get tested to see if they are the 

target, perhaps by fi-equency. In addition, it would be important to know whether only one 

word could be tested at a time or whether multiple words can be tested in parallel (see 

Levelt, Roelofs & Meyer, in press for an argument against multiple coactivation). 

Regarding the amount of information available during a TOT state and conunon 

phonology between targets and errors in word substitutions, if the system sends all 

possible candidates through the comprehension system, we would predict no difference 

between high and low density targets because both are postulated to have the same 

amount of information in the address: IP, NS and SL. Any other information available in a 
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TOT state or in common between targets and errors in word substitutions should be 

randomly distributed across low and high density targets. 

To summarize the predictions, some difference between high and low density 

words in terms of number of TOTs or word substitutions can be predicted by each of the 

two hypotheses, but there is no outcome that can distinguish between the two. In contrast, 

predictions about the amount of information that might be available during a TOT state for 

high versus low density targets differentiate the two hypotheses. The "add more 

information" hypothesis predicts that high density targets ought to have more information 

available in a TOT state. Similarly, there ought to be more information in common 

between targets and errors for word substitution errors when the target is a high density 

word. The "send candidates through the comprehension system" hypothesis, on the other 

hand, predicts no difference between high and low density targets in terms of either 

amount of information shared between targets and errors in word substitution errors or 

amount of information available to a speaker in a TOT state. 

Frequency, Familiarity and Recency of Target Words and 
Alternates/Errors 

Frequency is known to greatly affect the rate of lexical access from the printed 

word (see, for example: Forster, 1976, 1996). In addition, several studies have shown that 

the time to name a pictured object is also highly correlated with the written word's 

frequency (Huttenlocher & Kubicek, 1983; Oldfield & Wingfield, 1965). It is not yet fully 

clear what role fi-equency (and its correlates, familiarity and recency) plays in lexical 

access for spoken production, particularly for TOT states. It has been assumed, in most 
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experimental TOT studies, that lower frequency words are more likely to elicit TOT 

states. However this assumption has not been tested extensively. In order to begin to 

investigate the question of the role of frequency, we can look at the fi-equency of the TOT 

targets sought by people participating in diary studies. 

TOTs 

One informative, though not surprising, result from the diary study carried out by 

Burke, et al. (1991) was the low frequency found for the resolved TOT words (excluding 

proper names and phrases). Almost half of the words were so infrequent that they were 

not listed in the frequency tables. Additionally, however, they did note that 11% of the 

TOT words exceeded the median frequency for all (open class) words in Francis and 

Kucera, 84 per million. In contrast, familiarity ratings for the targets in this study were 

quite high. On a scale of 1 (very unfamiliar) to 7 (very familiar), the mean rating was 

greater than five. Thus, although most of the words were quite infrequent, they were 

familiar to the participants. 

This study also evaluated recency for acquaintance names. They found that older 

adults had more TOTs for acquaintance names than did middle age and younger adults. 

This was not due to the acquaintance being made more recently or for a shorter duration. 

For older adults, the amount of time since the last contact with the acquaintance was 

greater. 

Reason and Lucas (1984) had 31 people keep records of their spontaneous TOT 

occurrences. In 4 weeks, 75 TOT states were reported. The participants in the first study 

were asked to rate the targets for familiarity. Most of the targets (73.3%) were rated as 
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either very familiar or moderately familiar. The remaining 20 targets were rated as only 

slightly familiar. In their second study. Reason and Lucas (1984) reported that participants 

rated the words that they considered "blockers" as higher in both frequency and recency 

than either the target word or other intermediate words that were not blockers. Thus, 

more frequently and/or more recently used items are likely to intrude on an utterance. 

However these results are highly tentative because a) they are based on very few instances 

of blocked states (10) and b) the panicipants' ratings may have been incorrect. 

Experimental studies offer the opportunity to study the effect of frequency in a 

controlled way. However, there have been only two studies that have specifically 

investigated frequency and they provide conflicting results partially due to discrepancies in 

definition of high versus low frequency. Harley & Bown (1998) found that there were 

significantly more TOTs for low frequency words than for high frequency words. The high 

frequency items in their experiment were very high, at least 1 GO occurrences per million 

words, with a mean of 270 in the first experiment and 164 in the second. The low 

frequency items were all under 9 per million with an average of 4.5 in the first experiment 

and 3.7 in the second. In contrast. Heller (1992) found no effect of frequency of the target 

words. However, the "high frequency" targets only ranged from 17-48 per million 

words, with an average of 31. Thus, words with frequencies of less than 100 occurrences 

per million words, may be equally good at eliciting TOT states, while ones with greater 

frequency counts may be less so. 

Cohen and Faulkner (1986) conducted a diary study of TOTs specifically for 

proper names. Most of the target names were fnends and acquaintances and were rated as 
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well known and usually easy to retrieve. This was particularly true for older adults (86% 

of the targets were rated as well known and 80% were rated as usually recalled easily). 

Although (or because) it seems intuitively apparent that high frequency words 

should not produce TOTs, few controlled experiments have been conducted to test this 

notion. The diary studies that have attempted to address this question have mostly relied 

on participants' ratings and thus may not reflect the true frequency of occurrence. For 

example, the fact that the target was very recently retrieved may influence the ratings 

participants provide. The studies that have tested the frequency effect experimentally are 

somewhat inconclusive, but seem to suggest, as expected, that TOTs are more likely on 

less frequent words. 

Word substitutions 

Studies of naturally occurring word substitution errors have also presented a mixed 

bag of results with respect to frequency. Several theories predict that higher frequency 

words ought to replace lower frequency words in speech errors more often than vice versa 

(Dell, 1986; MacKay, 1987; Stemberger, 1985). Levelt (1989) has confirmed that this is 

the case for a small set of (23) semantic associates from Fromkin (1973). Jescheniak & 

Levelt (1994) found that errors tend to be higher frequency than the targets, but only for 

the malapropisms and not for the semantic errors. Several studies have failed to find the 

error bias result. The set of errors published in Fay and Cutler (1977) do not show such an 

effect. Approximately 55% of these errors are higher frequency than their targets. In 

addition, Hariey & MacAndrew (1995) did not find a bias for errors to be higher 
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frequency. Finally, Garrett (1992) reports no frequency effect for any of his semantic 

associates. 

A recent investigation of word substitution errors was carried out by Raymond & 

Bell (1998). In this study, they collected 676 substitutions from various sources. Unlike 

previous studies, they found that errors tended to be higher frequency than targets. They 

suggest that previous researchers used unsatisfactory measures of frequency. Raymond & 

Bell used the CELEX lexical database counts from both writing and speech, assuming that 

a word form inherits frequency of homophones, that a base form inherits the frequencies 

of all of its inflected forms, and vice versa, but an inflected form does not inherit the 

frequencies of other inflected forms. They claim that this produces a measure more like a 

lemma frequency than the more traditionally assumed form frequencies. Raymond & Bell 

also claim that previous studies used only either form or semantic errors, had smaller 

sample sizes and excluded infrequent words, for which they found the greatest frequency 

bias. In spite of these multiple changes in procedure, Raymond & Bell do not identify a 

robust frequency effect. They characterize their results as showing that "though real, the 

contribution of use frequency to the activation of error words is not very great compared 

to other factors." They attribute the frequency bias effect to spreading activation at the 

lexeme level. 

The Role of Memory in Language Production 

Memory and language are separate fields of study in cognitive science. 

Nevertheless, these two cognitive processes are highly interrelated. Many of the 
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foundational experimental investigations of memory processes involved words or word

like materials. Ebbinghaus (1885) used nonsense syllables to study long term memory. 

Baddeley studied the "phonological loop" using lists of words. Tulving studied "encoding 

specificity" by teaching people pairs of words. Bartlett studied memory for story contents. 

Brown and Peterson studied "proactive interference" using lists of words. Schacter 

studied "implicit memory" using word fragments. Studies of eyewitness testimony suggest 

that memory is influenced by linguistic factors (Loftus, 1978). 

Studies of language processing necessarily investigate aspects of memory and 

attention. In the past few years, there has been a brisk experimental controversy over the 

role of working memory in comprehension (Just & Carpenter, 1992; Caplan & Waters, 

1997). Clearly, a person must encode, store and retrieve the sounds, meanings and forms 

of the words in the language in order to comprehend and produce them. New words and 

names are learned and integrated into healthy peoples' vocabularies. Furthermore, a 

person involved in a conversation must recall the contents of the dialogue, both what the 

person and their interlocutor have said and what the speaker is planning to say. Finally, 

new information can become important in the environment, such as a person who is the 

topic of discussion entering the room. Monitoring of such information must have an 

influence on the language production system. In this instance, unless the gossipers wish to 

be caught, the entire topic of conversation must change. 

The examination of data bearing on lexical retrieval will include measures to 

identify and evaluate some aspects of this complex set of issues. For example, some types 

of speech errors might be interpreter as memory failures. The preparation of an utterance 
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is not instantaneous. Therefore, the parts that are prepared sooner (due to easier retrieve) 

must be held until the later parts are ready. The linear nature of speech requires that the 

beginning of the utterance be articulated prior to the end of the utterance. Thus, if a lexical 

item toward the end of an utterance is retrieved prior to one that is intended for earlier in 

the utterance, it must "wait it's turn." We know, from speech errors in which the later 

item fails to wait, "anticipation errors," that early retrieval does occur. Anticipation errors 

occur when a word intended for later in the utterance is uttered earlier, e.g., "many 

players think he's the most underrated player in the nation." In this example, the word 

"player" was intended and indeed spoken later, but was also inserted in place of the word 

"people" intended for earlier in the utterance. Such errors most likely occur in some kind 

of memory buffer. 

Intrusions of elements from outside of the discourse also suggest a 

memory/attention failure. We know that a speaker must keep track of a conversation and 

that attention to both the conversation and the environment is a normal part of speaking. 

As will be discussed in Chapter 2, some word substitution errors involve intrusions of 

written or spoken words or of names of objects that occur in the environment. One 

interpretation of such intrusions is that the attention system slipped for a moment such that 

an item in the environment becomes incorporated into the current utterance. Comparison 

of the parameters of similarity for such errors with those lacking environmental factors can 

help test the retrieval interpretation given to IP, NS and SL. 
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Proper Names 

There are two related sets of issues posed by performance with proper names. The 

first stems from incidence of TOT: proper names appear to cause a larger proportion of 

TOTs than any other type of target both naturally and in the laboratory. This is true in 

aphasic as well as "normal" speakers. Why do proper names cause such tremendous 

difficulty? And how do they differ firom other nouns when fi-equency, familiarity and other 

relevant parameters are taken into account? A second issue concerns the representation of 

proper names. There are cases of selective loss and preservation in patients with brain 

damage. This begs the questions of whether names are stored in an altogether different 

way (place?) than other words, for example, are they stored more episodically? 

Evidence suggesting that a high proportion of TOTs is caused by proper names 

comes primarily fi'om diary studies. Sixty-nine percent of the TOTs experienced by the 

older participants in the Burke, et al, (1991) study were for proper names. Yarmey found 

a TOT rate of 23.5% for recall of names of famous faces and Browman reported that 

almost half of her collection of about 300 TOTs were for proper nouns. A. Brown (1991) 

suggests that TOTs for names may be overreported because names require a specific 

target while other words might be easily replaced with a synonym. For example, if one 

wishes to refer to the world's greatest gospel singer, then only "Mahalia Jackson" will 

suffice; whereas, if one wishes to refer to an 'evangelist' and this word does not come to 

mind, others will do, such as 'preacher* or 'missionary.' This explanation does not suffice to 

explain this large discrepancy between rate of TOT for proper versus common nouns. 
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First, there are numerous examples of common nouns that do not have adequate synonyms 

to express the same notion (e.g., tablecloth, clock, dream). There is no evidence that these 

nouns are more prone to TOT states, although no study of naturally occurring TOTs has 

investigated this specifically. Second, one study that tested both common and proper 

nouns matched for frequency showed a much higher incidence of TOTs for proper names 

(Askari and Athanasiou, 1993). This suggests that the discrepancy is not simply a 

reporting bias. 

Burke, et al. (1991) suggest a different theoretical reason for the prevalence of 

TOTs for proper names. In their model (see figure 4), the semantic information about a 

word is directly connected to the phonological nodes. For a name on the other hand, the 

semantic information is connected to the node for the individual which is then connected 

to the phonological nodes for the surname. Their claim is that the word receives the sum 

of all the priming of the semantic information, whereas the name only receives priming 

indirectly, via the node for the individual. That is, they claim that the word has a number 

of semantic connections, while the name has very few. They suggest that the name 

"Baker" may only have a single semantic proposition associated with it; "it is an old 

English name." The occupation, on the other hand, has a number of associations. This is 

similar to a theory put forward by Young, Hay and Ellis (1985) in which they propose that 

there are 'person identity nodes' which contain the semantic characteristics of a particular 

person. These nodes must then be accessed in order to identify a person. 

McWeeny, Young, Hay and Ellis (1987) attempted to discover why names are 

more difficult to remember than other types of information. They attempted to factor out 
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"simple explanations" for why names are harder to retrieve than other semantic 

information; "contextual cues, frequency of use, cues from other semantic information, 

and low meaningfulness or imagibility." The sixteen participants were taught names and 

occupations of newly presented pictures of middle aged men. Since the only semantic 

information that the participants knew about the men was their occupation (and their 

appearance), there was limited ability to cue themselves from this information. The 

frequency of use was controlled by having the participants say the occupation and name 

on each trial. Each participant went through the full set of 16 faces for several trials until 

they reached a criterion of two correct runs through the entire set. "The most striking 

feature of the data was that every subject recalled an occupation without a name more 

often than s/he recalled a name without an occupation." It was harder "to recall that 

someone's name \sMr. Potter than to recall that he is a potter." 

This can be considered further evidence against the idea that the discrepancy 

between proper names and common names is due to the fact that there are not synonyms 

for the names. In this study subjects were required to report the occupation that they were 

taught for each face. Again, this is not a reporting bias because blocks for both names and 

occupations were reported. Other studies used this technique of teaching people the names 

of new individuals. Several authors have proposed that the difference between proper and 

common nouns results from proper names being 'part of episodic memory.' (Cohen and 

Faulkner, 1986) 

Cohen and Faulkner (1986) gave 84 people short biographical sketches of fictional 

characters. The sketches included four types of target information: name, place. 
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occupation and hobby. An example would be: '^'Charles Potter lives in Bolton and works 

as a printer, but for most of his life his main interest has been rock climbing.'^ They heard 

16 of these prerecorded biographical sketches. Their task was to fill in the missing one in a 

booklet where three of the pieces of information were present. The participants ranged in 

age firom 20's to over 70. There was a clear difference in age such that older people 

recalled significantly fewer items overall. Recall of names (both first and surnames) was 

worse than any other category for all age groups. Correct recall for names ranged from 

about 20 to 35%. In contrast, recall for the other types of items ranged from 40 to almost 

70%. Since all the names were assumed to be about as familiar as the other kinds of items 

and since all of the items were newly learned, the only plausible explanation for the poor 

performance in name recall is that the names do not have any semantic attributes 

associated with them. The names could only be recalled from episodic memory. In real life 

situations, presumably names have more semantic attributes attached to them than they did 

in this study, including an image of the person. However, in this study, the subjects could 

not even attach an image to the names. This explanation of lack of semantic attributes 

does not fully account for the difference between names and other items because in the 

Smith, Brown and Balfour study described next, the participants were given semantic 

information about the newly learned items and nevertheless, the rate of recall was quite 

poor. 

Smith, Brown and Balfour (1991) taught participants in their study the names of 

12 novel animals, "TOTimals." The incidence of TOTs in this study, as high as 45%, was 

substantially higher than that found in most experimental studies using low frequency 
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words as targets, approximately 13% (Brown and McNeill, 1966, Brown, 1991). Three 

factors may have contributed to the high rate of TOTs in the Smith, et al. experiment. 

First, the names given did not seem to be very much like English words. In fact, they seem 

more like old English, for example, some of their items were; Draltovarde, Montrebysh 

and Tessledach. Second, the names are not easily pronounceable. Finally, the fact that they 

were all three syllables long means that the subjects had more to remember in order to 

fully retrieve the name. Although the technique of teaching people new names of novel 

objects seems promising, much more research will be needed in order to determine the 

relationship between these types of names and the learning of names in more natural 

situations. 

To summarize the findings from studies of proper names, recall of names appears 

to have more episodic type information associated with it, although people tend to have 

access to the same types of phonological information for names as they do for other 

words. That is, people who have a name on the tip of their tongue are likely to produce 

the first phoneme of the name and are likely to produce other similar sounding names as 

alternates. Proper names are certainly more difficult to recall than other words, but it is 

not yet clear why this is the case. The notion that there is more of an episodic component 

to name retrieval than there is for retrieval of other words does not suffice as an 

explanation. An elaboration of why episodic memories are harder to search is required. 

One possibility that has been suggested is that names do not have as much semantic 

information associated with them. This possibility will be explored later in this thesis. 
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One distinction between TOT states for names versus other words may be that for 

names, if normal retrieval processes do not produce the target, episodic records may be 

searched before the lexicon. This might be because people have some kind of awareness 

that context can aid in retrieval (as shown in studies showing that recall is improved when 

the context in which an item is recalled matches that in which it was learned, e.g., Godden 

and Baddeley, 1975). Episodic listings may be sorted according to those sorts of 

information that people tend to report when trying to recall a name (professions, place of 

meeting, other people that were in the same place, distinguishing characteristics, etc.). In 

contrast, when a target common noun is sought and normal retrieval processes do not 

produce the target, the lexicon is probably searched first. Episodic records might only be 

searched if the lexical search is unsuccessful, as a strategy. There are certainly instances of 

episodic memories aiding in retrieval of target common nouns. A personal example was an 

attempt to recall the target word "prosthetic." I recalled that it was in a particular song 

and retrieved the word after mentally playing through the song. 

Although it remains unclear why there is such a large discrepancy between recall of 

proper and common nouns, it is clear that there is some difference between the two. 

Further support for this distinction comes fi-om two different reports of people with brain 

damage who are able to name common nouns perfectly well but who are unable to recall 

proper names (McKenna and Warrington, 1980; Moscovitch, personal communication). 

The studies reported in this thesis are the first to address the phonological properties of 

The song was certainly not the first place that I had learned the word. Otherwise, a sensible explanation 
might be that we retain an episodic recollection of the first encounter with certain target words. 
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proper names, specifically comparing targets and errors for substitution errors and targets 

and alternates in TOT states. Distinctions between phonological properties of proper 

names compared with common nouns may reveal differences in retrieval mechanisms 

between the two types. 

Summary 

The objective of the present series of analyses is to gather details regarding the 

way that word forms are retrieved for language production. To provide a background for 

these investigations, I have described two types of models of language production 

(connectionist and PCA) and the similarities and differences between them. The two sorts 

of evidence that are used in the subsequent analyses, word substitution errors and TOT 

states, have also been described. The studies that follow were designed to determine a) 

what the language production system takes 'similar' to mean in terms of word forms, b) 

how the number of similar words might affect language production, c) what role various 

sorts of memory play in language production, d) what role the frequency of occurrence of 

a word plays in language production, and e) whether and how proper names might differ 

from common names. 
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Chapter 2: Word Substitution Errors 

A "malapropism" occurs when an intended word (the target) is replaced by another 

word (the intrusion). The term malapropism comes from a play. The Rivals, by Sheridan, 

originally acted in 1775. In this play, one of the characters, Mrs. Malaprop, constantly 

misspeaks, saying similar sounding words instead of the appropriate word, as in the 

following illustrious, I mean, illustrative examples: 

1) "Few gentleman now-a-days know how to value the ineffectual (intellectual) 
qualities in a woman." (g. 77) 

2) "He is the very pineapple (pinnacle) of politeness!" (p. 77) 

These examples, although artificial, do preserve some of the properties that have been 

observed in empirical research. Mrs. Malaprop's errors were, in fact, due to a lack of 

knowledge of the vocabulary, but errors of similar structure do occur in natural speech 

and have been taken as data by people studying the process of language production. The 

first detailed analysis of malapropisms was undertaken by Fay & Cutler (1977). In their 

analysis, they showed that form related targets and errors agreed in number of syllables 

(87%) and stress pattern (98%) significantly more often than did semantic errors. In 

addition, the form related pairs agreed in grammatical category 98% of the time. 

Approximately 80% of the pairs (provided in an appendix) matched on the first phoneme. 

Taking just those target/error pairs that matched on grammatical category, number 

of syllables and stress pattern, they compared the phonemes at the point at which the two 

words differed. For example, the target/error pair 'transistor/transition' - differs after 

transi-, one has a /s/ and the other has a /sh/. These match on all but one feature, place of 
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articulation. Comparing 156 malapropisms and 59 semantic errors. Fay and Cutler showed 

that this was characteristic of the malapropisms: feature overlap for segments at the point 

of departure was greater than would be expected by chance. By contrast, the semantic 

errors (e.g., hot/cold, fingers/toes, contemporary/ adjacent) tend to differ from the very 

beginning and the onset phonemes have little in common. Fay and Cutler conclude that 

"the listing of words in the mental lexicon may be done on the basis of a distinctive feature 

system. Those words that begin with the same phoneme are listed together, those that 

have the same second phoneme form a subcategory of that class, and so on." They refer to 

this as the "left-to-right hypothesis." 

They also carried out other analyses to determine whether there might be a better 

predictor of similarity between targets and errors. A right-to-left analysis showed no 

difference between the malapropisms and the semantic errors. Some other variables were 

very similar across the targets and errors. First vowels were identical in 83% of the cases 

and stressed vowels were the same in 65% of the cases. Despite these similarities, they 

concluded that the left-to-right hypothesis is the best fit to the data. 

Fay and Cutler point out that strong featural similarity at the point of departure is 

surprising, given that there are so many lacunae in the dictionary. That is, there are many 

phoneme combinations that could be words, (i.e., that follow the phonotactic rules of the 

language), but do not happen to exist in the language. As an example, they point out that 

for the target/error pair 'equivalent7'equivocal,' there is no other three-syllable word that 

is closer to the target than the error. Although /k/ and N are quite distinct, there is no 

other real word that would be closer. Fay and Cutler's analysis does not address the 
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question of whether in general the errors are the closest word in the language to the 

target. Answering such a question requires a definition of "close" - a problem to which we 

turn below after considering some further issues in the evaluation of similarities between 

target and intrusion. 

Hurford (1981) attempted to examine possibilities other than the "left-to-right 

hypothesis." He assumed that Fay and Cutler were proposing that any similarity to the 

right of the divergence point would be due to chance. He pointed out that in many of their 

examples there is considerable overlap to the right of the divergence point, for example: 

miraculous/spectacular or provocation/indication. Hurford suggested that semantic errors 

do not provide a suitable measure of chance likelihood of featural similarity at the point of 

departure because the language constrains the possibilities for one segment following 

another. Thus, after a /n/ in a word, a III can follow, but a N cannot. These limits may 

have restricted the number of features that could vary for the malapropisms, and would 

have done so to a much lesser extent for the semantic errors, since more of them diverged 

from the onset. 

Hurford constructed a "pseudocorpus" by selecting words "at random" from the 

dictionary such that these words matched the target and error on the characteristics that 

both shared. For example, the target/error pair 'generalV'genuine' has a mismatch at the 

fourth segment. Hurford "randomly" selected a word from the dictionary that began with 

/dzEn/ and matched the grammatical category, number of syllables and stress location of 

the target and error. Based on his analyses, he suggested that the left-to-right hypothesis is 

incorrect because the proportion of matched to unmatched segments to the right of the 
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first mismatched segment in the real errors (270/281 = .96) is significantly greater than for 

the pseudocorpus (160/391 = 41). 

In Cutler & Fay's (1982) response to Hurford, they agreed that there is more 

similarity between their target/error pairs than the original analysis indicated. In fact, they 

carried out further analyses suggesting just this point. This caused them to propose a new 

mechanism for how malapropisms might retain similarity in the latter portions of the word, 

while still generally obeying the lefl-to-right principle. They proposed that the phonology 

for a word is retrieved through an address that contains a value for each of the phonemes 

in the word. The address is normally read quite accurately and is read from left to right. 

When a mistake is made, it is more likely to occur later in the address. However, when an 

error does occur early, the rest of the word will still contain many similarities to the 

original target. Further, when an error occurs such that the address leads to a place where 

there is not an existing word, they assume that the system defaults to the closest word to 

the address it has. This "closest word" hypothesis could provide an account of errors in 

which there are multiple phonetic differences between the target and error word. In 

addition, the closest word hypothesis suggests that there may be some relationship 

between errors in the initial portions of the target and the amount of similarity in the final 

portion of the word. Some recent work by Raymond & Bell (1998) bears on this issue. 

Raymond & Bell's (1998) investigation of word substitution errors was based on 

676 substitution pairs from several corpora. A primary finding matching the general 

architecture outlined in chapter one and conforming to the pattern of dissociations 

reported by Fay & Cutler (1977) was a strongly bimodal distribution of form similarity and 
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semantic similarity in the errors. Moreover, though they found a statistically greater than 

chance incidence of mixed error (errors in the overlap of the two distributions), they found 

no evidence of a compensatory relation between the two types of similarity variables. By 

contrast, they did find that word form variables showed compensatory relations: for form 

related errors, when the beginnings of target/error pairs were not similar, the ends were 

more likely to be similar. There are several implications of this finding for models of 

lexical retrieval for language production. First of all, it fits with the idea that the 

information in the ends of words is relevant to the functions that identify targets in the 

access process ~ as the Fay and Cutler and Hurford findings suggest. Second, it suggests 

that the role of such information may vary across lexical targets. This is by no means a 

necessary conclusion since it might be that the compensatory effects are only germane to 

error processes (e.g., in terms of some interactive relations among lexical items in a 

network as Raymond and Bell propose), but not to normal retrieval processes. 

The errors discussed above are assumed to be representative of some kind of basic 

retrieval failure, either in terms of semantically based selection or word form based 

selection. For purposes of contrast we may turn to other types of word substitution errors, 

in particular, those that appear to implicate mechanisms of attention and working memory 

that are engaged during language processing. So, for example, Harley (1990) analyzed 

200 environmental intrusion errors. These errors were categorized according to the type 

of intrusion. There were four types. The first type occurred when the name of an object 

intruded into an utterance. There were 75 instances of object intrusions in his set. Object 

name intrusion is illustrated in example 1: 
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1) T; You haven't got a screwdriver, have you? 
E: You haven't got a computer, have you? 

This error occurred when the speaker entered a room and saw the addressee sitting at a 

computer. 

The second type involved the intrusion of orthographic material (Harley had 82 examples 

of this type), as in example 2: 

2) E; It is important to have a reference - no, not a reference, a hypothesis. 

This error occurred while the speaker was reading a heading "References." 

The third type involved the intrusion of auditory information (Harley had only 10 

examples of this type). 

3) T; Keyboard 
E: Switchboard 

This error occurred as the speaker overheard some people talking in the background about 

a switchboard operator. 

Finally, there were intrusions of properties of objects in the environment (Harley had 23 

£xamples of this type), as in example 4: 

4) T: Brown bit of pie. 
E; Yellow bit of pie. 

This error occurred as the speaker was looking at a yellow counter. 

These four types of environmental intrusion were evaluated for their phonological 

similarities to the targets. Particularly, Harley compared the I) first consonant, 2) number 

of syllables and stress pattern and 3) both first consonant and stress pattern. He found no 



differences across the types of intrusion. Overall the match of the first consonant between 

target and error for the environmental intrusion was not different from chance. Only 

31/190 (16%) of the environmental pairs overlapped in the first consonant. However, the 

environmental contaminants were more likely to share number of syllables and stress 

patterns with their targets than would be expected by chance. They were also more likely 

than chance to match in both first consonant and stress pattern. This pattern of overlap 

between target and intrusion differs significantly from that found for form-related word 

substitution errors that do not result from environmental influences. These tend to overlap 

in the first sound approximately 80% of the time (extrapolated fi-om Fay & Cutler, 1977). 

Of course. Fay and Cutler removed items that were semantically related fi"om their set, 

whereas Harley did not. In a different corpus of context-relevant substitutions which also 

contained semantically related items, Harley (1984) found 299/682 (44%) whole word 

substitutions that overlapped in initial consonant. This is still a significantly greater 

proportion than the 16% that was found for the environmental intrusions. 

Harley also found that the environmental intrusions were likely to obey the 

syntactic rules of the intended utterance. This is illustrated in example 5; 

5) T; I'm relying on you to water everything. 
E: I'm relying on you to wrap everything. 

This error occurred while the speaker was looking at the word "wrapped" in a 

magazine. 

Finally, there were also strong semantic relations between the targets and the 

environmental contaminants. Out of 185 content word substitutions, 104 could be 
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classified as one of the following: synonyms, hyponyms, antonyms or from the same 

ontological category. So, although there is not much of a phonological relationship 

between the targets and these types of errors, there seems to be a strong semantic 

influence on the selection of the intrusion. 

Harley proposed that this lack of phonological influence with concomitant 

syntactic and semantic influences can be explained by the "early source, late-insertion 

hypothesis." He suggested that the source is early because the semantic overlap suggests 

that the errors were influenced by the semantics of the target, but that the error is inserted 

late in the planning of the utterance. The reason for proposing the late insertion was that if 

the phonology for the intruding item had been accessed early, it would have time to 

interact phonologically with the target, and thus we would expect "phonological 

facilitation" of these intruding items. Further, Harley pointed to the fact that some of the 

errors involved considerable processing of the outside influence. For example, he had two 

cases of translations of words from a foreign language environmental stimulus (banque -> 

bank and campagne -> country) intruding as an error in English. Harley, who relies on a 

network account, explains the overlap in number of syllables and stress pattern as a result 

of the fact that it is simply easier to have such overlap. The relative ease of finding a match 

would therefore take less time to settle on another word that matches in syllable length 

than in initial consonant. 

This explanation of why the environmental errors overlap with the targets more 

than chance in number of syllables and stress location does not seem particularly 

satisfying. Particularly, it does not provide an account of why the overlap is greater than 
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chance. An alternative explanation is that these errors occur in a buffer that holds the 

prosodically planned utterance. At some point, both the environmental contaminant and 

the target word are active. If the error word matches in the number of syllables and stress 

location, it is able to fit into the slot intended for the target word and is more likely to be 

uttered than a word that requires adjustment of the syntactic/prosodic frame. This is 

basically an editing or monitoring account of the error pattern. 

Study I: Analyses of Natural Word Substitution Errors 

The studies described above have begun to address the question of how word 

forms are organized for language production. They used sets of target/error pairs fi-om 

word substitutions under the assumption that the similarities between these pairs reflect 

some aspect of the production machinery. Focusing on the form variables in particular, 

this carries the assumption that when there is a mistake, the error is 'nearby' in some 

sense, to the target. Thus the similarities can be taken as evidence for what the language 

production system uses as a similarity metric. To illustrate, if it turned out that when 

people made errors the intrusion was completely unrelated to the target, we might assume 

that the words are stored in some random order, that there is some way of locating the 

correct word, but if that way fails, it's up for grabs. Since the errors that are produced 

bear several types of resemblance to the targets, a detailed investigation of the relations 

between targets and errors holds promise of revealing the organizational structure of the 

word form system. 
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A set of 1,393 errors was assembled from several corpora (Garrett, Fay and 

Cutler, Fay, Fromkin, Harley). The targets and errors were coded according to the 

following parameters: number of syllables, stress location, and grammatical category. All 

target/error pairs were rated in terms of their semantic similarity as described below. The 

phonological overlap between the target and error was coded as yes or no for: each 

phoneme from left to right (until a mismatch was encountered) and from right to left, the 

first vowel sound, the last vowel sound and the first syllable and last syllable. 

The only errors that were considered for the analysis were whole word 

substitutions. Blends (combining of two words into a single lexical unit, e.g., 'specifically' 

and 'precisely' combing to form "specisely"), exchanges (switching two words in the 

intended utterance, e.g., "This spring has a seat in it." instead of "This seat has a spring in 

it.") and syntactic or phonological errors were not included. Nonwords and closed class 

words were also removed from this analysis. Closed class words were removed because 

they exhibit very different properties both in phonological overlap with targets when they 

appear in word substitutions and in general behavior in speech errors. They are much less 

prone to sound errors, such as Spoonerisms, and they do not participate in exchanges 

(except for prepositions and pronouns, which can be heads of phrases). Errors involving 

numbers were also removed from the analysis. Target/error pairs that were variant forms 

of each other, e.g., 'rain'/'raining' or 'preference'/'preferential' were also removed 

because they have alternative possible accounts in terms of morphological processing 

errors. Finally, we excluded target/error pairs that only differed by a single phoneme (e.g., 

'Peru'/'Purdue,' 'unharmed'/'unarmed') because these might be sound errors rather than 
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whole word substitutions. The selection of the corpus was thus somewhat conservative, 

particularly in this latter respect of excluding single phoneme overlap cases as this will 

reduce the apparent strength of form relations among target and intrusion pair given that 

some portion of the excluded errors are likely lexical. 

Pairs for which both members had inflectional suffixes were treated as errors of the 

root. The reason for this is that stranding errors (errors in which an exchange leaves an 

affix behind, e.g., "you ordered up ending" instead of "you ended up ordering") suggest 

that lexical selection occurs separately from attachment of "syntactically active bound 

morphemes."(Garrett, 1976). Therefore, target/error pairs like 'soundsV'smells' were not 

treated as matching in final phoneme. For some of the pairs, this affected the coding of the 

number of syllables. For example, the pair 'watchesV'phones' does not match on number 

of syllables with the plural suffix, but 'watches' would be counted as one-syllable, not 

two. Therefore, this pair would be counted as a match in number of syllables. 

This method of counting matches in the number of syllables had a negligible effect 

on the overall pattern. There were 244 pairs in which either target or error or both are 

inflected. There were; 

137 plural nouns 
(only 19 of which were not inflected on both target and error. Most of 
these were either irregular plurals - e.g. people, feet - or mass nouns - e.g. 
breath, evidence) 

12 verbs inflected with an -s 
48 pairs inflected with the regular past tense form -ed (6 of these were adjectives) 
45 pairs with -ing ending 

{Only 4 of each of the -ed and -ing pairs were not marked on both target 
and error} 
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For the -s inflections (only three of these pairs are verbs), there are 20 cases for 

which the inflection changes the number of syllables for at least one of the items (e.g., 

'circumstances,' 'sentences'). For ten of those, removing the inflection would produce a 

match in number of syllables between target and error; five would match with the 

inflection retained; five pairs would not have the same number of syllables either way 

because the mismatch is two or more syllables. 

For the -ed inflections, there were 14 cases for which the inflection changes the 

number of syllables for at least one of the items. Of those, nine would have the same 

number of syllables if the inflection were removed and nine would have the same number 

of syllables without the inflection removed. Two pairs would not have the same number of 

syllables either way. The reason the numbers do not add up to the total is that six of the 

pairs have inflections that change the number of syllables on both the target and the error 

(e.g., 'emaciated'/'emancipated'). Therefore, these would have the same number of 

syllables no matter which way they are counted. 

There is, on the figures reviewed, little reason to suppose that the length 

constraints interact with affixation. This is compatible with our assumption about 

processing order for inflection and lexical lookup. 

For the analyses described below, two databases of words were used. One, the 

WerdNerd database and toolkit was designed by G O. Stone at Arizona State University. 

The other is the CELEX database which was sorted and searched using the PERL 

programming language. From each of these, an estimate of neighborhood density was 

obtained for nouns for each initial consonant at each syllable length, from one to three. For 
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the two- and three-syllable words, neighborho6d densities were calculated separately for 

each stress location. Appendix 1 shows the &11 listing of neighborhood sizes for each 

database. 

Seven analyses are reported below. They investigate the phonological, grammatical 

and semantic matches between targets and errors in word substitutions. The first compares 

errors that have some source in the immediate environment with those that do not have an 

apparent source and are assumed to be true lexical selection errors that might reflect 

aspects of the organization of the mental lexicon. The errors that do not have an 

environmental source, the "no source" errors, are also used to determine the actual 

incidence of errors that are related both semantically and phonologically. The second 

analysis selects errors that show some sort of semantic relationship fi-om those that do not. 

The goal is to compare the incidence of phonological overlap in the semantically related 

errors with that in errors that do not show any meaning relationship to address the 

question of whether there is feedback fi-om form to meaning. The third analysis selects the 

items proposed to be a result of purely lexical selection errors and evaluates what 

phonological overlap is found in these errors. In addition, the third analysis evaluates the 

differences between errors that have overlap in the first phoneme and those that do not, 

i.e., is the first phoneme a defining characteristic of neighborhood. The fourth analysis 

investigates phonology in terms of the definition of neighborhood density, selecting just 

the items that match in the three parameters (initial phoneme, number of syllables and 

stress location) that prior work has shown to be important for lexical selection for 

production. It evaluates differences between high and low density targets in terms of 
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extent of overlap with the errors. The fifth analysis compares targets of different syllable 

lengths. The sixth analysis compares targets fi-om different grammatical categories. The 

final analysis was designed to address some of the claims in the literature regarding 

frequency effects in word substitution errors. Particularly, two questions are addressed; is 

there a correlation between targets and errors (i.e., are errors selected from the same 

general frequency range as the targets they replace) and do errors tend to be higher 

fi-equency than targets. This latter analysis is displayed in the tables below for each of the 

subsets of items in this study. 

This series of analyses adds to previous studies of word substitution errors in three 

important ways. First, the database used in analyzing these errors is larger than any used in 

previously published analyses. Second, there is a substantial contrast of errors that have 

non-retrieval causes with those claimed to be retrieval errors. Third, there are more types 

of analyses included, each of which is more detailed than previous studies. The analyses 

presented here address several aspects of word form whereas previous studies have 

primarily selected only a few aspects to quantify. 

Analysis 1: Discourse and Environmental influences 

Analysis I was carried out in order to investigate differences in the specific type of 

phonological similarity between targets and errors resulting from working memory/ 

attentional factors as compared to long term memory/ lexical selection errors. Only the 

strongest form parameters, those that match between target and error most often, are 

known for lexical retrieval errors as in the form-related word substitution errors described 

in the introduction (e.g., elephant/envelope). The goals of this analysis are to determine 
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whether there are other parameters of form that are relevant for lexical retrieval errors and 

to evaluate interpretation of the form regularities as storage and retrieval phenomena 

rather than as the result of constraints reflecting other sentence processing activity (e.g. 

syntactic and prosodic phrasal organization) or collateral memory and attentional 

processes. In general, the relations between lexical retrieval errors and errors that 

implicate working memory and/or attentional factors requires more extensive analysis than 

it has received in the past. Indeed, working memory is known to be sensitive to 

phonological similarity and also to semantic similarity (Baddeley, 1966). 

Each error occurrence was coded for the circumstance of the error. The coding 

system first separated errors with clear outside sources from those with no apparent 

source. Those with outside sources were broken down according to whether the source 

was present in the discourse or not. Sources outside the discourse would include 

environmental contaminants (objects, properties of them, and written or spoken words, as 

in Harley's classification described above) and alternate thoughts. Within the discourse, 

sources were coded as either utterance internal or utterance external. Within each of 

these categories was copying errors (anticipations and perseverations) and competition 

errors (words or phrases). One example of each is provided below; 

mimis discourse, written: 

People should take their old governor (bumper) stickers oflf. 
(said while looking at a bumper sticker reading "Dukakis should be 
governor.") 
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minus discourse, alternate thoughts: 

T; pillow 
E; A calico puzzle 
(The speaker was thinking about a puzzle with calico colors when she was 
talking about the calico picture she was making.) 

plus discourse, utterance external, copying - perseveration 

Q; Where'd you put your wallet? 
A; In my wallet (pocket). 

plus discourse, utterance internal, copying - anticipation 

Y'got four rows (notes) in a row right. 

plus discourse, utterance internal, competing - phrase 

... you're in a problem (bind) 
you have a problem/ you're in a bind 

Decisions about these classifications were based on corpus notes provided as part 

of the error record in each of the contributing sources. 

Table 2.1 shows the matches between targets and errors in word substitutions 

classified by the source of the error. For this and subsequent similar tables, the total 

number for the "1" syllable," "last syllable," and "final vowel" categories will differ fi^om 

the rest because targets and errors that were both one-syllable were excluded fi"om these 

analyses. For "l" syllable" and "last syllable" this is because it is not possible for them to 

match on the whole syllable. For "final vowel" it is because for one-syllable words, this 

vowel would already have been counted in the "1** vowel" category. 
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Table 2.1: Matches of target/error pairs for different environmental sources. 

Plus discourse 189 minus 
discourse 

900 no source 207 utterance 
internal 

69 utterance 
external 

Raw # Percent Raw # Percent Raw # Percent Raw # Percent 
# of syllables 642 71.3% 133 64.3% 37 53.6% 117 61.9% 
Stress location 815 90.6% 170 82.1% 52 75.4% 171 90.5% 
Gram. Cat. 891 99.0% 200 96.6% 67 97.1% 186 98.4% 
1** vowel 284 31.6% 27 13.0% 17 24.6% 26 13.8% 
1" syllable 142/631 22.5% 8/115 6.9% 8/52 16.3% 8/139 5.9% 
1" phoneme 419 46.6% 46 22.2% 24 34.8% 38 20.1% 
2"** phoneme 203 22.6% 8 3.9% 16 23.2% 11 5.8% 
3"* phoneme 116 12.9% 3 1.4% 5 7.2% 7 3.7% 
4"* phoneme 51 5.7% 2 1.0% 4 5.8% 2 1.1% 
Final vowel 231/631 36.6% 22/115 19.1% 11/52 21.2% 23/139 16.6% 
Final syllable 86/631 13.6% 9/115 7.8% 5/52 9.6% 4/139 2.9% 
Final phoneme 282 31.3% 38 18.4% 18 25.7% 28 14.8% 
Final minus 1 155 17.2% 13 6.3% 7 10% 7 3.7% 
Final minus 2 96 10.7% 7 3.4% 6 8.6% 6 3.2% 
Final minus 3 41 4.6% 1 .5% 4 5.7% 1 .5% 
Err>Targ freq. 96 43.4% 83 40.1% 33 47.8% 99 52.4% 
Semantically 
related 

552 61.3% 145 70% 35 50.7% 111 58.7% 

Generally, the "no source" errors are phonologically substantially more similar to 

the targets than the discourse and environmental source errors, particularly in the number 

of syllables, first several phonemes, final vowel and final syllable. Within the environmental 

source errors, the "utterance external" errors are most similar to their targets, particularly 

in the first vowel, first syllable, second phoneme, and final phoneme. One exception to this 

is that the "utterance internal" errors are more often semantically related to their targets 

(70%) than any of the other types of errors. This might have been expected since words 

within an utterance are generally related to each other and "semantically related" was 
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determined by context. Note that this contrast of source and no source errors is 

conservative, since the no source set for this analysis combines semantic and malapropism 

types and only the latter are dominated by form similarity. 

The data for "minus discourse" unsurprisingly match Harley's (1984) finding (83% 

of the errors came directly from his corpus). The pattern shows that the first phoneme 

overlaps approximately 20% of the time and that the stress location and grammatical 

category match the target to a great degree. The present study adds to this finding that the 

final phoneme and the final vowel also have a high degree of overlap, although it is still 

less than that for the "no source" errors. 

One of the purposes of carrying out this analysis was to investigate the incidence 

of mixed errors (semantically and phonologically related to the target). According to 

Dell's model of lexical retrieval, feedback from the lexeme to the lemma level produces an 

incidence of mixed errors that would be higher than would be expected by chance. 

According to Garrett and Levelt's models, there is no feedback from the form level to the 

meaning level, therefore mixed errors should only occur by chance, or by influence of 

some external source. Clearly it is necessary to determine what the chance likelihood of a 

mixed error would be. Two methods of estimating chance have appeared in the literature 

(Dell & Reich, 1981). The first method involved using a set of 464 near synonyms. For 

those, Dell and Reich determined the number that overlapped in the initial phoneme. 

Although the number itself was not reported, it appears in a graph and is approximately 

8%. The second way of estimating chance was by calculating what would be the average 

proportion of initial phoneme overlap if the targets and errors in a set of semantically 
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related words were randomly paired a large number of times. This is done by taking the 

scalar product of two vectors, one containing the proportions of each initial phoneme of 

the targets and one containing that for the errors. Their estimate by this method appears to 

be approximately 6%. 

For the present study, one estimate of the chance level of initial phoneme overlap 

for semantically related items was calculated in the following way. Thirty of the target 

words were randomly selected from the set of semantically related errors. The synonyms 

for these items were listed from a thesaurus (de Mello Vianna, 1980) and evaluated for 

initial phoneme and number of syllables overlap with the target word. Of the 195 

synonyms, 29 (14.9%) matched in first phoneme. If this higher estimate is correct (note 

that it is significantly greater than the 8% found by Dell and Reich using a similar 

technique), the interactive activation model incorrectly predicts that the actual proportion 

of mixed errors (those errors that have some kind of semantic relationship to the target 

and share the initial phoneme) 148/900 (16.4%) is greater than chance (14.9%) for the "no 

source" errors x^(l. N = 900) = 1.7, g = . 19. However, if Dell's estimate is correct, mixed 

errors occur at a greater rate than chance, x^(l. N ~ 900) = 87.2, p < .001. 

Most of the environmental errors also show a greater proportion of mixed errors 

than this estimate of chance. The greater than chance likelihood for mixed errors in 

environmental intrusions would be predicted by both models. However the theory that 

environmental errors result from an error in a memory system that is sensitive to many 

aspects of similarity would predict that the proportion of mixed errors in the 
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environmental intrusions should be greater than that for "no source" errors and this is not 

the case. An alternative interpretation is presented in the discussion section. 

A second estimate of chance was calculated by taking the set of semantically 

related target/error pairs and calculating the cross product of the proportions of each 

initial phoneme in the targets with each in the errors. This gives an estimate of 5.6%. This 

estimate matches Dell & Reich's and indicates that the actual proportion is greater than 

chance. 

Analysis 2: Semantics and phonology 

All of the target/error pairs described in analysis 1 were separated according to 

their semantic relationship. They were categorized in terms of antonyms (e.g., 

questions/answers, awake/asleep, good/bad), N = 103; associates (e.g., butter/yellow, 

skin/sweat, check/rent) N = 24; members of a set (e.g., Israel/Egypt, April/December, 

son/father, cent/dollar) N = 145; synonyms (thrown/flung, teapot/kettle, yam/thread) N = 

2; or other semantic relationship (listened to/read, doset/refngerator, temperature/speed) 

N = 272. There were 348 that were considered not to be semantically related (e.g., 

umbrella/outcome, potholes/potholders, column/problem). The semantic relationship of 

most target/error pairs (approximately 90% of the pairs) was clearly classifiable no matter 

what the context. For those that depended on the context, usually homographs, the 

semantic relationship was decided by the context. For example, the pair 'drop'/'stitch' 

were counted as semantically related since the context was "last drop" and in this sense, 

the meanings are related. 
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In this analysis, we would expect that the pairs that are not related in meaning 

would overlap more in form, since errors that are entirely unrelated rarely occur. For the 

semantically related pairs, we expect a random matching in phonology under the 

assumption of no feedback. If the phonological overlap is greater than chance within this 

set, that would suggest that there is feedback from the lexeme to the lemma level. 

Table 2.2: Matches of target/error pairs for diflerent semantic relationships. 

348 Semantically 272 Semantically 111 Synonyms & 145 members of 
Unrelated Re ated Antonyms the same set 

Raw # Percent Raw # Percent Raw # Percent Raw # Percent 
# of syllables 281 80.7% 188 69.1% 71 64.0% 85 58.6% 
Stress location 328 94.3% 234 86.0% 102 91.9% 131 90.3% 
Gram. Cat. 342 98.3% 268 98.5% 111 100.0% 145 100.0% 
I** vowel 186 53.4% 69 25.4% 6 5.4% 19 13.1% 
I'' syllable 101/270 37.4% 35/198 17.7% 2/56 3.6% 3 3.2% 
l"* phoneme 272 78.2% 110 40.4% 14 12.6% 17 11.7% 
2"** phoneme 148 42.5% 45 16.5% 3 2.7% 4 2.8% 
3"* phoneme 85 24.4% 25 9.2% 1 0.9% 1 0.7% 
4"* phoneme 32 9.2% 17 6.3% 0 0.0% 0 0.0% 
Final vowel 137/270 50.7% 66/198 33.3% 6/56 10.7% 18 19.1% 
Final syllable 46/270 17.0% 28/198 14.1% 2/56 3.6% 8 8.5% 
Final phoneme 163 46.8% 77 28.3% 19 17.1% 19 13.1% 
Final minus I 90 25.9% 47 17.3% 5 4.5% 11 7.6% 
Final minus 2 54 15.5% 31 11.4% 2 1.8% 7 4.8% 
Final minus 3 27 7.8% 10 3.7% I 0.9% 2 1.4% 
Err>Targ freq. 185 53.2% 141 51.8% 55 49.6% 61 42.1% 

The initial phoneme overlap is much greater for the semantically unrelated than for 

the semantically related items. The more closely semantically related items, the synonyms, 

antonyms and members of the same set, are even less similar in every measure of 

phonological similarity except stress location. Briefly, the stronger the semantic relation, 

the weaker the phonological similarity. 
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Analysis 3: Phonological factors in retrieval 

This section contains two analyses. The first selects from the no source, 

semantically unrelated errors, those that match in number of syllables, stress location and 

grammatical category. The goal for this analysis was to determine if any further overlap 

exists within this limited set. The assumption is that these represent pure errors of form 

and can best reveal the properties that are most important in selecting a word from the 

form lexicon. The results are presented in Table 2.3. The second analysis selects the no 

source, no semantic relationship pairs that did not match on the initial phoneme. For these 

items, it is interesting to determine whether there is increased overlap elsewhere despite 

not matching in the initial phoneme. In addition, we can look at whether there are 

differences in neighborhood sizes for these items as compared to the ones that did match 

in initial phoneme. 

Table 2.3: No source, semantically unrelated items that match in number of syllables 
and stress location. 

232 target/error pairs 
Raw # Percent 

l" vowel 129 55.6% 
r syllable 72/165 43.6% 
1** phoneme 185 79.7% 
2"̂  phoneme 103 44.4% 
3"* phoneme 57 24.6% 
4"* phoneme 20 8.6% 
Final vowel 88/165 53.3% 
Final syllable 35/165 21.2% 
Final phoneme 108 46.6% 
Final minus 1 58 25% 
Final minus 2 37 15.9% 
Final minus 3 22 9.5% 
Error Frequency > Target Frequency 118 50.9% 
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One possible outcome of this analysis might have been that these items would be 

less likely to match in the final portions, since they have such great overlap in the initial 

portion. If this had been the case, we would assume that something like the "left to right" 

mechanism, proposed by Fay & Cutler (1977) was correct. In fact, these items, selected 

for the properties known to implicate them as errors at the lexeme level, are strongly 

similar in the final portions as well. This suggests a different sort of model that will be 

described in the discussion section. 

The following analysis was carried out to evaluate the same issue; if we specifically 

select the items that do not match on the initial phoneme, is there more or less similarity in 

the final portions than for those that do? Although there is no analysis of a full set that 

matches in initial phoneme, 80% of the items included in Table 2.3 match in initial 

phoneme. Therefore, the set of items that does not match in initial phoneme (Table 2.4) 

can simply be compared to the fiiil set (Table 2.3) in terms of final position overlap. 
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Table 2.4: No source, semantically unrelated items that did not match on the initial 
phoneme. 

65 target/error pairs 
Raw # Percent 

# of syllables 48 73.8% 
Stress location 60 92.3% 
Gram. Cat. 65 100% 
l" vowel 16 24.6% 
Final vowel 22/38 57.9% 
Final syllable 12/38 31.6% 
Final phoneme 32 49.2% 
Final minus I 18 27.7% 
Final minus 2 13 20% 
Final minus 3 8 12.3% 

As is apparent, the extent of overlap between the targets and errors in the final 

portions of errors that do not match in the initial portion is comparable to that for the 

errors that do. Thus we can rule out the notion that there is a simple tradeoff between 

these two points of similarity. Rather it seems likely that addressing implicates both 

beginning and end segments 

Analysis 4: Phonology and density 

Analysis 4 was designed to look at the question of neighborhood density. In this 

analysis, nouns between one and three syllables were ordered according to their 

neighborhood size. The goal was to determine whether there were differences in the 

amount and/or type of phonological overlap observed for words in high versus low density 

regions. 

Each target included in the analysis in Table 2.3 that matched in initial phoneme is, 

by definition, in the same neighborhood as its error. These items can therefore be 
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evaluated to determine whether pairs that are in higher density neighborhoods are indeed 

more similar than pairs in lower density neighborhoods. If so, this would suggest that the 

address is more highly specified in regions where it is necessary to do so in order to select 

among many similar items. 

Only nouns between one and three syllables were included in this analysis because 

the neighborhood sizes were only available for these items. In addition, only ones that 

started with consonants were included since vowel sounds have more dialectal variation 

and the neighborhood counts are more likely to be inaccurate. There were 90 target/error 

noun pairs that were one- to three-syllable nouns that began with consonants. 

The following analyses were done using the WerdNerd database (the correlation 

for all of these items between the two databases was .915, therefore it was not deemed 

necessary to do the analysis using both). For each direction (from the beginning and from 

the end) the overlap in: the first vowel encountered, the first syllable encountered and the 

number of phonemes was determined. Going left to right, the first phoneme was 

excluded, since this matched for all of the items included in this analysis. These analyses 

were carried out separately for each syllable length since longer words would have more 

opportunity for overlap. There were: 25 pairs that were one-syllable, 49 that were two-

syllables, and only 16 that were three-syllables. Unfortunately, there were only seven, five 

and two errors at each syllable length, respectively, that did not have the first phoneme 

match the target. Therefore it was not possible to determine whether the neighborhood 

size correlated with the number of phonemes that overlapped between target and error for 

the items that did not match in initial phoneme. The correlation coefficients for 
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neighborhood density and similarity for the ones that did match in initial phoneme are 

shown in Table 2.5. Again, the first vowel for the left to right analysis and the first 

syllable for both directions is not included for the one-syllable words. This is because the 

first vowel left to right is the same as that right to left for the one-syllable words and 

because an overlap in a whole syllable for a one-syllable word would be an overlap in the 

entire word, which would not constitute an error. 

Table 2.5: Extent of phonological overlap as a function of neighborhood size. 

Number of Part of L to R R to L 

Syllables Phonology 
I  (N=18)  Vowel .384 NA s II 00

 

Syllable NA NA 
1  (N=  18)  Phonemes .146 -.436 
2 (N  =  44)  Vowel .190 .083 
2 (N  =  44)  Syllable -.048 .182 
2 (N  =  44)  Phonemes .083 .167 
3 (N= 14)  Vowel -.192 .177 
3 (N=14)  Syllable .296 -.009 
3 (N= 14)  Phonemes .113 -.171 

Overall, there was no evidence for a neighborhood effect in the overlap between 

targets and errors. Therefore we must conclude that the addressing mechanism is not 

dependent on density as defined by number of syllables, stress location and first phoneme. 

This may suggest that the address is even more specific and therefore selecting items on 

this basis can not reveal the nature of the mechanism or it might mean that the notion of 

an addressing mechanism is incorrect. 

A further analysis of neighborhood density was carried out comparing the average 

neighborhood size of the pairs that matched on initial phoneme with those that did not. 
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The set of items reported in Table 2.3 (the "no source," not semantically related, 

matching in number of syllables and stress location) represents the most phonologicaJly 

similar subset of items. For the ones that match in the first phoneme, 76 were between 

one and three syllables and started with a consonant. The average neighborhood size of 

these items was 216 in the WerdNerd database. Twenty of the items reported in Table 2.4 

(items that did not match in initial phoneme) were nouns between one and three syllables 

that started with a consonant. The average neighborhood density of these items was 151 

in the WerdNerd database. The difference between this average density (151) and that 

found for the items that matched in initial phoneme, number of syllables and stress 

location (216) is significant r(41.6) = 2.36, £ < .05. That is, on average, the items that did 

not match in initial phoneme had a lower density than the items that did match on initial 

phoneme. The implications of this are reviewed in the discussion section. 

Analysis 5: Syllable length and phonology 

Analysis 5 was conducted to determine whether there were differences in amount 

of overlap depending on the number of syllables in the target word. Such differences 

would be expected since the size of one-syllable words leaves less opportunity for 

overlap. In addition, if syllable length is a selection criterion for lexemes, the number of 

words in the language at a given syllable length might affect the degree or types of 

overlap that can be found between targets and errors matching in this dimension. 

Specifically, as can be seen in Appendix 1 and in Table 3.1, there are more two-syllable 

words in the language in general. This may result in more potential for overlap simply 



based on the words that exist in the language: the more words there are, the more likely it 

is that there will be a word that is a close match. 

This analysis included only the "no source" semantically unrelated target/error 

pairs. 

Table 2.6: Matches between targets and errors separated by number of syllables in 
target 

75 One-syllable 121 Two-syllable 63 Three-syllable 
Raw # Percent Raw # Percent Raw # Percent 

# of syllables 67 89.3% 94 77.7% 48 76.2% 
Stress location 75 100% 118 97.5% 58 92.1% 
Gram. Cat. 75 100% 120 99.2% 63 100% 
1" vowel 16 21.3% 75 62% 45 71.4% 
1" syllable NA NA 46 38% 23 36.5% 
I" phoneme 44 58.7% 102 84.3% 55 87.3% 
2"" phoneme 11 14.7% 62 51.2% 36 57.1% 
3"* phoneme 3 4% 40 33.1% 19 30.2% 
4"* phoneme 0 0 17 14% 5 7.9% 
Final vowel NA NA 44 36.4% 40 63.5% 
Final syllable NA NA 5 4.1% 16 25.4% 
Final phoneme 22 29.3% 42 34.7% 41 65.1% 
Final minus I 4 5.3% 15 12.4% 25 39.7% 
Final minus 2 0 0 9 7.4% 17 27% 
Final minus 3 0 0 2 1.7% 7 11.1% 

The one-syllable targets were not long enough to show any overlap several 

phonemes into the word. For example, the target "tone" only has three phonemes 

altogether. Since it could not overlap on all three, the most it could overlap on either end 

would be two. However, this length constraint does not prevent these items from 

matching in the initial phoneme. Despite this, the initial phoneme overlap of the one-

syllable items is significantly lower than that for the two-syllable targets, x"(l. N = 196) = 

16.1, £< .01 and for the three-syllable targets, N= 138) = 13.8, g< .01. 
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The high degree of overlap for the three-syllable Items in the initial syllable and 

final syllable prompted an analysis of the morphology for those items. It appears that a 

good portion of both the initial (14/23) and the final (13/16) syllable overlap between 

three-syllable targets and errors can be attributed to affixes. However, it is not the case 

that if a target begins with a prefix, its error will begin with the same prefix. There are 

numerous examples of prefix errors, such as 'encourage'/'discourage,' 

'entice'/'intoxicate' and 'described'/'discovered.' The same is the case for suffix errors: 

'lucrative'/'ludicrous,' and 'convergence'/'conversion.' Therefore, it makes sense to 

include these errors. In the future, separate analyses ought to be carried out to evaluate the 

behavior of affixes more specifically. 

Analysis 6: Grammatical category and phonology 

Two types of evidence suggest that grammatical category forms part of the basis 

for lexical retrieval for production. The first is word substitution errors themselves. As 

noted above, nearly all word substitution errors preserve grammatical category. Second, 

studies of people with aphasia suggest that it is possible to damage the ability to retrieve 

items from one grammatical category while retaining the ability to produce another 

grammatical category (see e.g., Bemdt, Haendiges, & Wozniak, 1997; Caramazza & 

Hillis, 1991). 

Since we know that overlap in granmiatical category is an extremely robust effect 

in word substitution errors regardless of the type of error, it is possible that the proportion 

of words in the language that fall in a particular category could influence the potential for 

form overlap of an error. That is, if there are a large number of words in the language in a 
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particular category, there are more opportunities for there to be words that overlap greatly 

with the target word. For example, there are a very large number of nouns. If there is an 

error on a noun target, the error, which is constrained to also be a noun, has more 

candidates from which one similar to the target might be 'selected' than would be the 

case for an error on a verb target. Since there are fewer verbs in the language, there may 

be fewer candidates for an error that is similar to the target. 

Analysis 6 was carried out to determine whether there were any differences in the 

type of phonological overlap between target and error pairs across grammatical 

categories. Only "no source" errors that are not semantically related are included in this 

analysis. There were only five adverbs, so these were not included in the analysis. For the 

proper names, since there were very few of them, 29 that were semantically related were 

included. 
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Table 2.7: Phonological matches of target/error pairs for different grammatical 
categories 

40 Adjectives 165]  Vouns 82 Verbs 34 Proper Names 
Raw # Percent Raw # Percent Raw # Percent Raw # Percent 

# of syllables 27 67.5% 130 78.8% 72 87.8% 21 61.8% 
Stress location 35 87.5% 157 95.2% 79 96.3% 26 76.57c 
l" vowel 24 60% 99 60% 32 39% 13 38.2% 
I" syllable 16/36 44.4% 52/139 37.4% 16/45 35.6% 2/30 6.7% 
1" phoneme 30 75% 134 81.2% 61 74.4% 17 50% 
2"*^ phoneme 21 52.5% 80 48.5% 24 29.3% 6 17.7% 
3"* phoneme 16 40% 41 24.8% 14 17.1% 3 8.8% 
4'*' phoneme 6 15% 16 9.7% 4 4.9% 0 0% 
Final vowel 21/36 58.3% 70/139 50.4% 21/45 46.7% 7/30 23.3% 
Final syllable 4/36 11.1% 36/139 25.9% 2/45 4.4% 3/30 10% 
Final phoneme 22 55% 78 47.3% 29 35.4% 10 29.4% 
Final minus I 8 20% 46 27.9% 15 18.3% 5 14.7% 
Final minus 2 3 7.5% 41 24.8% 3 3.7% 3 8.8% 
Final minus 3 0 0 24 1.8% 1 1.2% 3 2.9% 
Err>Targ freq. 22 55% 92 55.8% 38 46.3% NA NA 

Overall, the adjective, noun and verb errors are similar to their targets in 

corresponding ways. However, there are a few differences. The first vowel in the verb 

errors matches the target at a significantly lower proportion than that for the adjectives 

X'(l' N = 122) = 4.5, g < .05 and nouns N = 247) = 9.6, 2 < -01. Some examples of 

verbs that did not match in the first vowel were: 'procrastinate'/'prevaricate,' 

'grow'/'eat,' 'resist'/'risk' and 'contemplating'/ 'cultivating.' In addition, the verbs differ 

in the second and in the final phoneme. For nouns and verbs, the second and the final 

phonemes match in about 50% of the pairs, whereas for verbs these match in only about 

one third of the pairs. This may be because nearly half (39) of the verb targets were one-

syllable words, whereas for the nouns only 18% (29) were one-syllable long and for the 

adjectives, only 13% (5) were. 
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The final syllable of the noun errors matches the targets in larger proportions than 

for adjectives x"( 1. N = 175) = 3.6,2 = 06 and significantly larger portions than verbs, 

X"(l, N = 184) = 9.6, p < .01). Twenty-seven of the 36 instances of final syllable overlap 

for the nouns can be attributed to -tion or -sion. 

The proper name target/error pairs were the least similar of the items separated by 

grammatical category. Only two matched in the initial syllable: Diversey/Division and 

South Africa/South Korea. In fact, the pronunciation of the target in the first pair is 

unclear, thus even this item may not match. Only three matched in the final syllable. The 

50% overlap in the first phoneme position may be due to the fact that most of the items 

were semantically related, since this figure is similar to that found for semantically related 

pairs. 

One question that this study was designed to address was how often proper names 

and nouns replaced each other in errors. Of all the no source, not semantically related 

items, only three noun targets were replaced with proper names: 'rolled roastV'rolled 

Royce,' 'straw manV'Straw Dog,' and 'Blazing Saddles7'blazing salads' and only four 

proper name targets were replaced with nouns: 'Chapel'/'chapter.' 'Cronkite'/'concrete,' 

'Protestant'/'prostitute,' and 'Abominable Snowman'/'abominable showman.' The fact 

that there are so few of these cross over errors can be taken as further evidence that 

proper names are stored and retrieved distinctly from nouns. 

Analysis 7: Frequency 

A further analysis of the frequencies of the errors and targets was carried out. 

Raymond and Bell (1998) found that there was a strong positive correlation between 
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target and error frequencies, even when the number of syllables was partialled out (since 

shorter words tend to be more frequent). In the present smdy, correlations between target 

and error frequencies were carried out for each type of semantic relationship separately. 

For the general semantically related items, the correlation was significant (r = .344, N = 

217,2 < 0001)". For synonyms and antonyms the correlation was also significant (r = 

.518, N = 64, 2 < .0001). For members of the same set, the correlation was not significant 

(r = .078, N = 58). Two items from the category "same set" were removed because they 

involved the letter "A" which has an extremely high frequency due to the determiner. For 

pairs that were not semantically related, the correlation between frequency of target and 

of error was also significant (r = .294, N = 291, £ < .0001). 

Because shorter words tend to be higher frequency, it is possible diat the 

correlation between target error frequency is simply due to the fact that most of the errors 

match in length and would therefore be more likely to have similar frequencies. In order 

to test whether this is the case, correlations were computed for the targets with different 

numbers of syllables from the errors made on them. The correlation was significant (r = 

.687, N = 62, £ < .0001). There was one very high frequency pair that was contributing 

greatly to the correlation, but even with that pair removed, the correlation is significant (r 

= .455,N = 61,e<.OOOI). 

A similar analysis was carried out on the no source items that matched in 

grammatical category, first phoneme, number of syllables and stress location. For these 

'' The N values for these analyses differ from the total number included in the previous 
analysis because frequencies were unavailable for multiword responses. 
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280 items, the correlation between target frequency and error frequency was also 

significant (r = .294, g < .0001). For this set, it was difficult to test whether the effect was 

due to matches in length, since all of the pairs matched in length. However, the effect was 

not the same for all syllable lengths, suggesting that it is not simply the fact that the pairs 

match in number of syllables that is making the frequencies correlated. The one-syllable 

target/error pairs were not significantly correlated (r = . 121, N = 70), but the two-syllable 

target/error pairs were (r = .362, N = 110, g < .001). The three-syllable target/error pairs 

were also not significantly correlated (r = .209, N = 60). Thus the effect was coming 

primarily from the two-syllable items. 

Finally, the no source, not semantically related items were separated by 

grammatical category to determine whether there was a significant correlation between 

the target and error frequencies for nouns, verbs and adjectives separately. This set 

included items that did not match in length and stress location. All three grammatical 

categories showed a significant correlation: nouns, (r = .300, N = 158, g <.01), adjectives 

(r = .406, N = 40, g <.01) and verbs (r = .229, N = 81, g <.05). 

Discussion 

Seven analyses were carried out on a large collection of word substitution errors. 

Each of these analyses was done in order to evaluate the amount and type of phonological 

overlap between the targets and errors categorized in various ways. The purpose of the 

first analysis was to evaluate whether there are different types or amounts of overlap for 

errors that resulted from some aspect of the environment or discourse compared to errors 

that had no obvious non-retrieval source. This analysis showed that the errors that came 



from environmental sources or elsewhere in the discourse (i.e., those that are theoretically 

not the result of a lexical retrieval failure) were significantly less phonologically related 

than the retrieval based errors. This can be taken to suggest first, that the apparent 

processing distinction between these error types is mirrored by the kinds of phonological 

similarity they show, and second, that phonology was a major factor in the selection of 

the non-environmental errors over their targets. By contrast, for the environmental errors, 

many factors influenced the selection of the error over the target. For instance, 70% of the 

"utterance internal" errors were semantically related to the targets, compared to only 56% 

of the "no source" errors. By the same token, only 22% of the utterance internal errors 

matched the target in the first sound, whereas 54% of the "no source" errors did. Thus, 

semantics are more relevant than phonology for the likelihood of a word intruding from a 

competing phrase, anticipation or perseveration of an element within an utterance, 

whereas the opposite is true for errors that do not have any apparent environmental 

source. 

One important observation that came out of this analysis was that the grammatical 

category, number of syllables and stress location matched the targets and errors more than 

50% of the time across all types of errors. That is, regardless of whether the error was the 

result of an environmental intrusion or an anticipation of another word in the discourse, 

or a purely lexical error, the length, stress and category of the error matched that of the 

target. This can be taken as strong evidence that these three parameters are not necessarily 

only relevant for lexical retrieval, but may also be selected by the syntactic/prosodic 

frame and/or some kind of prearticulatory editor. 
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An estimate of chance likelihood of phonological overlap for synonymously 

related items based on a selection of pairs from a thesaurus was approximately 15%. 

Another estimate of chance based on the errors themselves produces an estimate of 6%. 

The actual proportion of mixed errors in the "no source" set was about 19%, which is 

greater than either estimate of chance. This effect of higher than chance incidence of 

mixed errors suggests either a feedback connection from lexeme to lemma influencing 

selection of the error words or a monitoring function sensitive to form overlap. 

The second analysis investigated the phonological similarity of targets and errors 

depending on the semantic relationship between them. Semantically unrelated pairs 

clearly had the greatest amount of overlap. The most related pairs, the antonyms and 

synonyms and associates were the least phonologically similar. This tradeoff also is 

compatible with Dell's claims for feedback. 

The third analysis had two parts. The first selected from the no source, 

semantically unrelated items, the set that matched in number of syllables and stress 

location. In this analysis, the initial phoneme overlap was approximately 80%, matching 

the type of items and the level of overlap found in the Fay & Cutler (1977) study. The 

second part selected those items that did not match in initial phoneme. The purpose was 

to determine what portions of the rest of the target were also present in the errors. These 

two analyses showed that when the errors that are attributable to lexeme selection errors 

are selected by removing the semantically related pairs and those that clearly have an 

environmental source, there is a substantial degree of overlap in many other portions of 

the word. This possibility has been suggested, but not clearly demonstrated in earlier 
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studies. In both sets, the final phoneme overlap was nearly 50% and the proportion of 

final vowel overlap was even greater. These analyses suggest that the initial phoneme, 

although the most common point of overlap between form-related word substitution 

errors, by no means uniquely defines the organization parameters of the form lexicon. It is 

clear that other portions of the word, although not as strongly represented, are important 

in retrieval as well. In addition, the fact that the overlap in the non-initial portions of the 

pairs was similar for the items that did not overlap in initial phoneme compared to the 

ones that did, indicates that even if there is an error in the initial phoneme, the whole 

selection process is not derailed. This analysis therefore provides evidence that the 

definition of density that only reflects overlap in the initial position is too broad. 

The fourth analysis was designed to evaluate the production definition of 

neighborhood density. First, it was shown that the density of targets whose errors did not 

match in initial phoneme was lower than those whose errors did match in initial phoneme. 

This provides some evidence that the initial phoneme is more strongly represented for the 

high density words. 

In another neighborhood analysis, only target/error pairs that matched on 

grammatical category, number of syllables, stress location and first phoneme were 

included. The analysis showed that the amount of overlap for targets that had many 

similar words did not increase relative to the overlap for targets that had few similar 

words. The lack of effect of density on amount of phonological overlap between targets 

and errors suggests several possibilities. First, it is possible that when a word substitution 

error occurs, the selected item is not the 'nearest' item, but rather, any other one that 
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matches with the address. Thus, high density errors would not be any more likely to 

match the target than low density errors. If this is the case, it is hard to reconcile Fay and 

Cutler's finding that the point of departure between the target and the error tends to have 

many features in common for form-related errors, but not so for semantically related 

errors. Another possibility is Forster's suggestion that these errors do not reflect 

parameters of lexical retrieval for production, but are the result of a memory error. If so, 

we would not necessarily expect any differences in overlap based on neighborhood size. 

However, we would expect a high degree of similarity between the "no source" errors and 

the "utterance internal" errors since those would then both be caused by errors in the 

buffer that holds current utterances and this was not observed. A third possibility is that 

addresses differ for each word in the lexicon. The explanation for the greater amount of 

match for first phonemes in word substitution errors might be that many items use this as 

the address, but not all. It may be just a statistical regularity rather than a characteristic of 

the function of the system. Finally, it is possible that the notion of address is incorrect or 

that the solution to the problem of unique selection is "send candidates through the 

comprehension system" rather than "add more information to the address." The data 

presently do not allow a clear choice among these accounts of the negative result for 

density. However, the positive evidence for end of word and other overlap suggests the 

density measure used here is too crude. 

The purpose of the fifth analysis was to evaluate the effect of number of syllables 

of the target on parameters of form overlap. Since the one-syllable items are by definition 

shorter, they had no overlap after the second phoneme in from both ends. Furthermore, 
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the one-syllable targets were replaced by errors that did not match in the first phoneme 

more often than two-syllable and three-syllable targets. The three-syllable targets showed 

a great deal of overlap towards the ends, but this was primarily attributable to derivational 

suffixes. 

The sixth analysis was carried out to see if there were any differences among the 

target/error pairs based on their grammatical category. Only targets and their errors that 

matched in grammatical category were used in this analysis. It was noted that for the most 

part, noun, verb and adjective targets have similar types of errors replacing them. The 

differences were in verb errors, which were much less likely to match in the first vowel 

than noun or adjective errors and in noun final syllables, whose greater overlap was 

attributed to matching their targets in the affix "-tion." The reduced overlap for verb 

errors does not have a ready explanation and may reflect idiosyncratic features of the 

relatively small verb sample. 

Finally, for most of the analyses, an evaluation of the claim that errors tend to be 

higher frequency than targets was included. Frequency is a salient variable in network 

models of production and it is a major influence on recognition performance. This claim 

has been made for various relationships between targets and errors in production. From 

the data presented here, it is clear that there is no effect of frequency on the selection of 

an error over a target. This is true across all of the categories tested: type of target/error 

relationship, grammatical category and source of error. Without fail, they all hover around 

50% of the errors having greater firequency than the targets. This contrasts sharply with 

reports in the literature that claim a frequency effect. But it should be borne in mind that 
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most of the existing reports are based on small samples and the one using the largest is 

the analysis of Raymond and Bell. In the end, characterize it as a weak effect. The data 

here show not a hint of such an effect. Since the frequency used was the Kucera & 

Francis (1968) written word frequency, it is possible that Raymond and Bell were correct 

that this measure is inappropriate for spoken words and that a frequency count that 

represents lemmas would be more appropriate. However, the fact that written and spoken 

frequencies are very highly correlated suggests that it is unlikely that such a reanalysis 

would show dramatically different results. Such an effect could only occur if there were 

systematic differences in the number of homographs (increasing the written frequency) 

for targets relative to errors, or in the number of homophones (increasing the spoken 

frequency) for errors relative to targets. 

The main objective of this study was to determine what "similar" means in the 

form lexicon as determined by naturally occurring word substitution errors. Previous 

investigations have shown that the first phoneme, number of syllables and the location of 

stress are important parameters of similarity (Fay & Cutler, 1977). It has been suggested 

elsewhere that the system might be organized by some sort of left-to-right system (Sevald 

& Dell, 1994; Meyer, 1990; Fay & Cutler, 1977). The present data suggest that the 

organization may be better described as outside-in with a bias for initial position. 

However, this evidence must be viewed with caution since derivational morphology was 

not systematically evaluated. It will most certainly be necessary to investigate how the 

overlap in final phonemes is affected by morphological factors. However, the current 

evidence suggests that end effects are not fully accountable by morphological factors. 
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since many derivational affixes are themselves, or contain, a full syllable (e.g., -ness, -

ation, -ment, -ity) and very few words overall matched in the full final syllable. Some of 

the initial overlap for multisyllabic targets may be accounted for by prefixes but it is not a 

dominant factor at all. A larger number of prefixed words will also have to be analyzed 

separately to determine whether they show strong initial overlap in the first phoneme 

following the prefix. Finally, it must be stressed that grammatical category and length 

effects are much more general than prior work suggested and this must affect our 

interpretation of those regularities. 

Study n : Experimental Induction of Word Substitution Errors 

Overlapping properties between word substitution errors and their targets are 

assumed to reflect properties of the lexical processing system. If this is true, ideally, 

inducing such errors in the laboratory, would allow control over the elements involved in 

the errors and investigation of the precise phonological properties of the words involved 

that cause the most errors. Two published studies have attempted to experimentally induce 

word substitution errors. These are described below. 

The interpretation of experimentally induced error patterns depends critically on 

determining whether they have similar properties to naturally occurring errors. If so, the two 

classes of data can be used in a straightforward convergent fashion. It will be essential, in 

any event, to determine what processes are being reflected in the experimentally induced 

errors and how they relate to naturally occurring error mechanisms. 
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Levelt (1983) asked participants to describe a path among colored visual designs. 

Looking at errors and self-repair patterns, Levelt found that color naming errors were 

influenced by perceptual similarity to targets but not by frequency or phonological 

similarity. These results suggest that semantically related word substitutions occur 

independently of word form retrieval. 

Subsequendy, Martin et al. (1989) conducted a series of experiments, modifying 

Levelt's paradigm to look particularly at the semantic and phonological effects of the 

presence of pictures related in various ways. Their results differed significantly from 

Levelt's. What follows is a brief description of the three experiments and then a description 

of how this technique might be used to evaluate questions of form similarity for word 

substitution errors. 

The task in all of the experiments in Martin et al. (1989) was to describe the path 

among a set of objects in a matrix that were connected by lines. In describing the path, 

participants were asked to include the direction, the name of the color and the name of the 

shape. They were asked to create full sentences in their descriptions. In Experiment 1 there 

were four different colored shapes (taken firom a possible set of ten colors and six shapes) in 

a 3 X 3 matrix. Substitution errors were recorded for both shapes and colors. 

Given that all shape names are semantically related to each other (and similarly for 

all color names), the feedback model predicts that names that are phonologically related are 

more likely to be confused in an error than ones that are not. Whereas, the non-feedback 

model predicts that a mixed error should be approximately as likely as a pure semantic error 

in this set. That is, the phonological similarity of a particular item to the target would not 
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greatly influence its selection over another semantically related word. For instance, if the 

target were 'black,' one ought not to be much more likely to say 'blue' than 'red,' despite 

the fact that blue is more phonologically similar to black. For both color and shape 

naming errors, the results seemed to support Levelt's finding that semantic-perceptual 

similarity influenced naming errors significantly more than phonological similarity did. A 

very large proportion of the errors was accounted for by just two shapes. This finding 

supports the theory that there is no feedback from phonology to semantics because 

phonological similarity did not influence the likelihood of substitution errors. 

The results of this experiment are tentative however, because there was a large 

imbalance in the number of errors on some items relative to others. Since there were so few 

colors and shapes, the possible influences of various factors are confounded. Therefore 

Experiment 2 was carried out, adjusting the methodology to account for the influence of 

confounds by using a larger set of items. This allowed control of frequency and semantic 

and phonological relationships between items. 

In Experiment 2 of Martin et al. (1989), the shapes were replaced with picmres in 

order to approximate a more naturalistic situation. Four colors and six objects were used. In 

order to have consistent names for all of the pictures, participants were instructed as to what 

name to use for each picture. Part A was designed to assess the unique effects of semantic 

similarity compared with those of phonological similarity. Three conditions were created: a 

set of six semantically related items, a set of six phonologically related items and a control 

set of unrelated items. Part B was designed to investigate semantic/ phonological interaction 

effects. There were three sets of stimuli: a set of six semantically related items, half of 
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which were also phonologically related, a set of six phonologically related items, half of 

which were also semantically related, and a set of six unrelated items. In this experiment, 

each picture appeared ten times within a particular subtest, and sometimes a picture 

appeared more than once within a pattern. Color errors were not scored for this experiment. 

The following discussion therefore refers to errors on object names. 

To assess the likelihood of a particular error occurring by chance, errors were 

weighted according to opportunity for error type. In Part A, more people made errors when 

the targets were related (either semantically or phonologically) than when they were 

unrelated. However, there was no significant difference between the number of errors 

elicited by the semantically related targets and the number elicited by the phonologically 

related targets. 

The most salient result from Part B was that the condition Semantic + 1/2 

Phonological elicited many more errors than the condition Phonological +1/2 Semantic. A 

discussion of this follows the presentation of the results. The conclusion of this study was 

that mixed errors occurred more often than either semantically or phonologically related 

errors, apparently providing support for the interactive model. 

There are however some problems. Most of the errors in this experiment came from 

confusions between particular pairs of items. For example, of the 35 within set substitutions 

from the semantic + 1/2 phonological sets, 20 came from the pair sweater/scarf; of the 15 

from the phonological + 1/2 semantic sets, 9 were from the pair cabbage/carrot; and of the 

24 from the unrelated set, 16 were from the pair drum/hammer (10 of those from the same 

subject). Thus, if particular pairs of items are producing most of the effect, it is unclear 
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whether the effect is due to the variables of interest or an item specific effect. In other 

words, the effect is not generaiizable to all of the items, and is thus not necessarily reflective 

of system-wide interaction of semantic and phonological variables. 

A second problem with this study was that the likelihood of an error was assessed 

according to the other stimuli present in the set. Therefore it was not possible to determine 

the likelihood of an error involving items from outside of the set and they were dropped 

from the analysis. These unanalyzable errors constimted 1/3 (33%) of the errors in this 

experiment. 

The third experiment was a replication of part B of Experiment 2, with the 

following differences. To reduce the amount of repetition for each item, 8 (rather than 6) 

picmres and 5 (rather than 4) colors were used. Also, each picture was named only once 

within a pattern to be described. Again, each picture appeared ten times within a subtest and 

the names of the items were provided to the subjects. 

The phonologically related items in this experiment shared at least the same initial 

phoneme and number of syllables. Semantically related items were all birds in the 

semantically related set, (e.g., penguin, pigeon, swan) and clothing (e.g., shirt, shoes, shawl) 

for half of the phonologically related items. 

Overall, many more errors were generated in this experiment than in Experiment 2. 

The explanation for this is unclear, given that the increase came solely in the Semantic + 1/2 

Phonological set, which produced 143 errors (125 within set) in this experiment as 

compared to 54 (35 within set) in Experiment 2, Part B. In fact, there was a slight decrease 

in each of the other sets relative to Experiment 2. Nevertheless, the results supported the 
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findings from Experiment 2, Part B: confusion pairs are more likely to be related both 

semantically and phonologically than either relation alone. 

The focus in these experiments was on the semantic and form interaction and there 

is some argument to be made for a fit between the outcome and natural error data regarding 

mixed errors, although the role of idiosyncratic effects due to specific items remains an 

open question. What was not addressed in any systematic way was the regularities of form-

based processes in the experimental task. Moreover, the purely form based error condition 

was not a robust error generator. 

The methodology employed here requires that we raise the question: by what criteria 

do we evaluate similarity? Martin et al. used similarity ratings from subjects in order to 

evaluate both semantic and phonological similarity. This is not fully satisfactory for two 

reasons. First, people's conscious, reflective impressions of similarity may be quite different 

from those factors that are relevant for the organization of the lexicon and particularly for 

lexical retrieval. Second, we would like to have some objective criteria for evaluating 

similarity, preferably the criteria that are thought to be psycholinguistically relevant. 

The experiment described below was designed as a first step in evaluation of the 

role of particular aspects of word form similarity in lexical retrieval using the Martin et al. 

paradigm. These results can then be compared to the patterns in natural errors to determine 

whether the same parameters of form are operating in both situations. 

Subjects: 

Sixty-one University of Arizona undergraduates participated for credit and 64 

Temple University Medical School staff members were paid for participation. No age 
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data were collected; however, the majority of the Arizona participants were average 

college-age students, whereas the Temple participants were employees and other people 

who were significantly older than average college-age. 

Materials: 

Two sets of one-syllable items were constructed such that various parts of the 

phonology matched within six subsets. For each subset, there were five pages, each 

containing a 4 X 4 grid with eight pictures with colored backgrounds. The items within 

the subsets matched in the following ways: initial consonant (IC), initial consonant and 

vowel (ICV), vowel (V), final consonant (FC) and rhyme (FCV). There was also a subset 

that was unrelated phonologically. All subsets were unrelated semantically. A complete 

list of the items is presented in Appendix 2. Examples of members of each of the sets are 

provided in Table 2.8 below. 

Procedures: 

Participants were instructed to describe the path among the eight pictures 

connected by lines, including the direction, the name of the color and of the picture in their 

descriptions and to use full sentences. They were told the names of the colors at the 

beginning of the experiment and of the pictures in each set at the beginning of the set. At the 

beginning of the experiment, the experimenter demonstrated the task, then the participant 

was given a practice trial. If they had a great deal of trouble with the task, they were allowed 

to attempt the practice again. All participants began with the unrelated set. The other 

conditions were presented in different orders to each participant. It took approximately 30 

minutes for each person to complete the task. 
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Results and Discussion: 

There were 110 errors on List I and 106 on List 2. Of the people tested at Temple 

University Medical School, the average number of errors per person was 3.5 for 44 

participants. Of the people tested in Arizona, the average number of errors per person was 

2.4 for 46 participants. Participants who did not make any errors were not included (17 

for AZ, 7 for Temple). 

Table 2.8: Number of errors by phonological relation of set 

U IC ICV V FC FCV Total 
List 1 broom, 

tent, 
watch 

ball, 
bench, 
badge 

coach, 
comb, 
cove 

leg, jet, 
check 

dice, glass, 
purse 

vane, 
stain, train 

AZ 
(N=31) 

1 4 18 1 3 9 36 

Temple 
(N = 32) 

4 8 30 2 4 26 74 

Total 5 12 48 3 7 35 110 

List 2 lamp, 
heart, 
truck 

raft, rail, 
wrench 

bum, bun, 
bust, bus 

wig, pin, 
crib 

farm, 
thumb, 
stream 

mail, tail, 
whale 

AZ 
(N=30) 

2 3 9 4 2 3 23 

Temple 
(N = 32) 

2 16 31 6 14 14 83 

Total 4 19 40 10 16 17 106 
All 
Total 

9 
(4.2%) 

31 
(14.4%) 

88 
(40.7%) 

13 
(6%) 

23 
(10.6%) 

52 
(24.1%) 

216 

As can be seen in Table 2.8, the greatest proportion of the errors came from the 

initial consonant plus vowel condition (40.7%). The next largest error rate came from the 
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rhyme condition (24.1%). The proportions for the initial consonant only and final 

consonant only are less than half of those of the consonants with a vowel. The proportion 

that matches only in the vowel is quite low. 

The proportions of errors caused by items that matched in initial (4.2%) and final 

(10.6%) consonant is clearly at odds with the natural data that shows that these appear in 

the highest proportions (59% and 40%, respectively). 

In order to determine whether the initial and final CV experimental data match 

with the natural data, further analyses were carried out on the corpus errors that were one-

syllable, "no source" and not semantically related to the target. The overlap in rhyme was 

counted. There were only four (5.3%) instances of rhyme overlap: spell/tell, chair/stairs, 

cheer/clear, and feeding/bleeding. Another subset was created by removing the targets 

that had either vowels or consonant clusters as onsets. This left 56 target/error pairs 

whose targets began with an initial CV. Only three (5.4%) of the errors in this set shared 

the initial CV of their targets. 

The target/error pairs included in this analysis were selected from the semantically 

unrelated set because the items in the experiment were not semantically related. The 

items from the "no source" set were selected because the objective is to find an 

experimental paradigm that will aid in revealing more about how the language production 

system functions. The difference between the source and no source errors was taken to 

suggest that the no source errors reflect strictly lexical processes. Therefore, an 

experimental paradigm that produces errors similar to the no source errors can be taken to 

reflect these processes as well. 
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In any case, although the "object" intrusions may seem more appropriate, both the 

"minus discourse' intrusions and the "utterance internal' errors had a much lower initial 

phoneme overlap (20% and 22% respectively) than the initial CV overlap found here 

experimentally. Therefore, an analysis could only reveal an even smaller proportion that 

matched in initial consonant AND vowel for the environmental intrusions. 

A further difference between these data and those found for the corpus errors was 

in the vowel. For the corpus, the vowel overlapped between target and error about 20% of 

the time, whereas in the experimental items, only 6% of the errors came from the vowel 

condition. 

Thus, none of the parameters tested matched with the natural errors. This suggests 

that the source of the errors in the experimental paradigm differs from that for the 

substitution errors that occur in natural speech. Although more errors overall came from 

the group at Temple, the pattern appears to be the same for both groups. This study was 

planned as a first in a series looking at various types of form overlap between targets and 

errors. Future experiments will look at multisyllabic targets. It is plausible, based on both 

the studies presented here and on previous studies, that the number of syllables in a word 

is critical for various aspects of its storage. Whatever may emerge from such a future 

experimental comparison of single and multisyllabic forms, it is already clear from the 

current experiment that the experimental technique should not be taken as definitive of 

the retrieval system properties that control normal speaking. 
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Summary 

The first study investigated form similarities between targets and errors in natural 

word substitutions. Several analyses were carried out investigating environmental 

influences, semantic similarity, neighborhood effects, grammatical category and length in 

syllables. These analyses showed that indeed there are differences in the phonological 

similarity as a function of the type of environmental influences on the error, semantic 

relationship between the target and error and the number of syllables of the target. Errors 

that were: long, not the result of some outside influence (a word or object in the vicinity 

of the speaker, including ones that were part of the utterance), and not semantically 

related to the target were more likely to be similar to the target. On the other hand, the 

number of similar words did not seem to influence the overall phonological similarity of 

the error to the target. Similarly, there were no strong differences found between the types 

of phonological relationships between targets and errors as a function of their 

grammatical category. 

The second study investigated particular phonological relationships between one-

syllable words in an experimental study. The results from this study suggested that the 

phonological relationship between targets and errors that result in the most errors in this 

experimental situation differ from the phonological relationships that are most common 

in the natural errors. Specifically, the rhymes (e.g., vane, train) and the items that matched 

in initial consonant plus vowel (e.g., bum, bus) caused the most errors in the experiment. 

Whereas, in the natural errors on one-syllable words, the victims tend to match more 
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commonly on only the initial phoneme or final phoneme. This discrepancy between the 

namral errors and the experimental ones must be due to different processes. One 

possibility is that the errors in the experiment are the result of interference in memory. 

Alternatively, these errors might reflect properties of the system when stressed to the 

extreme (i.e., when there are many similar items in the environment). If indeed these 

errors are the result of a memory mix-up, this might provide an explanation for the 

discrepancy between the older (Temple) and younger (Arizona) groups in terms of 

number of errors. 



109 

Chapter 3: Tip-of-the-tongue states 

In both diary and experimental studies of the TOT phenomenon, evidence has 

accumulated that there are some consistent properties associated with having a word on 

the "tip of one's tongue." These regularities include: the availability of related non-target 

words, the presence of some segmental, prosodic and syntactic information about the 

target word itself, and possibly some knowledge of morphological properties of the target 

word. In addition, several factors that are thought to potentially influence storage and 

retrieval (such as frequency, recency and number of similar words) have been 

investigated. The class of regularities identified for such states may be usefully combined 

and compared with that from word substitution errors to provide a broader perspective on 

retrieval processes and their interaction with other cognitive capacities. 

In evaluating the data from experimental TOT smdies, it is necessary to consider 

certain characteristics of this type of data in particular. Experimental TOT data are 

problematic because there are many missing data points arising from the fact that not all 

participants have TOTs for all words. In fact, a very small percentage of trials normally 

result in TOT states (about 8-18%; Brown, 1991). Another source of empty cells comes 

when participants retrieve the target before responding to all of the questions. Thus, it is 

not possible to carry out normal statistical analyses on most of the data obtained in TOT 

experiments. Brown and McNeill (1966) addressed this problem by carrying out several 

analyses on each type of data. Generally, there was agreement between the various 

methods of calculations. In the following summary of results from TOT studies, I report 
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several of these methods. In addition. Appendix 3 provides a discussion of various 

methods of estimating chance that have been used and are referred to in this text. 

A source of variation that affects all TOT data is that a "TOT state" might actually 

include several different types of states. Having a word on "the tip of one's tongue" 

implies that retrieval is imminent, and yet in many instances, retrieval may take minutes, 

hours, days or may not be resolved at all. There may be differences between TOT states 

that are finally self-resolved and those that are not. Whether or not the TOT is self-

resolved may be indicative of whether or not the target is in fact stored at all. There is 

evidence that people may not be accurate in their metamemory judgments about the 

presence of the information in their long term memory (Schwartz & Smith, 1998). The 

implication of this is that the TOT feeling may, in some instances, be inaccurate. A 

second type of indication for a complex of underlying states is that phonological 

information for the target may not be present/retrievable in a significant proportion of the 

cases. Other ways in which one TOT state may differ from another might be whether 

there is another word blocking retrieval of the target or not, how much background 

information is known about the general topic, or whether the same target continues to 

cause TOT states. As is evident from even this brief review, there is a considerable 

amount of potential variation in what is included in the current description of TOT states 

and in fact, some differences have been reported for various subtypes of TOT states 

(Koriat & Lieblich, 1974). For now, TOT studies rely on a participant's subjective report 

that they feel that recall of the target is imminent. Although objective measures can be 
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obtained, most studies incorporate ail instances in wtiich a participant reports being in a 

TOT state. 

Background 

The following sections describe some of the regularities that have been found in 

the literature on TOTs. First, there is a brief discussion of how alternates (non-target 

words produced during TOT states) can be used to determine what sorts of information 

are available to speakers in TOT states. The rest of the section describes what previous 

studies have found regarding the availability of segmental information, morphology, 

number of syllables and stress location. 

Alternates 

Participants in a TOT state provide structural information about the target word 

both by giving direct guesses and by producing "persistent altemates" (a term borrowed 

from Burke, et al., 1991). Altemates, also referred to as "blockers" (Reason & Lucas, 

1984) and "interlopers" (Jones & Langford, 1987, Jones, 1989), are other words that 

come to a speaker's mind when in a TOT state. These words are recognized as incorrect, 

but nevertheless present themselves. The altemates that participants provide tend to be 

similar in either meaning or in form, but sometimes are similar in both. Particularly, the 

form similar altemates tend to share at least the initial phoneme, the number of syllables 

and the stress location with the target word. In addition, not surprisingly, almost all 

altemates tend to be from the same granmiatical category as the target word. 
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One problem with studying the alternates is that it is not clear that they provide 

information directly relevant to the initial lexical retrieval process. Similar 

words could come from the structural information that the participant is asked to provide 

about the target. In other words, the cause and effect relationship is unclear. Because there 

is no clear order in which this information becomes available to participants in a TOT 

state (Kohn, et al., 1987), it is not yet possible to determine whether the form similar 

words are available and thus provide information about the form of the target, or whether 

the form information is available first and leads participants to the similar words before 

the target. In addition, the similar meaning words might simply come from the definitions 

provided in experimental tasks. It is quite simple to think of synonyms to words, so the 

production of meaning related items is not necessarily a reflection of the normal lexical 

retrieval process. 

These concerns about the relevance of alternates can be partially addressed by 

estimating the chance likelihood that an alternate will overlap in some particular variable 

with the target (see Appendix 3). If the overlap greatly exceeds chance a significant 

proportion of the time, that would suggest that alternates might be relevant to the retrieval 

of the target. Although this will not address the "which comes first" issue, it will at least 

establish the presence of this knowledge in participants in a TOT state. In addition, we 

may also evaluate alternate status with respect to other variables we have identified in the 

word substitution analysis as relevant to lexical retrieval. The next several sections 

include descriptions of ways in which alternates often relate to targets in TOT states, 

including various estimates of chance overlap. 
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Segmental information 

It is clear that people in a TOT state often have knowledge of some of the 

phonology of the target word. The questions to be addressed are how much of it they 

know and whether there is any systematicity to the parts that they do know. The present 

discussion focuses first on the segmental information that appears to be most available; 

the first phoneme and the last phoneme. 

One of the most striking findings both anecdotally and in experimental studies is 

the availability of the first phoneme of the target word. The literature shows that 

participants correctly guess the first sound of the word they are seeking approximately 50-

70% (Brown, 1991) of the time. This is true for both direct guesses and similar sounding 

words. Chance has been estimated as approximately 10% based on both participants in a 

"don't know" state and on cases in which participants are searching for a different target 

word than the experimenter intended. The 50-70% correct first letter guesses greatly 

exceeds the 10% estimate of chance, and provides clear evidence of a dissociation among 

components of the segmental structure of a target word that speakers are unable to fully 

retrieve. 

In the original Brown & McNeill (1966) study, an analysis of the form overlap in 

similar sounding alternates revealed that overlap in the final letter position was nearly as 

great as that found in the first letter position. However, this list contained many suffixed 

and pseudosuffixed words. Rubin (1975) found that for 31% of the TOTs, participants 

were able to report the final letters of target words correctly. However he only used four 

target words, taken from the Brown and McNeill study, which were all also either 
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suffixed or pseudosuffixed. Browman (1978) found that approximately 37% of the 

alternates matched the targets in the final letter position. Browman does not report a 

chance estimate, although she does observe that the effect is not entirely due to 

morphological matches (17% of the ending matches are due to matching suffixes). fCoriat 

& Lieblich (1974) reported a much higher value for final segment availability: between 

47 and 78% of the final letters of the target words. 

The difference between Rubin's (31%) and Browman's (37%) estimates 

compared to Koriat and Lieblich's higher proportion, is partially attributable to the fact 

that the denominator for Rubin was the total number of TOT states, whereas for Koriat 

and Lieblich, the denominator appears to have been the number of TOTs in which 

participants made guesses. Recalculating Rubin's data as proportion of attempts to guess 

any letters, shows that 49% of the time participants guessed the correct final letter. This, 

however, still includes cases in which participants might only have attempted to guess the 

initial letter. The major part of the discrepancy between the two studies may be related to 

the point of Koriat & Lieblich's (1974) paper, namely that there are various subclasses of 

TOT state. The highest proportion of overlap found for the final letter (78%) was in the 

category for which the participants were searching for a word different from the one 

intended by the experimenter and the guess they made was evaluated relative to a target 

that the participant provided. The high similarity may be due to the fact that they 

"declared" a word as their intended target at a different (later) stage of the retrieval 

process than the experimental words. In other words, they may have been retrieving the 

"target" based on their letter guesses. When they retrieved the target intended by the 
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experimenter, the proportion of final letters that matched the target was only 53% and 

when the participant was unable to retrieve it, but claimed to have been searching for the 

item intended by the experimenter, the proportion was 47%. Browman's data are not 

subject to the claim that the TOT sufferers are providing the target based on their letter 

guesses, since the data are from natural TOT states, in which the speaker presumably 

knew the intended target. The denominator would have been all the TOT states in the 

study, ones in which speakers said an alternative to the target. 

Overall, the evidence indicates that people often can report at least the first and 

final phoneme/letter of the target word. Part, but not all of the availability of the final 

portion may be due to knowledge of affixation. 

Few studies have looked at two important findings first described by Brown and 

McNeill in 1966: the serial position effect and "suffix chunking". They compared target 

words to similar sounding words in the following letter positions: first, second, third, 

third-last, second-last, and last. (Figure, p.330) As described above, they determined that 

the accuracy of recall was best for the beginnings of words, good for the ends, and poor 

for the middles. They also noted that the ends of the similar meaning words were almost 

as close to the targets as the similar sounding words, suggesting that knowledge of the 

ends of the words may come, in part, from an appreciation of patterns of 

semantic/morphological mapping in English. 

Support for this notion comes from Koriat & Lieblich (1975). They compared 

similar sounding words produced in the "don't know" state (which would have to be 

complete blind guesses based on the definition and/or properties of English words. 
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perhaps even specifically the types of words used in such experiments) to similar 

sounding words produced in the TOT state. They found that "only the relatively high 

detection of letters in earlier positions should be attributed to the manner in which 

specific words are stored in the memory system and retrieved from it. The relatively high 

detection of letters in later positions is more likely attributable to the organization of 

English words in general rather than to the manner in which such words are processed by 

the cognitive system." 

The second finding regarding morphological storage and retrieval processes 

reported in the Brown and McNeill study is that there is some evidence that in TOT 

states, affixes are retrieved as wholes, rather than single letters. Brown and McNeill did 

not report data on prefixes, although there was a brief mention that some participants 

provided more than the requested single letter at the beginning of the word, for example, 

"ex" for extort and "con" for convene. They did, however, further analyze suffixes. For 

target words with suffixes, 30/93 (32%) of the similar sounding words matched the suffix 

of the target, while for target words without suffixes, only 5/130 (4%) of the similar 

sounding words matched the final three letters. Brown and McNeill "conclude that suffix-

chunking probably plays a role in generic recall." Clearly this is only a preliminary 

examination of this issue, since the target words were not designed specifically to 

investigate morphology. 

Rubin (1975) evaluated similar sounding words, rather than the letter guesses. 

Taking only the items that had seven or more matches to one letter in the target word, he 

ended up with nine items to evaluate. There was evidence that the beginnings and ends of 
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words are most salient. Some suffixes appeared to be known, like "-meter" from 

'altimeter' and "-ic" from 'emetic.' Again, this indicates that people's knowledge of the 

beginnings and endings of words is observable both in their direct guesses and in the 

similar words that they produce. 

Rubin argued that it is not the case that the endings match the target simply based 

on the definition. He presents three target words which had definitions that started "a 

person who..." Out of all three, 23 similar sounding words matched their target words and 

only two did not. This finding apparently contradicts Koriat & Lieblich's (1975) 

attribution of people's knowledge of the ends of words to their knowledge of the 

distributional properties of the English language. If people simply knew that words 

describing a profession are likely to end in "-ist" for example, then they would have 

produced words ending in "-ist" even for target words that end in "-er." 

Number of Syllables 

Approximately 60% of the time people are in TOT states, they are able to guess 

the number of syllables in the target (Brown & McNeill, 1966). The probability of 

correctly guessing the number of syllables based on the definition and general knowledge 

of word structure, is about 38% (from "don't know" guesses and from cases when 

participants' targets differed from the experimenter's in Koriat & Lieblich, 1974). The 

highest accuracy for correct syllable number information is on targets that are two 

syllables long (Brown & McNeill, 1966; Koriat & Lieblich, 1974). This is undoubtedly a 

combination of target knowledge and default reasoning, but distinguishing these is 

difficult. 
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Stress Location 

Another important piece of information about target words appears to be available 

to people in a TOT state: the location of stress in the word. Although this information has 

not been directly requested from participants, correspondences of similar sounding words 

produced in the TOT state to the target words was about 76% (Brown & McNeill, 1966). 

Kohn, et al. (1987) looked at stress location as well. They found that for searches that 

terminated in successful retrieval of the target, 35% of the attempts matched the target in 

both stress location and number of syllables. The lower percentage reported in this study 

probably reflects the fact that the denominator may have included a larger array of 

responses since the data were collected as spoken responses. Brown and McNeill, in 

contrast, asked the participants to separate similar sounding words and only included 

other words from this category in the denominator. In addition, the Brown and McNeill 

items only included two syllable words. 

The only other study to report information about stress location was Browman 

(1978). Of the non-targets produced in a TOT state that had the same number of syllables 

as the targets, 82% matched in the stress location. This was compared with an average of 

the non-targets randomly matched with targets, in which only 56% matched in stress 

location. The apparent availability of stress location information in TOT states is 

particularly apparent in the data beyond two syllables. Even above four syllables, almost 

70% of the non-targets had the same stress location as the targets. Browman also 

evaluated stress location for non-targets that did not match the target in number of 

syllables. This was done by matching stress location both from the beginning and from 
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the end. The rate for this analysis (76% vs. 58% for the random matches) was very similar 

to that for the items that do match in number of syllables. This is strong evidence that 

people in a TOT state exhibit access to the stress location of their targets. 

In summary, previous studies indicate that people in TOT states tend to know the 

number of syllables, the stress location, the first sound and letter and some of the final 

sounds in their target words. Most previous studies have used either diary records or 

definitions to collect data. Three studies are presented below that extend the research base 

in different ways. The first (Study IE) is a detailed analysis of form similarities between 

targets and alternates collected in diary records. This analysis allows some comparisons 

with word substitution patterns described in Chapter 2. The second (Study IV) and third 

(Study V) are experimental studies of TOT states induced using pictures. For Study FV, 

the pictures are of real objects and for Study V, the pictures are of novel objects with 

newly learned names. 

Study ni: Analysis of natural TOTs 

Study in investigated natural TOTs. These arise in the course of normal activities 

and are recorded in diary form. This data source is useful for several reasons. First, it is, 

after all, natural language production that we are interested in studying. Thus, the use of 

data from outside the laboratory situation may reveal aspects of the process that cannot 

come to light within the laboratory. For example, one can determine what types of words 

most commonly elicit TOT states. 'Types" can be broadly construed in terms of several 
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variables including part of speech and form and/or use characteristics. A second reason 

that natural data can be useful is that it provides a baseline by which to compare the 

experimental data. If the properties of the two sources are radically different, we might 

assume that they are tapping different processes. 

Procedures: 

Several individuals (all college educated volunteers) kept records of naturally 

occurring TOT states. The records generally included date, time, sentential context, 

method and time of resolution, altemate(s), and any syllable and/or letter guesses. Two 

published sources were also included: Browman (1978) and Schachter (1990). In the 

latter, the alternates were not all listed. Thus there may be some bias introduced into the 

alternate analysis by including this set, since the ones that were included were used to 

illustrate particular points. However, since the data from this source contributed only 

about 6% of the total data set, so it is unlikely to affect analyses of alternates 

significantly. 

To explore the question of what types of words cause TOT states, targets were 

analyzed for the proportion in each grammatical category and the proportion at each 

syllable length within these. 

Alternates were each evaluated for match with the target in: number of syllables, 

stress location, grammatical category, left to right phonemes, first syllable, first vowel, 

final syllable, final vowel, right to left phonemes. In addition, each alternate was coded in 

terms of its semantic relationship to the target. There were three categories: not applicable 

(applied to nonwords and fragments), strong (items that came from the same general 
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category such as both actresses or both plants, e.g., tangerine/nectarine, harp/lute, 

cupboard pantry, Odie/Garfield), and weak (for names, this would be any other name that 

was not strongly associated, e.g., Mike/Steve, while for other words, it might be words 

that are from the same general category, but not specifically related, e.g., optometrist/ 

oncologist, mastiff/manatee, coarticulation/alliteration). 

Results: 

Targets 

A total of 487 targets were included in the set. Of these, 276 (56%) were proper 

names, 147 (30%) were nouns, 42 (9%) were adjectives, and 22 (4.5%) were verbs. Two 

TOT states were unresolved. Therefore the target was unknown and these items were 

eliminated from any analyses. There were three searches that seemed to be for an 

incorrect target. For example, the actual target in one case was "caduceus," but all of the 

alternates started with "h" and the searcher retrieved "Hippocratic." The searcher had 

specified the target as "the medical symbol." Therefore the responses were scored relative 

to "caduceus" despite the fact that it is relatively apparent that the target of the search was 

"Hippocratic." Each instance (a total of three) of this type was scored according to the 

specified target rather than the apparent target. 

Table 3.1 below displays the proportion of targets that were at each syllable length 

from each grarmnatical category. In addition, it lists the proportion of words from each 

grammatical category at each syllable length found in a dictionary of 19,528 words. These 

are indicated in bold within curly brackets. The open class items in this dictionary 

accounted for 18,607 of the words in the dictionary. 
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Table 3.1: Number of syllables in the natural TOT targets and in English by 
grammatical category. 

#of 
syllables 

276 Proper Names 147 Nouns 42 Adjectives 22 Verbs 

1 22 (7.9%) 9 (6.1%) 
{16.6%} 

1 (2.4%) 
{6.9%} 

1 (4.5%) 
{34.2%} 

2 100 (36.2%) 30 (20.4%) 
{37.7%} 

10(23.8%) 
{29.0%} 

12(54.5%) 
{40.2%} 

3 84 (30.4%) 47 (32%) 
{25.1%} 

9(21.4%) 
{28.8%} 

7 (31.8%) 
{18.4%} 

4 47(17%) 39 (26.5%) 
{14.4%} 

15 (35.7%) 
{25.2%} 

1 (4.5%) 
{6.6%} 

5 19 (6.9%) 18 (12.2%) 
{4.9%} 

7(16.7%) 
{8.9%} 

1 (4.5%) 
{.5%} 

6-f- 4(1.4%) 4 (2.7%) 
{1.2%} 

0 
{1.1%} 

0 
{1.0%) 

Overall, there were very few TOT targets that were one-syllable words. For nouns 

and adjectives there were more targets that were four or five-syllables long and relatively 

few that were one or two-syllables long. In contrast, 86% of the verb targets were two or 

three syllables. Proper names were distributionally dissinular from all three other 

categories. No estimates of the proportions of proper names in the language are available. 

Frequency 

A frequency count (from Kucera & Francis, 1968) was obtained for each of the 

noun, verb and adjective targets and alternates. For the inflected words, the frequency was 

taken to be the sum of the uninflected form and all of the other inflected forms (e.g., the 

frequency of "postponed" would be its own plus that of "postpone," "postpones" and 

"postponing"). For uninflected words, the frequency was taken as only that of the 

uninflected form. Frequency counts are not available for phrases. Therefore multiword 
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targets or alternates were not included in this analysis. Some of the alternates were 

nonwords, names or foreign words, these were also not included in the frequency 

analyses. 

Three frequency analyses were carried out. The first investigated the frequencies 

of the targets. The results of this analysis are presented in Table 3.2. The second analysis 

was carried out to determine whether there was any correlation between the frequencies 

of the targets and the alternates. The third compared the frequencies of the targets to that 

of the alternates as was done for the word substitution target/error pairs to see if alternates 

were often higher frequency than the targets. 

Table 3.2: Frequency characteristics of the TOT targets separated by grammatical 
category. 

Nouns Verbs Adjectives 
0 54.8% 22.7% 22.0% 

1 to 5 26.7% 31.8% 39.0% 
6 to 10 6.7% 13.6% 9.8% 
11 to 50 7.4% 18.2% 26.8% 

51+ 4.4% 13.6% 2.4% 
TOTAL# 135 22 38 
MEAN 8.8 16 8.9 
MEDIAN 0 4 3.5 
MODE 0 0 0 

Although the mode of the targets for each grammatical category was at a 

frequency count of zero per million, the distributions of the words within the frequency 

ranges varied considerably from one to the other. More than half of the noun targets had a 

frequency of zero, while for adjectives and verbs, just over 20% had a frequency of zero. 

The adjectives and verbs had proportionally more targets, nearly 30%, that had 
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frequencies above ten per million. This may suggest that by focusing on nouns, many 

studies are missing the fact that there are quite a number of TOT states for targets that are 

of relatively high frequency. However, it is certainly the case that the majority of the TOT 

states were for noun targets. 

The analysis of the correlations between target and error frequencies showed that 

adjective targets were very strongly correlated with their errors (r = .585, N = 67, p < 

.0001), as were noun targets (r = .239, N = 259, p < .001), but verb targets were not (r = 

.070, N = 58). 

Finally, the alternates were analyzed to see if they were often of higher frequency 

than the target, as would be expected considering the particularly low frequency of the 

targets. For nouns, only 107/259 (41%) were. This is significantly less than chance, even 

assuming chance is 50%, x"(l» N = 259) = 7.8, p < .01. For adjectives, 29/67 (43%) 

alternates were higher frequency than the targets and this is not significantly different 

from chance, x^(U N = 67) = 1.2. Similarly for verbs, 26/58 (45%) of the targets were 

lower frequency than the alternates and this too is not significantly different from 50%, 

r (UN = 58) = .62. 

Alternates 

There were a total of 1009 alternates listed: 484 from Browman (1978), 62 from 

Schacter (1990) and 465 collected for this study'^. Of all the alternates, 894 (89%) were 

Two target/alternate pairs were eliminated from the analysis, one target was a French 
song title and in the other, the alternate was a part of the target: 'conflict' for 'conflict of 
interest' 



125 

of the same grammatical category as the target. This number is conservative since 

nonwords (N = 43) were counted as mismatches in granmiatical category. 

Below is a description of some of the characteristics of the alternates provided 

during the natural TOT states. The proper name targets are treated separately from the 

nouns, adjectives and verbs. Both the proper names and the word alternates were 

compared to their targets in terms of phonology. For both sets, the alternates were 

separated by semantic relation to the targets: strongly related, weakly related and not 

related. 

Some of the proper name targets consisted of a first name and a last name 

together. Guesses that consisted of only the first or the last name, were considered 

separately and compared to the target as a single name. For example, for the target "Jim 

MacMahon" guesses like "Stephan" were compared against "Jim" rather than against the 

full first and last name. In this example, the final phoneme would not be counted as 

matching, although it does match the final phoneme of the fiill name. Table 3.3 illustrates 

the phonological relationship between alternates and targets for proper names. 
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Table 3.3: Target/Alternate relationships for Proper Names 

80 Semantically 
Unrelated 

180 Strongly 
Semantically 

Related 

280 Weakly 
Semantically 

Related 
Raw # Percent Raw # Percent Raw # Percent 

# of syllables 49 61.3% 74 41.1% 192 68.6% 
Stress location 57 71.3% 97 53.9% 217 77.5% 
Gram. Cat. 72 90% 175 97.2% 278 99.3% 
1^' vowel 22 27.5% 29 16.1% 65 23.2% 
l" syllable 10/77 13% 14/178 7.9% 34/257 13.2% 
l" phoneme 44 55% 71 39.4% 141 50.4% 
2"** phoneme 12 15% 21 11.7% 50 17.9% 
3"* phoneme 5 6.3% 8 4.4% 25 8.9% 
4'*' phoneme 1 1.3% 2 1.1% 7 2.5% 
Final vowel 22/77 28.6% 35/178 19.7% 81/257 31.5% 
Final syllable 8/77 10.4% 8/178 4.5% 27/257 10.5% 
Final phoneme 26 32.5% 35 19.4% 83 29.6% 
Final minus 1 11 13.8% 9 5% 35 12.5% 
Final minus 2 7 8.8% 6 3.3% 16 5.7% 
Final minus 3 0 0% 1 .6% 6 2.1% 

The strongest similarities between alternates and the proper name targets were in 

grammatical category and stress location. Guesses at names tended to be other names. 

The high degree of stress location match is attributable to the fact that most names place 

stress on the first syllable of the second name. Therefore a pair such as 

"Silverberg'T'Greenberg" will match and so will any pair for which both names are 

guessed and the first name has the correct number of syllables (e.g., "David 

Lynch'T'Robert Frost"). This explanation of stress overlap based on the guesses being 

names may also account for the disparity between the weak and strong semantically 

related items. The semantically related alternates were sometimes not names, but 

descriptives of other sorts. For example, if the target were a director or an actor, the 
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alternate might be movies associated with that person. However, many of the alternates 

coded as strongly semantically related are names, e.g., other singers or actors, spouses or 

associates, other restaurant or city or street names. Many of these names differed in 

number of syllables and therefore also in stress location. It is therefore arguable that the 

stress is relevant with respect to form retrieval. 

Although the strongly semantically related items had the least phonological 

overlap, the weakly related pairs seem to have very similar overlap to the unrelated pairs. 

This contrasts with the word substitution targets and errors which showed significantly 

less overlap for the weakly semantically related pairs. The weakly related word 

substitution targets and errors were, however, significantly more similar to each other 

than were the strongly related pairs as is the case for these TOT targets and alternates. 

Table 3.4 illustrates the phonological relationship between targets and alternates 

for nouns, verbs and adjectives separated by semantic relationship. 
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Table 3.4: Target/Alternate relationships for Nouns, Adjectives and Verbs 

144 Semantically 202 Strongly 97 Weakly 
Unrelated Semantically Semantically 

Re ated Re ated 
Raw # Percent Raw # Percent Raw # Percent 

# of syllables 68 47.2% 86 42.6% 36 37.1% 
Stress location 76 52.8% 111 55% 38 39.2% 
Gram. Cat. 92 63.9% 177 87.6% 84 86.6% 
l" vowel 67 46.5% 43 21.3% 33 34% 
I" syllable 32/141 22.7% 19/197 9.6% 13 13.4% 
I" phoneme 85 59% 75 37.1% 55 56.7% 

phoneme 40 27.8% 31 15.3% 19 19.6% 
3"^ phoneme 27 18.8% 14 6.9% 9 9.3% 
4'*' phoneme 13 9% 5 2.5% 5 5.2% 
Final vowel 44/141 31.2% 55/197 27.9% 29 29.9% 
Final syllable 12/141 8.5% 21/197 10.7% 13 13.4% 
Final phoneme 51 35.4% 60 29.7% 34 35.1% 
Final minus 1 27 18.8% 35 17.3% 22 22.7% 
Final minus 2 11 7.6% 25 12.4% 17 17.5% 
Final minus 3 7 4.9% 11 5.4% 7 7.2% 

The pattern across semantic relationships between targets and alternates appears 

to differ for the words compared to the names. For the words, the semantically unrelated 

target/alternate pairs and the weakly related pairs are not as similar to each other as in the 

proper name set. In addition, the strongly semantically related pairs are not always less 

phonologically similar for the words as they are for the names. For instance, here the 

strongly related ones overlap the most in stress location and grammatical category and the 

overlap in number of syllables is similar to the unrelated and weakly related pairs. 

The match in first phoneme appears to be similar between the proper name pairs 

and the pairs presented in Table 3.4 for each type of semantic relationship. The unrelated 

alternates match the first phoneme about 60% of the time and the weakly related ones 
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also match over 50% of the time. The strongly related alternates only match about 40% of 

the time. In addition, the pattern is similar for the first vowel and first syllable, although 

the proportions are greater for the words than for the names. 

One major difference between Table 3.3 and Table 3.4 is that for the proper 

names, the majority of the alternates (280/440, 63.6%) are weakly semantically related to 

the target, whereas for the nouns, adjectives and verbs, most of the alternates (202/443, 

45.6%) are strongly semantically related. Another difference is the first vowel which 

matches much more often for the open class items (47%) than for the proper names 

(28%). Furthermore, the number of syllables, stress location and grammatical category 

show significantly less overlap for the open class words compared to the proper names. 

As with the word substitution errors, one purpose for this analysis was to 

investigate whether proper names and nouns are treated as separate or distinct categories. 

Of 109 nouns that were not semantically related, only four had proper names as 

alternates: 'manzanitaV 'Modigliani,' 'peristalsisV'Gestalt,' 'fossilsV'Watusis,' and 

'gazebo'/ 'Zimbardo.' In contrast, for the proper name targets, there were 15 that were 

replaced by nouns. Implications are discussed below. 

Letter guesses 

There were 215 guesses at letters or fragments of the target. Of these, 128 (61.2%) 

were correct. There were 162 (77.5%) guesses at the beginning of the targets. Of these, 

103 (63.6%) were correct. Of the 53 guesses that were not for the beginning of the word, 

25 (47.2%) were correct. Thus, when people made direct guesses at letter information in 
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the target words, they were very accurate. Most of the guesses were for the beginning of 

the targets. 

Syllable guesses 

There were 66 scorable syllable guesses. There was one that was not scorable: the 

target was "mitral valve prolapse" and the searcher said "two words—both have more than 

one syllable." Most items were scored as 1 for correct and 0 for incorrect. When a person 

guessed twice, as in "3 or 4 syllables" and the target was indeed one of those, the syllable 

guess was scored as one half correct. One guess on a two-syllable target was "2 or 3, 2" -

this one was scored as .75. One other target was four-syllables and the searcher stated "I 

thought it was more than 1 or 2 syllables" - this was scored as .25. 

The sum of all the scores for syllable guesses was 29/66,43.9%. For the one-

syllable targets, 3/5 (60%) were correct, for two-syllable targets, 9.25/17 (54%) were 

correct, for three-syllable targets, 10.5/21 (50%) were correct and for the four-syllable 

targets, 6.25/13 (48%) were correct. The remaining 10 were targets of five or more 

syllables and all of the guesses were incorrect. Taking only the guesses on targets from 

one to four syllables in length, 29/56 (51.8%) were correct. Using Koriat & Lieblich's 

(1974) estimate of chance, 38%, the accuracy here is significantly better, x"(l. N = 56) = 

4.5, p < .05. 

Density 

There were 64 different targets that were one- to three-syllable nouns that began 

with a consonant. The average neighborhood size of these targets was 202. The 

correlation between neighborhood size and phonological relationship between targets and 
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alternates was evaluated for the target/alternate pairs that were not semantically related. 

There was no significant correlation between the size of the neighborhood and the 

number of phonemes from left to right (r = . 131, N = 79) or from right to left (r = .217). 

Discussion 

As found in previous studies, the greatest proportion of naturally occurring TOTs 

were caused by proper names. These were names of famous people as well as colleagues, 

friends, restaurants, streets, movies, songs, etc. In addition, some of the nouns are similar 

to names in that they are all relatively specific titles, for instance, dog breeds, flower and 

other plant names, and technical terms. The distribution of targets across syllable length 

does not appear to reflect the properties of the language. There are very few TOTs for 

one-syllable words. Verb TOTs almost entirely occurred on two or three syllable targets 

while nouns and adjectives were more distributed in syllable length, but particularly 

spread to longer (four- and five-syllable) targets. Length effects are confounded with 

frequency, of course, and the absence of short words may in part reflect this. Proper name 

TOT targets varied in length in different ways from the noun, adjective and verb targets. 

Finally, it is clear that these length and frequency factors constitute major points of 

contrast between TOTs and word substitutions. 

The form parameters identified for both proper name targets and targets from 

other grammatical categories reflected the general structure that we have discussed with 

regard to word substitutions in Chapter 2: initial and final sound elements, length, stress, 

and grammatical category. Interestingly, these correspondences of form were more 

marked for proper name targets than for other words. In addition, the degree of semantic 
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relation showed the same general influence in the TOTs as in the word substitutions -

namely, the strongest semantic relations had the weakest form overlap profiles. If one 

raises the question of how proper names are represented, these factors thus present both a 

reason to distinguish names as a special class (viz. the exceptional susceptibility of such 

to TOT states) and a reason to incorporate them into general retrieval systems in ways 

that are not exceptional (viz. sensitivity to initial form, stress and length characteristics). 

With regard to the representation of proper names, it was found that the noun 

targets were not often replaced with proper name alternates, whereas proper name targets 

had noun alternates significantly more often (nearly 20% of the time). There are at least 

two possible explanations. The first is that these targets are in fact semantically related. 

The semantic relation of the alternates to the targets was not always coded. The reason 

why this might be particularly true for names is that some of the target names were not 

commonly known, and, in particular, specific information about the targets would not 

have been known. In contrast, with word targets, semantic information is public 

knowledge. The second possibility is that the speaker, in seeking the target could not find 

any proper name similar enough to the target. Since TOT states do involve a conscious 

aspect to the search, it is possible that the alternates retrieved do not necessarily reflect 

only parameters of form access that would be part of the normal lexical retrieval process. 

Indeed, for the semantically unrelated word substitution errors (Table 2.3), the 

grammatical category overlap is nearly 100%, whereas for the semantically unrelated 

target/alternate pairs here, the overlap was only 64% (see Table 3.4 above). 
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Initial letter and syllable length guesses again were significantly more accurate 

than would be expected by chance. Guesses at final segments in the targets were also 

quite accurate. Syllable guesses for these natural TOTs did not show the common two-

syllable bias. No significant effect was found for the relationship between form overlap in 

the alternates and the size of the neighborhood of the target. 

Reported below are two experiments designed to assess the notion of 

phonological neighborhoods by experimentally inducing TOT states in healthy, 

monolingual, native speakers of English. One study used pictures to elicit low frequency 

words, half of which were HD (e.g., manatee, tongs, protractor) and half of which were 

LX) (e.g., vault, chariot, jester). The other study used pictures of novel objects (outer 

space aliens) that were assigned novel names, half of which were HD and half LD. In 

both of these studies, participants were asked to provide the target word if they could 

retrieve it. If not, they were asked to provide various types of phonological information 

with confidence ratings and also to say aloud any alternatives that came to mind. They 

were then cued one letter at a time until either they retrieved the target word, or the full 

word had been cued. 

For these analyses, density was determined using the ASU WerdNerd database 

(see Appendix 1). 
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Study rV: Experimental Induction of TOTs 

Subjects: 

Sixty-six University of Arizona undergraduates participated for credit. They were 

recruited with sign-up sheets that requested only monolingual speakers of English. 

Questionnaires about age and language proficiency were filled out by 31 of the subjects. 

Of these, ages ranged from 17-26, M = 20.5, SD = 2.4. The questionnaire requested 

ratings of ability to speak, read and write other languages on a scale of 1-10 for which 1 

was "quite poor" and 10 was "quite fluent." None of the participants rated their ability to 

speak any other language as higher than 5. 

Materials: 

Color pictures were obtained from the World Wide Web and scanned from the 

Macmillan Visual Dictionary (Corbeil, 1992). The target words formed two sets of 36 

items each. One third of the items were one syllable, one third were two syllables and one 

third were three syllables long. In each set, half the target words were from HD 

neighborhoods and half were from LD neighborhoods. An attempt was made to use 

different neighborhoods for each of the two sets, however this was not always possible, 

given the constraints of the language and of the experimental manipulation. Although 

some may have been from the same neighborhood (e.g. start with M, 3-syllable, stress on 

first), different items appeared in the two sets. The low density items provided a 

particular challenge with respect to item selection. This is due to the fact that, by 

definition there are fewer items that fit in any particular neighborhood. The additional 
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constraints that the item be picturable and known, to some degree, in the population 

tested, caused some items to be selected that perhaps would not have been if there had 

been other options. This turns out to be relevant for some of the results that follow. 

All items were low frequency. The average Kucera-Francis frequency for set 1 

was 1.3 occurrences per million (range 0-7 per million) and for set 2 was 2.4 per million 

(range 0-25 per million). Because familiarity ratings were not available for all the items, 

10 monolingual University of Arizona undergraduates were asked to rate their confidence 

that they could use each word correctly. The 72 items were rated on a scale of 1 - "Not 

confident at all" to 7 - "Extremely confident." Mean ratings ranged from 2.2 - 7. These 

ratings will be referred to in subsequent text as 'familiarity ratings'. Appendix 4 lists the 

target words with their frequencies, familiarity ratings, and neighborhood density 

measured in the three different ways described in Chapter 1 (Coltheart N, one sound 

different, and the production-based description). 

Procedures: 

Participants were tested individually. Fifty-one participants were tested on set 1 

and 56 on set 2. Of those, 41 were tested on both sets. Approximately half of the people 

who did both sets did set 1 first and half did set 2 first. All students were given written 

instructions (see Appendix 5) and half were also given a language/handedness 

questionnaire. They were then brought into the testing room and given an oral description 

of the experiment with an opportunity to ask questions. Pictures were presented using the 

multichrome version of the DMASTR display program developed by Kenneth I. Forster 

and Jonathan C. Forster at the University of Arizona. Three practice items ("gazebo," 
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"loom" and "safety pin") were presented before each set so that participants could 

become familiar with the types of items and with the procedures. 

Participants responded orally. All responses were recorded both on audio tape and 

by hand. For items that they could not recall, they were asked to state whether or not they 

felt that the word was on the tip of their tongue. They then were required to provide a 

guess as to the number of syllables in the target word and rate their confidence in their 

syllable guess on a scale of 1 (just guessing), 2 (have a feeling, but not sure), or 3 (pretty 

sure). They were also required to guess at least one letter in the target word and provide a 

confidence rating for that as well. If they were still unable to think of the target word, they 

were asked to say any other word that came to mind. If no other words came to mind, the 

experimenter began providing them with cues, one letter at a time, until either they 

recalled the target correctly, or the entire word had been cued. Once the word was said, 

they were asked three questions: 

1. Had they heard of the word before? 

2. Did they recognize the word as the correct label for the picture? 

3. Was it the word they were looking for? 

Although these may seem correlated, they are not necessarily. If a person recognizes the 

word as the correct label, they would indeed have heard of it. However, if they have heard 

of it, they might not necessarily recognize it as the correct label. Additionally, they might 

both have heard of it and recognize it, but not have been trying to retrieve that particular 

word. 
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Scoring: 

If a participant recalled a target word prior to the experimenter providing any cue, 

the item was scored as correct. When participants claimed to be in a TOT state and 

subsequently recalled the target word, they were not asked the three follow-up questions. 

It was assumed that they had heard of, recognized, and had as a target, the word that they 

recalled. 

Letters that subjects provided were scored for whether or not they were in the 

word, and whether or not they were the first letter in the word. If multiple guesses were 

made, only the first was scored. Syllable guesses were simply scored as correct or 

incorrect. 

Two scores were assigned for each item that was cued: number of letters provided 

by the experimenter and total number of letters given before the target was retrieved. For 

most items these two numbers were the same. However, when the participant provided 

one or more letters before retrieving the target, the two numbers would differ. For 

example, for the target "monocle," the experimenter gave M-O-N and the participant said 

"the next letter is O, right?" but still did not recover the target and thus required further 

cueing, the C, before retrieving the target. The number of letters provided by the 

experimenter would be four, but the total number of letters given before the target was 

retrieved would be five. 

The total number of letters given was also converted into phonemes to equalize 

the low and high-density items, since more of the low-density items began with bigrams 
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such as CH and TH. If a single letter in a bigram was cued, this was counted as .5 of a 

phoneme. 

Results: 

In Set 1, there were 65 TOT states that were for the experimenter's target and 21 

that were not. In Set 2, there were 104 TOT states for the experimenter's target and 12 for 

another target. This is a TOT rate of about 65/(51 people x 36 items), or 3.5 % for set 1 

and 104/(56 people x 36 items), or about 5.2% for set 2. The only other study to provide 

data for numbers of TOTs for items separated on the basis of whether the participant's 

target matched the experimenters was Koriat & Lieblich (1974). In that study, the 

proportion of opportunities for which there were reported TOT states for the 

experimenter's target was 3.1% (109 positive TOTs/56 people x 62 items). The original 

Brown & McNeill (1966) study separated "positive" TOT states - those in which the 

target is known, which included instances in which participants resolved a TOT state for 

another word. The total proportion of "positive" TOT states in that study was 8.5% (233 

positive TOTs/56 people x 49 items). Thus the picture method used in the present study 

yields TOT proportions comparable to the definition method. 

Furthermore, in the present study, the proportion of the TOTs that were for the 

experimenter's target was 169/202 (83.6%). In contrast, the Brown & McNeill study had 

fewer than 233/360 (65%) and Koriat & Lieblich (1974) had 109/772 (14.1%). The 

picmre method therefore appears to be much more effective at eliciting TOTs that are 

specifically for the intended target than the definition method. 
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The primary goals of this experiment were to assess the partial knowledge of 

target forms associated with TOT states and to determine whether phonological 

information available in a TOT state differs for targets of high versus low density. 

Insufficient numbers of alternate words were provided by subjects for use in the form 

analysis: approximately 90% of the alternate responses were either semantic errors, such 

as "potato" for "yam" or "buffalo" for "yak" or visual errors, such as "queen" for 

"throne" (i.e., the participant did not know precisely what was to be named). Setting aside 

the alternates, the main variables of interest are: syllable guesses, letter guesses, and the 

percent of the word that was cued. These will be discussed in turn. Since the sets were 

comparable on all variables, they were combined for the following comparisons. 

Familiarity ratings 

An independent samples t-test was carried out. The mean familiarity rating for set 

2 (6.3) was not significantly higher than that for set 1 (5.8), t(70) = -1.56. For set 1, 

production density was negatively correlated with familiarity (r = -.353,2 < 05). That is, 

lower density items were more familiar. For set 2, there was not enough variance in the 

familiarity ratings for the correlation to be significant, but the trend is in the same 

direction (r = -. 195, g = .255). 

Syllable and letter guesses 

Overall, the confidence ratings reflected the accuracy of the guesses. That is, those 

responses for which participants claimed to be just guessing were close to chance 

accuracy, whereas those responses for which participants felt more confident in their 

guesses were much more accurate. Accuracy of syllable and letter guesses for those items 
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that subjects had heard of, recognized and had as their target are provided in Table 3.5. 

These guesses include both TOT and non-TOT items, since confidence of guess is not 

dependent on TOT state. That is, there were some cases for which participants rated their 

confidence in their syllable and/or letter guesses as high, but did not claim to be in a TOT 

state, and other cases for which participants claimed to be in a TOT state, but rated their 

confidence as low. 

The estimates of chance provided in Table 3.5 come from the items that 

participants claimed not to have heard of. Another estimate of chance for syllable guesses 

would be 33% if participants noticed that all items were between one and three syllables 

in length, or 38% taken from the "Don't Know" guesses in Koriat & Lieblich (1974). 

Chance estimates for letter guesses would be approximately 1/26 (3.8%), or perhaps 

slightly higher if the characteristics of the items were taken into consideration. The 

highest estimate of chance for first letter guesses from the literature again comes from the 

"Don't Know" guesses in Koriat & Lieblich (1974). Their estimate was 10% correct. 

Table 3.5: Accuracy of syllable and letter guesses as a function of confidence ratings. 

ConHdence > 1 Gust guessing) 2 (have a feeling) 3 (pretl ty sure) 
Syllable correct 35.9% (78/217) 48% (78/162) 58% (14/24) 

Chance 35.6% (64/180) 33.3% (15/45) 0% (0/2) 
First letter 16.5% (30/182) 38% (27/71) 69% (18/26) 

Chance 5.4% (8/149) 0% (0/14) 0% (0/3) 
Letter in word 40.7% (74/182) 63.4% (45/71) 88.5% (23/26) 

Chance 31.5% (47/149) 42.9% (6/14) 33.3% (1/3) 

Breaking down the syllable guesses by number of syllables in the target, the 

syllable guesses are most accurate for two-syllable targets. One-syllable targets were 
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correct on 30.3% of guesses (36/119). Two-syllable targets were correct on 56% of 

guesses (84/150). Three-syllable targets were correct on 39.5% of guesses (58/147). The 

superior "accuracy" of the two-syllable guesses is attributable to a response bias. Of all 

the syllable guesses, 661/1209 (54.7%) were two syllables. For comparison, 226 (18.7%) 

were one syllable and 286 (23.7%) were three syllables. 

Syllable and letter guesses for the TOT states that were for the experimenter's 

target and for which confidence ratings were provided are displayed in Table 3.6 below. 

Table 3.6: Accuracy of syllable and letter guesses during TOT states as a function of 
confldence ratings. 

ConHdence > 1 (iust 8 uessing) 2 (have a feeling) 3 (pretl ty sure) 
Syllable correct 35.1% 13/37 51.8% 29/56 75% 12/16 

Chance 35.6% 64/180 33.3% 15/45 0% 0/2 
First letter 12.5% 5/40 40.9% 9/22 78.9% 15/19 

Chance 5.4% 8/149 0% 0/14 0% 0/3 
Letter in word 42.5% 17/40 77.3% 17/22 100% 19/19 

Chance 31.5% 47/149 42.9% 6/14 33.3% 1/3 

Comparing Table 3.5 and Table 3.6, the guesses at both letters and syllables are 

more accurate in the TOT state, but only when confidence is rated as "3". That is, even 

when participants claim to be in a TOT state a) they may not know the number of 

syllables or the phonology and b) they are accurate at determining whether or not they 

know this information. 

There were 61 instances in which a participant had both the number of syllables 

and the first letter correct. For only 15 of those did they report a TOT state. This has 

interesting implications that will be discussed below. 
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Density 

Of the TOTs that were for the target intended by the experimenter, there were 95 

for which participants guessed on the first letter and 112 cases for which they guessed on 

the number of syllables. Comparing high versus low (production) density, there was no 

difference in accuracy of the letter guesses, x"( 1. N = 95) = .03 nor for the syllable 

guesses, X"(l' M = 112) = .79. Looking only at those items for which the confidence was 

rated 2 or 3, both low and high density were approximately 50% correct on both syllable 

and first letter guesses. The accuracy rates for low and high density did not differ from 

each other. 

Another potential method of assessing availability of further phonological 

information would be to look at the other letter guesses, other than the first guess. As 

mentioned above, only the first letter guess provided by the participants was coded. A 

rescanning of the data shows that there were only nine instances of multiple letter guesses 

that occurred during TOT states for the target word. For only one of these ("FR" for 

FROND) was the guess accurate. This did occur on a high density word for which the 

confidence was rated as 3. However, it is clear that this is not a sufficient source of data 

for evaluation of this hypothesis. 

Amount of cue 

Participants who were unable to recall the target were given cues, one letter at a 

time, until either they retrieved the target or they had heard all of the letters. The amount 

of cue required might be taken as a measure of the availability of the target. That is, a 

target that is close to being retrieved might require less cue than one that is not close. 
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Self-resolved TOTs, items for which a participant claimed to be in a TOT state, but then 

retrieved the target before cueing began, were counted as requiring zero cue. 

For each item, the average proportion of phonemes that were cued for participants 

in a TOT state for the experimenter's target was compared to the same proportion for 

participants not in a TOT state, but who were trying to retrieve the experimenter's target. 

There were 43 items for which the proportion was less for the TOT targets, five for which 

the proportion was greater for the TOT targets and five ties. The remaining items had a 

missing value for either TOTs or non-TOTs, meaning that either no participants had a 

TOT for the target or none were cued on any items for which they were not in a TOT 

state. The Wilcoxon Signed Ranks Test revealed a significant difference between the 

proportion of cue required for TOT versus non-TOT states, Z = -4.84, p < .001. 

In order to determine whether density and number of syllables of the target 

affected the proportion of cue required for retrieval, two-way ANOVAs were carried out, 

one for TOT states and the other for those instances when the person did not retrieve the 

word and was cued, but did not feel that retrieval was imminent (non-TOT states). For the 

proportion of cue required for non-TOT states, there were no significant main effects or 

interactions, although the main effect of number of syllables approached significance, 

F(2, 55) = 2.91, p = .06. The single syllable targets required an average of .54 of the 

phonemes in the target before being retrieved, again the two-syllable targets required the 

least, .39, and the three-syllables targets required .45 of the phonemes to be cued. 

In contrast, for the TOT states, the relationship between number of syllables in the 

target and the proportion of cue required was significant, F(2, 51) = 4.23, p < .05. Further 
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description of this effect is provided below. The effect of density was not significant nor 

was the interaction between density and syllables. 

Finally, correlations were carried out to determine whether the proportion cued 

was related to density, number of syllables, familiarity, Coltheart neighborhood size or 

frequency. These correlations are presented in Table 3.7. 

Table 3.7: Spearman correlations of proportion cued with independent variables. 

Density # syllables Familiarity Coltheart N Frequency 
TOT .09, p = .52 -.24 p = .07 -.31, p<.05 

00 q
 II Q. 

(
N
 

.04, p = .76 
Non-TOT .13,p = .34 -.14p = .28 -.2l,p = .Il .26, p < .05 -.Ol,p = .97 

In a TOT state, more familiar words require less cue, a similar trend appears when 

participants are not in a TOT state. Furthermore, the greater the Coltheart neighborhood 

size, the more cue is required. This is a significant effect for non-TOT states and a trend 

for TOT states. 

Shorter words require more cue during TOT states, but not during non-TOT 

states. The correlation does not reach significance perhaps because the relationships is not 

strongly linear. The mean proportion of the phonology of the word that was cued during 

TOT states was .43, .18 and .18 for one, two and three syllable targets respectively. For 

non-TOT states it was .54, .39, and .45. 

Counting the cue as a proportion of the phonemes was an attempt to equate across 

number of syllables, since longer words had more opportunity to have a larger number of 

letters cued. Indeed, the relationship with number of syllables is no longer significant for 

TOT states when the average number of letters cued is considered F(2,54) = 1.05, p = .36. 
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However, this is not due to the fact that multisyllabic words require more letters to be 

cued. For the single syllable words, an average of 1.78 letters were given before the target 

was retrieved, for two syllable words, 1.11 letters and three syllable words required 1.39 

letters. Thus, for single syllable targets, giving the first letter was often not sufficient to 

narrow the options enough to allow correct retrieval. In contrast, for multisyllabic targets, 

the first letter seems to have been sufficient more often. 

Likelihood of correct response 

An item-based analysis was carried out using the proportion of correct responses 

out of the total possible for each item. The total possible varied across items since only 

those items that participants had heard of could have been correct. Using these 

proportions, a two-way ANOVA was carried out using density (high, low) and number of 

syllables (one, two, three) as factors. Neither the main effects nor the interaction was 

significant. 

In order to determine whether the proportion correct was related to density, 

number of syllables, familiarity, Coltheart neighborhood size or frequency, correlation 

values were determined for each of these variables. These correlations are presented in 

Table 3.8. 

Table 3.8: Correlations of proportion correct with independent variables. 

CORRECT Density # syllables Familiarity Coltheart N Frequency 
Spearman p -.24, p < .05 .07 p = .54 .74, p<.001 .02, p = .87 .19.p = .12 

Items from smaller neighborhood sizes produced more correct responses. This 

result should be viewed with caution, however, due to the item selection difficulties 
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mentioned above. Proportion correct was aJso higliJy correlated with familiarity of the 

targets. As would be expected, more familiar targets were much more likely to be correct. 

However, frequency was not related to proportion correct. Perhaps this is due to the 

narrow range of frequency values of the targets. 

Likelihood of TOT state 

A similar analysis was carried out using the proportion of TOT responses out of 

the retrieval failures for only items that participants had heard of and had as their target. 

Again, the denominator varied across items since correct responses, by definition, would 

reduce the number of retrieval failures. Another two-way ANOVA was carried out, again 

using density and number of syllables as factors. The mean proportion of TOTs was 

greater for high than low density and greatest for two syllable words, but these effects 

were not significant, nor was the interaction of density and number of syllables. 

Correlations were carried out with the same variables as those investigated for 

proportion correct. These values are presented in Table 3.9. 

Table 3.9: Correlatioiis of proportion of TOT with independent variables. 

TOT Density # syllables Familiarity Coltheart N Frequency 
Spearman p .22, p = .06 . l l ,p = .38 .00, p = .98 - . l l ,p = .35 . l l ,p = .37 

None of the variables investigated appear to be significantly correlated with the 

proportion of TOTs, although there was a trend for higher density words to be more likely 

to result in TOT states. This is not due to the fact that more of the low density items were 

correct, since proportion of TOT was calculated using the total number of failures as the 

denominator. 



147 

Discussion: 

This study shows that pictures are at least as effective as definitions at eliciting 

TOT states. Particularly, they elicit the same proportion of TOTs for the experimenter's 

target and fewer TOTs for items other than the experimenter's target. TOTs for other 

items are undesirable since it is not possible to evaluate accuracy of information unless 

the participant retrieves the target. 

The character of the phonological information available to participants in a TOT 

state was similar to that found in other studies, however the proportions were higher for 

those responses on which participants rated their confidence as high: almost 80% correct 

letter guesses and 75% for syllable guesses. Both of these are significantly greater than 

chance and are higher than previous studies. No previous TOT study has used confidence 

ratings with partial information guesses. When the TOT data from the present study 

include both the "have a feeling" and "pretty sure" guesses, the proportion correct is 

comparable to previous studies: 56.9% for syllables and 58.5% for first letter. 

A new finding reported here is that participants sometimes had correct 

information about both the first sound and the number of syllables and did not report a 

TOT state. This suggests that the decision about whether a person is in a TOT state does 

not rely entirely on availability of partial information. That is, it is not the case that a 

person thinks "oh, I have some partial information about the target, I must be in a TOT 

state." Of course, the participants may not have realized that this information was correct, 

but a) it is possible to be in a TOT state and not be confident about one's guesses at 

partial information and b) the confidence ratings suggest. 
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An additional contribution of the present study was the investigation of cueing. It 

was found that the amount of cue required when participants were in a TOT state was 

significantly less than that required when they were not. Thus, the measurement of the 

amount of cue may be a useful tool in assessing availability of a target. 

Another important finding regarding cueing was that in a TOT state, single 

syllable words require more cue for retrieval. That is, giving the first letter for one 

syllable words does not narrow the number of options sufficiently to select the target. 

Single syllable words are more likely to have more one-letter-different neighbors than 

multisyllabic words. In fact, the correlation for these items between Coltheart N and 

number of syllables was p = -.75, p < .001. Therefore, the fact that single syllable words 

require more cue could be due to the fact that words with more neighbors as defined by 

Coltheart N require more cue. However, as can be seen in Table 3.1, proportionally more 

of the words in the language are two and three syllables long, than are one syllable long. 

Specifically, as is evident from Appendix 1, knowing the first sound of a single syllable 

word, in fact leaves fewer options than knowing the first sound of a two or three syllable 

word. Therefore, the participants in TOT states for multisyllabic words must have had 

more information available than simply the cued first letter. 

Likelihood of correct response was found to be highly correlated with familiarity, 

but not with frequency. The fewer similar words there are (low density neighborhoods), 

the easier it is to select the target. This effect may be attributable to item selection 

difficulties for the low density items. A trend was found for the complementary effect in 

proportion of TOTs: the more similar words there are (high density neighborhoods), the 
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more likely it is that a TOT state will occur. This finding is compatible with that of Heller 

(1992) showing a similar effect using a different definition of density. If these effects are 

real, it suggests some form of competition between potential targets in production. 

Study V: Experimental Induction of Episodic TOTs 

Proper names are the most common target of spontaneous TOT states (Burke, et 

al. 1991; Reason & Lucas, 1989). Smith, Brown & Balfour (1991) developed a technique 

for eliciting numerous TOT states by teaching people names of 'TOTimals." These were 

imaginary animals that they created in order to induce TOT states. For each TOTimal, 

they provided participants with a picture, a name and a brief description including its size, 

diet and habitat. Each of these pieces of information were unique for each TOTimal. They 

used a total of 12 TOTimals, each with a different initial letter. All of the names were 

three-syllables long. The main findings from this study were: a) newly learned names 

exhibit a significantly higher rate of TOT (25% in their first experiment and 32% in their 

second) than any study has shown for words (ranging plus or minus 5% from the 13% 

found in the original Brown & McNeill (1966) study (A. Brown, 1991)), b) people in 

TOT states for TOTimals seem to have similar availability of the first sound (about 50%) 

as people in TOT states for previously known information. They did not ask for syllable 

guesses, since all of their items were three syllables. For trials when participants could 

not retrieve a target, recognition rates were significantly higher for items classified as 

TOT states compared to those not classified as TOT states. 
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The goal of the present experiment was to examine the question of what types of 

phonological information people have available during TOT states for newly learned 

information. Using newly learned names has three benefits. First, it allows experimental 

control over the phonological characteristics of the items. Although several studies have 

investigated TOT states specifically for names (Brennen, Baguley, Bright & Bruce, 1990; 

Lovelace, 1987; Yarmey, 1973), none have controlled the phonological characteristics of 

the target names. Second, the fact that they are names makes them more prone to TOT 

states, resulting in more analyzable data. Third, the novel information allows control over 

how well known the item is prior to testing. One problem with studies that use definitions 

is that it is quite unclear how well learned the item is prior to testing. With the TOTlmals 

paradigm, it is possible to be sure that all of the items are known with a certain 

competence prior to testing. Finally, the fact that these are novel labels allows 

experimenter control over the syntactic use of the targets. 

One purpose of the present experiment was to investigate whether there are any 

differences between proper nouns and conmion nouns in terms of any variables that were 

studied: learning rate, recall rate, density, availability of phonological information, or 

amount of cue required for recall. Therefore, half of the items were presented as names 

and half as kinds. The technique was modeled after Macnamara's (1984) study teaching 

children novel labels as either proper names or as kinds by manipulating the presence of 

the article "a" in describing the novel object. When a doll was initially introduced with a 

proper name ("This is Zav."), 22 month-old girls correctly selected the doll 15% of the 

time. When it was introduced with a common noun ("This is a zav."), they were at chance 
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at selecting it. A somewhat similar performance difference, but in this case specifically 

for memory, was found in a study in which adults were taught information about fictional 

characters (McWeeny, Young, Hay & Ellis, 1987). Each face was associated with an 

occupation ("This is a baker.") and a name ("This is Mr. Baker."). The results showed 

clearly that names were much harder to associate with faces than were occupations. 

Subjects: 

Eighty University of Arizona undergraduates participated for credit. Half of the 

participants were male and half were female. There were 9 left-handers in set 1 and only 2 

in set 2. In set 1, two participants who rated their ability to speak another language as 

higher than a 5 (on a scale of 1 - quite poor, to 10 - quite fluent) were included. For the 

second set, participants were recruited with sign-up sheets that requested only 

monolingual speakers of English. None of the participants rated their ability to speak 

another language as higher than a 5. 

Materials: 

Eighteen color renderings of characters from science fiction novels were scanned 

from Barlowe (1979). Two sets of names were constructed. Each set was created such 

that half of the items would fit into LD neighborhoods and half into HD neighborhoods. 

The names are provided in Appendix 6. The second set of names was constructed to 

provide a replication of the first set with different neighborhoods. The second set was 

based on the first set such that as much of the name as possible was preserved while 

changing the initial phoneme. For example, THARK became HORK and NURMUTIA 

became CURMUTIA. To the extent that it was possible, when a name was in the HD 
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category in the first set, the first phoneme was changed such that it moved into the LD 

category in the second set. The names for the second set were applied to different pictures 

than was the original name. To the extent possible, the number of possible pronunciations 

was limited by controlling the spelling. 

Procedures: 

Participants were tested individually. Forty participants learned one set of targets 

and 40 learned a second set of targets. For half of the participants, the target appeared as a 

name: "This is Wegligon." For the other half, it appeared as a kind: "This is a Tib." The 

people in the 'kind' condition received slightly different instructions from the people in 

the 'name' condition (see Appendices 7 and 8). The 'kind' instructions did not refer to the 

alien labels as names, but rather as kinds or types. 

Participants learned the names (or kinds) by alternating sets of learning and test 

trials. The experiment was presented using the multichrome version of the DMASTR 

display program developed by Kenneth L Forster and Jonathan C. Forster at the 

University of Arizona. In each learning trial, the 18 pictures appeared one at a time. The 

picture appeared for approximately 1 second, after which a caption appeared underneath 

the picture stating the name or kind, as above. This stayed on the screen for 

approximately 3 seconds, followed by a blank screen for another 7 seconds before the 

next picture appeared. The order of presentation of the pictures was randomized for each 

subject in both the learning and test trials. 

Immediately following each learning trial was a test trial. Test trials consisted of 

simply presenting the picture for the participant to try to recall the name (or kind). 
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Whether they were correct or incorrect, each presentation of the picture was followed by a 

new screen containing just a phrase stating the name (or kind), as in "That was a 

Chimlinack." Thus, the test trials also functioned as learning trials. In addition, 

participants were exposed to every item the same number of times. During the first 

learning trial, the experimenter pronounced the labels since some of them were 

pronounceable in more than one way. The participants were instructed to repeat the label 

after the experimenter and to try to pronounce it consistently throughout the experiment. 

The presentation rate was set for the learning trials and was controlled by the 

experimenter for the test trials. 

Participants experienced several learning and test trials until they reached 

criterion: comfortably stating the name (or kind) of all 18 aliens. Learning 16 or 17 

comfortably was considered acceptable if they were able, after the last test session, to 

state the one or two that they had missed. If they were able to say the label for the 

alien(s), they were not required to complete further learning and test sessions. Once they 

had learned all the names, they left the experiment and were reminded not to practice the 

labels, if possible, and not to discuss them with anyone. 

One week later, participants returned and were given further instructions (see 

Appendix 9). Each participant was presented with the pictures in a different random 

order. They were asked to recall the names (or kinds). If they were unable to do so, they 

were asked to guess the number of syllables and to provide a confidence rating, as 

described in Experiment 1. They were encouraged to think, aloud as they tried to recall the 

target. All responses were recorded both on audio tape and by hand. When the 
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participants were unable to recall any further information, they were cued one letter at s 

time until either they recalled the target or the whole target had been cued. 

Scoring: 

If a participant recalled a target word prior to the experimenter's providing any 

cue, the item was scored as correct. As in Study HI, two scores were assigried for each 

item that was cued: number of letters provided by the experimenter and total number of 

letters given before the target was retrieved. 

Each alternate that participants provided was coded for number of syllables, first 

phoneme, first vowel, first syllable, last phoneme, and last syllable match with the target. 

Results: 

Reported below are results comparing names and kinds for rate of learning and 

rate of retrieval after one week. The goal of this analysis is to rule out any possible 

confound between the two types of items in terms of learning rate. 

Learning 

Overall, most participants learned the names or kinds within four leam/test trials. 

The number of trials to criterion ranged from two to six. There were no significant 

differences in learning rate across the sets. There were also no significant differences in 

learning rates for males versus females. Table 3.10 shows the average number learned for 

names compared to kinds in the first four trials. 

Table 3.10: average number of labels (of 18) learned for the Hrst 4 trials 

Trial 1 Trial 2 Trials Trial 4 
Names 1.5 7.8 13.7 16.4 
Kinds 1.5 7.8 14.5 17.1 
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As is evident from Table 3.10, there were no differences between the learning 

rates for names versus kinds. There were, however, differences between the items learned 

in the early trials and those learned in the later trials. These differences will be discussed 

in the section on cueing. 

Correct 

Overall, the number correct after one week did not differ for the names versus 

kinds. In set 1, there were 205 correct for the kinds and 222 for the names. In set 2, there 

were 247 for kinds and 246 for names. The number correct did not differ for high versus 

low density. The following table displays the range, mean and standard deviation for the 

number correct in each set by items and by subjects. Looking at the means, it is clear that 

there are no significant differences across the sets.'^ 

Table 3.11: Range, mean and standard deviation for number correct by (20) 
subjects and by (18) items for each set. 

Set Range Mean St. Dev. 
IK - Subjects 7-18 11 3 
IK-Items 7-20 12.3 3.4 
IN - Subjects 2-15 10.3 3.2 
IN - Items 3-18 11.4 4.2 
2K - Subjects 8-18 12.4 2.9 
2K - Items 7-20 13.7 3.7 
2N - Subjects 6-17 12.3 3.8 
2N - Items 8-19 13.7 2.7 

In the following sections the name condition is referred to as "N" and the kinds 
condition as "K." 
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Partial information 

The next sections evaluate accuracy of direct guesses of syllables and of letters 

comparing the names and kinds conditions and comparing high and low density targets. 

This is followed by a detailed evaluation of the matches between alternates and targets. 

Syllable guesses 

Overall, syllable guesses were approximately 50% correct for both names and 

kinds and for both high and low density targets. Table 3.12 shows the accuracy of the 

syllable guesses separated by density for each of the four sets of items. 

Table 3.12: Accuracy of syllable guesses for all four sets. 

Set 1 Names Set 1 Kinds Set 2 Names Set 2 Kinds 
High 40/78 (51%) 41/75 (55%) 30/51 (59%) 28.5/47 (61%) 
Low 40/76 (53%) 37/66 (56%) 25/64 (39%) 29/59 (49%) 

If we assume that by chance a person could correctly guess the number of syllables 

approximately one third of the time, these accuracy rates are all greater than chance, 

except for the low density set 2 names, % (1, N = 64) = .96. The next lowest accuracy, the 

set 2 kinds, is still significantly greater than chance x"(l. N = 59) = 6.6,2 < -05. 

These were all of the guesses made over all the items including all syllable 

lengths. Brown & McNeill (1966) and Koriat & Lieblich (1974) found that there were 

differences in accuracy of guesses for different syllable lengths. In order to determine 

whether guesses in this experiment were equally accurate across syllable lengths, the 

guesses were broken down by number of syllables in the targets. There are some 



157 

interesting differences. As Table 3.13 shows, syllable guesses on two-syllable targets are 

the most accurate overall. 

Table 3.13: Accuracy of syllable guesses for each of the four sets by number of 
syllables in the target 

# Set 1 Names Set I Kinds Set 2 Names Set 2 Kinds Total 
syllables 

1 11/25 17/30 9/32 9I2S 46/115 
(44.0%) (56.7%) (28.1%) (32.1%) (40%) 

2 38/62 28/54 26/48 34/48 126/212 
(61.3%) (51.9%) (54.2%) (70.8%) (59%) 

3 31/67 33/57 20/35 14/30 98/189 
(46.3%) (57.9%) (57.1%) (46.7%) (52%) 

There was a bias towards guessing two syllables. Overall 249/516 (48.3%) of 

syllable guesses were for two syllables. This is significantly greater than chance, which 

would be approximately one third x^( 1, N = 516) = 51.7, p < .001. Percentages of two-

syllable guesses in the four sets ranged from 43.3% to 56.6%. In all sets, guesses of two 

syllables exceeded guesses of both one and three syllables, despite the fact that there were 

equal numbers of targets of each length in each set. Hence, the two-syllable "accuracy" 

level is probably a response bias effect. 

The guesses in the above analyses included all guesses regardless of the 

confidence ratings. Broken down by confidence rating, we can again see that the ratings 

accurately reflect knowledge of information about the target: 
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Table 3.14: Syllable guesses broken down by confidence rating. 

Confidence Set I Names Set I Kinds Set 2 Names Set 2 Kinds Total 
rating 

1 (just guessing) 27/61 12/41 14/39 10/37 63/178 
(44.3%) (29.3%) (35.9%) (27%) (35.4%) 

2 (have a feeling) 26/57 38/65 25/60 T1IA6 116/228 
(45.6%) (58.5%) (41.7%) (58.7%) (50.9%) 

3 (pretty sure) 27/36 28/35 16/16 91/110 
(75%) (80%) (100%) (87%) (82.7%) 

Table 3.14 shows that the guesses were most accurate when the participants were 

most confident, nearly 85% correct over all four conditions. When guesses were rated as 

confidence = 1, the guesses were at chance accuracy levels. There were no apparent 

differences in accuracy as a function of the name/kind manipulation. 

Selecting only those guesses for which participants felt most confident, we can 

determine whether there were differences in accuracy as a function of the number of 

syllables in the target. This analysis is presented in Table 3.15 below. 

Table 3.15: Syllable guesses for confidence = 3, broken down by number of syllables 
in target. 

# Set 1 Names Set 1 Kinds Set 2 Names Set 2 Kinds Total 
syllables 

1 6/8 10/11 7/8 3/3 26/30 
(75%) (90.9%) (87.5%) (100%) (86.7%) 

2 12/14 8/13 10/10 6/6 36/43 
(85.7%) (61.5%) (100%) (100%) (83.7%) 

3 9/14 10/11 3/5 in 29/37 
(64.3%) (90.9%) (60%) (100%) (78.4%) 

For the most confidently made guesses, the bias for guessing two syllables is no 

longer apparent. This provides further support for the notion that the overall effect here 
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and previously reported, is merely a bias. When participants are confident in their 

guesses, they do not need to rely on this guessing strategy. Again, there Is no clear pattern 

for the names versus kinds condition. 

Letter guesses 

Another source of data regarding accuracy of phonological information for an 

unavailable target is the letter guesses produced by subjects while they are attempting to 

retrieve the target. Letter information was not specifically requested for set 1. For set 2, if 

the person had guessed part of the word, the experimenter asked the participant for the 

specific letters that s/he was sure of Participants were not asked to provide confidence 

ratings. 

Letter guesses were at least 50% correct for the first letter for each of the sets. For 

set 1 there were many fewer letter guesses overall than in set 2. This undoubtedly was 

related to the difference in procedure described in the previous paragraph. Some guesses 

included guesses that contained wrong information other than the first sound/letter. For 

example if a person were guessing at the target ZARTH and said "ZOR?" this was 

counted as correct first letter. If the person continued guessing other things that started 

with the correct first letter, further guesses were not included in this analysis since this 

would inflate the percentage of correct initial letter guesses. However, if the person 

guessed incorrectly initially, for example, saying "G?" as the first guess, this would be 

counted as incorrect and a subsequent correct guess would be counted as correct. 
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Accuracy of letter guesses, as shown in the following table, was greater than 50%. 

This level of accuracy is comparable to that found in previous studies of real words 

(Brown, 1991) and of names (Yarmey, 1973). 

Table 3.16: Accuracy of flrst letter guesses for each of the four sets. 

Correct I" letter 
Set 1 Names 17/34 (50%) 
Set I Kinds 11/21 (52.4%) 
Set 2 Names 32/49 (65.3%) 
Set 2 Kinds 84/134 (62.7%) 
Total 144/238 (60.5%) 

This rate of accuracy is considerably higher than that found in a TOTimals study 

investigating the effects of practice (Smith, Balfour & Brown, 1994). In their study, over 

all the experiments, the rate of correct initial letter guesses for TOT states was 37%. This 

large difference is probably attributable to the fact that their studies included three 

presentations of the six targets. The second two presentation times were only five 

seconds, and for some of the participants in the first experiment, the initial exposure was 

only five seconds as well. Although there were only six names to learn, the names were 

all three-syllables and difficult to pronounce. In addition, the participants in the Smith, et 

al. experiment were also provided with extra information regarding the habitat and 

feeding habits of the 'TOTimals." This added information may simply have been too 

much information in the short time of the experiment. Finally, although their participants 

were given a recognition test between presentations of the TOTimal names, it is not clear 

what proportion of participants correctly selected the targets or whether only those who 

did were counted in the final analysis. Thus, it is possible that some portion of the 
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participants never knew the name well enough in the first place. In contrast, in the present 

experiment, all participants were able to name all of the names following the study 

session. 

Overall, there was no difference in accuracy of letter guesses for high versus low 

density targets. Since there were many more instances in set 2K, a further analysis was 

done to determine whether there was any difference between high and low density for 

first letter guesses compared to other letter guesses. The reason for this is that if the high 

density words require more information in the address and a person in a TOT state has 

access to the information in the address, one would expect people in TOT states for high 

density words to have more information available other than just the first letter. As can be 

seen in Table 3.17, this was not the case. 

Table 3.17: First letter compared to other letter guesses by density for set 2K 

1" letter Other letters 
High 19/36 (53%) 22/63 (35%) 
Low 31/62 (50%) 29/74 (39%) 

Alternates 

A final way to evaluate accuracy on letters and syllables is to look at responses 

given during the attempts to retrieve the target. Participants were not requested to 

discriminate between complete guesses and TOT states. Thus, there may be some 

responses included that are complete guesses. However, the information included in the 

following analyses was not specifically requested, but rather volunteered by the 

participants, therefore we might assume that they are more than just random responses. 

Letter guesses are not included. 
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For the analyses of first phoneme and first syllable, items that were explicit 

guesses at the end of the target (e.g., "it ends in -DORE") were removed from the 

analysis. Similarly, for the ends of targets, items that were guesses at the beginning of the 

targets (e.g., "pa- something") were removed from the analysis. For the first and last 

syllable analyses, items that were one-syllable were excluded when the response was also 

one syllable, since an overlap would be a correct guess. Thus the totals for each category 

differ. Only guesses that occurred prior to cueing were included in these analyses. 
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The alternates were sorted into four different categories: blends (of two of the 

targets), other alien names, real words, and attempts at the correct target. Each of these 

categories is evaluated separately below. The following tables refer to matches of the 

guess with the target in the particular aspects of phonology referred to in the headings. 

Blends 

Some items were combinations of the target and another alien name. For example, 

the target WEGLIGON was combined with VACALUM to produce "Wegulum." Such 

combinations were classified as "blends" and were treated separately in the analysis. For 

a response to be included as a blend, it had to be more than one phoneme different from 

the target, since such a response might have simply been a phoneme error on the target, 

regardless of its resemblance to another target. Table 3.18 shows the overlap in 

phonology between the blends and the targets. 

Table 3.18: Phonology match between blends and targets for each set 

Set phoneme 1" syllable # of syllables Last phoneme Last syllable 
IN (13/20) 65% (7/13) 54% (16/20) 80% (6/20) 30% (2/13)15% 
IK (17/21)81% (10/19) 53% (20/21)95% (6/21)29% (2/19) 11% 
2N (7/19) 63% (5/12) 42% (15/19) 79% (11/19) 58% (2/12) 17% 
2K (16/20) 80% (4/13)31% (16/20) 80% (5/20) 25% (0/13)0% 
Total (53/80) 66% (26/57) 46% (67/80) 84% (28/80) 35% (6/57) 11% 

As can be seen in Table 3.18, there is a high degree of overlap in the initial 

portions. Almost 50% of the blended items retained the entire first syllable of the original 

target. In addition, the correspondence in number of syllables between the target and the 

blends is strikingly high. Approximately one third of the target/blend pairs match in the 

final phoneme. An example of a blended item that matched its target in number of 
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syllables, first phoneme and final phoneme was the alternate 'mibligon' in place of 

'mibrigan', which was blended with 'spagligon.' 

Other alien names 

For some targets, a complete alternate name was produced. For example, for the 

target JORZICK, ZARTH was produced. These were classified as "others" and scored 

separately. For some targets, an item similar to another was produced. For example, for 

the target ZARTH, "Ferma" was produced, which was clearly similar to FERMO. In 

addition, there were some responses that were blends of two alien names neither of which 

were the target, these were also included in this analysis. 

Almost 20% (28/157) of the "other" responses can be accounted for by visual 

similarities across pictures for some pairs of items. There were four pairs that some 

people noted as similar. One pair was millipede-like, i.e., long and thin with leg-like 

protrusions. A second pair was somewhat humanoid and both were green. Members of a 

third pair were both described as "tree-like" by several people. In the fourth pair, one 

looked a bit like a lion and the other looked a bit like a dog with a medusa head. Four-

leggedness and posture were in common between these two. 

The "others" were not analyzed for initial sound, since the targets were designed 

such that none matched in initial sound. Only two pairs matched in final sound: 

GIB RIG AN and WEGLIGON, and THOYAR and PACIDORE, so there was minimal 

opportunity for final overlap. Only overlap in total number of syllables was evaluated. 
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Table 3.19: Number of syllable matches to target for "other" responses 

Set U of syllables 
IN (18/45)40% 
IK (15/35) 43% 
2N (17/40)42% 
2K (20/36) 56% 
Total (70/156) 45% 

As is apparent from Table 3.19, nearly 50% of the other targets that were selected 

in error matched in the number of syllables. This is true despite the fact that there is 

actually less opportunity to select another item that is equal in syllable length to a 

particular target (five other items of the same length, but twelve of other lengths). 

Overall, this proportion is significantly greater than chance (5/17 = 29.4%), x"(l. H = 

156)= 18.0, p<.0001. 

Real Words 

For some of the targets, subjects said a real word, often preceded by the phrase 

"something like.." For example, "foyer" for THOYAR or "placid" for PACIDORE. 

Phonology matches between the target and these words are displayed in Table 3.20 

below. 

As with other TOT states, some of the real words that were produced were related 

in sound and some were related in meaning. It is likely that the words that were produced 

as alternates acted as mnemonics for many participants. An example of a sound-related 

word was for the target labeled LORZICK. This picture was described by many 

participants as being like a "lord" - however, none of the participants in the set that saw a 

different label associated with the same picture made that particular reference. Thus, 
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although it is not surprising that there is great overlap between these words and the target, 

it is interesting that people selected overlap on initial features more often as mnemonic 

devices. Some did produce words that were related to the target in the final portion of the 

word, e.g., "rhymes with bowl" for SPOLE. 

Another subset of the real words might be accounted for by semantic relations to 

the target. For example, one of the aliens is green and triangular shaped and one subject 

said "lava lamp" during his attempt to retrieve the target name, RATHMA, which bears 

almost no phonological resemblance. These may have acted as mnemonics in an 

associative way, as in "lava lamp - RATHMA." Although we did request such 

information from participants, not enough were provided for an analysis to be carried out. 

Table 3.20: Phonology match between real words and targets for each set 

Set 1" phoneme I" syllable ^ of syllables Last phoneme Last syllable 
IN (7/17) (0/6) (13/17) (4/17) (1/7) 

41% 0% 77% 24% 17% 
IK (10/23) (1/15) (7/19) (6/23) (0/14) 

43% 7% yi% 26% 0% 
2N (7/12) on) (8/12) (7/12) (2n) 

58% 43% 67% 58% 29% 
2K (14/23) (1/14) (16/23) (9/23) (2/14) 

61% 7% 10% 39% 14% 
Total (38/75) (5/42) (44/71) (26/75) (5/42) 

51% 12% 62% 35% 12% 

Considering that this set is a mixture of meaning and sound related responses, the 

proportions of overlap in all measures is quite high. Again, the overlap in the first 

phoneme and number of syllables is greater than 50%. 
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Attempts at target 

The remaining responses were treated as straightforward attempts at the targets. 

These show almost 90% overlap in initial phoneme, with 50% overall matching in the 

entire first syllable. In addition, final phoneme overlap is greater than 50% and the entire 

final syllable matches the target for almost a quarter of the responses. About 75% of the 

valid responses match the target in number of syllables. These data are sunmiarized in 

Table 3.21. 

Table 3.21: Phonology match between responses and targets for each set 

Set l" phoneme 1" syllable # of syllables Last phoneme Last syllable 
IN (55/67) 

82% 
(22/56) 

39% 
(40/63) 

64% 
(38/64) 

59% 
(10/54) 

18% 
IK (52/62) 

84% 
(23/54) 

43% 
(46/56) 

82% 
(30/60) 

50% 
(9/51) 
18% 

2N (65/74) 
88% 

(41/69) 
59% 

(53/74) 
72% 

(41/71) 
58% 

(16/63) 
25% 

2K (131/144) 
91% 

(67/130) 
52% 

(101/116) 
87% 

(68/119) 
57% 

(26/105) 
25% 

Total (303/347) 
87% 

(153/309) 
50% 

(240/309) 
78% 

(177/314) 
56% 

(61/273) 
22% 

The fact that the responses included in this set were not selected for their 

similarity to the targets, but rather were the remainder when the other sets had been 

eliminated, makes the strong overlap even more striking. Although participants were not 

requested to declare whether they were in a TOT state or not, it appears from these 

alternates that they had strong access to the phonological information about the targets 

that they could not retrieve. 
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Density and alternates 

In Study HI, there were not enough relevant alternates to analyze. For the aliens, 

an analysis of the direct guesses at syllables and letters showed no difference between low 

and high density items. A further analysis of the letter and syllable accuracy was carried 

out for the alternates. These are presented below. 

Table 3.22: Syllable matches for alternates by type, condltioii and density. 

Type Density Set I Names Set 1 Kinds Set 2 Names Set 2 Kinds Total 
Blends High 10/14 12/13 6/7 2/2 30/36 

(71.4%) (92.3%) (85.7%) (100%) (83.3%) 
Low 6/6 8/8 9/12 14/18 yim 

(100%) (100%) (75%) ai.%%) (84.1%) 
Others High 8/23 7/20 6/16 8/14 29/73 

(34.8%) (35%) (37.5%) (57.1%) (39.7%) 
Low 10/22 8/15 11/24 12/22 41/83 

(45.5%) (53.3%) (45.8%) (54.5%) (49.4%) 
Words High 8/11 6/13 2/2 8/13 24/39 

(72.7%) (46.2%) (100%) (61.5%) (61.5%) 
Low 5/6 1/6 6/10 8/10 20/32 

(83.3%) (16.7%) (60%) (80%) (62.5%) 
Targets High 25/37 24126 22/32 42/51 113/146 

(67.7%) (92.3%) (68.8%) (82.4%) aiA%) 
Low 15/26 22/30 31/42 59/65 127/163 

(57.7%) (73.3%) (73.8%) (90.8%) (77.9%) 

The amount of overlap between targets and alternates in number of syllables for 

all alternates together was nearly 80%. There is no difference overall between the overlap 

in number of syllables comparing low and high density targets. There is also no clear 

pattern with respect to differences between the names and the kinds conditions. 

A similar analysis was carried out looking at the correspondence in first letter 

between the alternates of various types and the targets. The results are presented in Table 
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3.23. The "others" were not included in the analysis of first letter since each target began 

with a different first letter. 

Table 3.23: First letter matches for alternates by type, condition and density. 

Type Density Set I Names Set 1 Kinds Set 2 Names Set 2 Kinds Total 
Blends High 12/14 13/13 3/7 1/2 29/36 

(85.7%) (100%) (42.9%) (50%) (80.6%) 
Low 1/6 4/8 9/12 15/18 19m 

(16.7%) (50%) (75%) (83.3%) (65.9%) 
Words High 5/11 7/16 1/2 11/13 24/42 

(45.5%) (43.7%) (50%) (84.6%) (57.1%) 
Low 2/5 3/7 6/10 3/10 \AI32 

(40%) (42.9%) (60%) (30%) (43.8%) 
Targets High 36/39 28/31 25/32 63/68 152/170 

(92.3%) (90.3%) (78.1%) (92.6%) (89.4%) 
Low 19/28 24/31 40/42 68/76 151/177 

(67.9%) {11A%) (95.2%) (89.5%) (85.3%) 

The total for high density targets was 205/248 (82.7%) and for low density targets, 

194/253 (76.7%). Again, there are no clear differences in overlap of first letter between 

alternates and targets across density or across conditions. 

Amount of cue required 

For the real word TOTs, more familiar words required less cue. In order to make a 

similar comparison for the aliens, we assessed whether there were any differences 

between items that were well learned (learned early in the study session) and those that 

were not as well learned (only learned at the end of the study session). The items learned 

early in the study session would be reinforced in subsequent learn/test trials during the 

study session while the other items were still being learned. 
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The following analysis compares early-Iearaed versus late-learned items when at 

the test session one week after the study session. These items are compared for the 

proportion correct, the number of items requiring a cue and the amount of cue required. 

There was a significant contrast between the early-learned and late-learned items. 

For the items that were learned in the early part of the study session, 85% were correct 

after one week. In contrast, for the items that were only learned toward the end of the 

study session, only 54% were correct after one week. For set 1, the number of items that 

required a cue was 151 for the late-leamed items and 35 for the early-leamed items For 

set 2, the number that required a cue was 111 for late and 19 for early. 

Despite the large difference in need for cue as a function of learning, there were 

no significant differences in amount of cue required. The average total cue (percentage of 

all the letters that were known before the participant retrieved the target) required for the 

later learned items was 46.4% for set 1 and 47.2% for set 2. For the early-leamed items, 

40.6% for set 1 and 48.7% for set 2, of the letters were known before the person retrieved 

the target. For the actual cue (the actual number of letters that the experimenter provided 

to the participant, always less than the total number because sometimes the participant 

inserted a letter or two during the cueing), the late-leamed items required 37.5% for set I 

and 34.9% for set 2, on average. The early-leamed items required 35.4% for set I and 

34.1 % for set 2. Thus, when cueing was required, its impact did not vary as a function of 

learning order. 
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Discussion: 

The information that was available in TOT states for alien names was comparable 

to that found in TOT states for real words. Availability of first letter was approximately 

50%, as it is for real words. In addition, people were quite accurate at syllable guesses. 

The overall accuracy for syllable guesses was somewhat lower than in previous studies, 

but this is attributable to the fact that in the present study, participants were requested to 

guess even when they were quite unsure. For guesses that participants rated as "pretty 

sure" guesses were correct approximately 80% of the time. Additional similarity between 

TOTs for alien names and TOTs for real words comes from alternates produced during 

the TOT state. These also show availability of first sound, number of syllables and some 

overlap in the final portions. 

There is no evidence for a density effect in: a) the number correct, b) accuracy of 

syllable and/or letter guesses, or c) availability of other information. 

The name/kind manipulation did not produce an effect in learning rate, in number 

correct nor in availability of partial information in TOT states. Although a simple 

change like "this is ZARTH" to "this is a ZARTH" was successful in triggering a 

discrimination of judgements with children (MacNamara, 1984), it does not seem 

sufficient, under the conditions in this experiment, for creating a different understanding 

of the concept referred to by the picture, at least insofar as such understanding affects 

storage and retrieval. Although some participants did refer to the aliens in their responses 

as "oh that was the ..." many did not. Perhaps this is due to the fact that they only saw 

one example of each. It may have been more effective to have multiple instances of each 
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one in the kinds condition and label them as "These are ZARTHs." It is also possible that 

names and kinds are represented in similar ways. However, several sources of data argue 

against this interpretation. 

The alternates in this study were split into subsets: blends, real words, other 

targets and direct attempts at the correct target. The blends of the target and another name 

and the attempts at the target showed great overlap in all phonological categories, 

particularly the first phoneme and the number of syllables. The attempts at target matched 

the actual target at greater than 50% in the final phoneme as well. The real words also 

showed significant overlap in the initial phoneme and number of syllables. The alternates 

that were other names did not have the opportunity to overlap in anything but the number 

of syllables, and these did match more often than chance would predict. We can thus 

conclude that participants who could not recall the target names or kinds did have access 

to at least the first phoneme and number of syllables of the target, and often much more 

than this. 

Another analysis investigated the differences between labels learned early in the 

smdy session compared to those learned later in the study session. Although there was no 

difference in the amount of cue required, there was a difference in the accuracy during the 

testing session. The items that were learned early were better retained. This may be due to 

some idiosyncratic property that made them easy to learn early. For example, it is possible 

that the first one or two items presented in the very first study trial were subject to a 

primacy effect. Since item presentation order differed across participants, such an effect 

would not be immediately apparent. It is also possible that individual participants made 
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effective mnemonics for particular items and these were retained for the final test session. 

Alternatively, the fact that the items that were learned early were better retained may be 

due to the fact that they would have been reinforced more times than the items that were 

only learned late. Although the participants were exposed to each of the items an equal 

number of times and in fact, stated aloud each item the same number of times, the act of 

generating the item on their own occurred more times for the early-learned items. Self-

generation is icnown to produce better recall. 

Finally, this study demonstrates that a picture-name learning technique can be 

used to study the acquisition of new lexical items in adults. Particularly, the fact that 

similar information is available in TOT states for these newly learned items as in real 

words, suggests that the process of lexicalizing begins with the parameters that are most 

strongly represented in normal TOT states. It would be interesting to run a longitudinal 

version of this study that would allow control over the lexical properties of the items with 

deeper integration of the newly learned words into the vocabulary. In addition to the 

phonological properties, the semantic properties could be manipulated. This would allow 

the investigation of the question of how proper names are represented and whether their 

vulnerability is related to the fact that there is less semantic information available and/or 

the number of available synonyms that might acceptably replace the target. 
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Chapter 4: General Discussion 

The primary goal of the series of studies presented here was to learn more about 

how word forms are retrieved for language production. To accomplish this goal, two data 

sources were investigated; word substitution errors and tip-of-the-tongue states. The work 

reported here was the first to examine relations between regularities of lexical structure in 

the two types of data on a scale that permits evaluation of their similarities and 

differences. 

Data from each source were collected in both natural circumstances and in an 

experimental setting. The naturally produced retrieval failures were evaluated for overlap 

in phonology between intrusions''^ and intended targets to extend previous studies that 

showed that the first sound, the number of syllables and the stress location tend to match. 

Experimental items were specifically designed to investigate whether there were 

differences between items that had many other words that matched on these three 

parameters of word forms (high density words) and those that had few that matched in 

that way (low density words). 

Five studies were reported investigating retrieval parameters, the role of frequency 

in language production, phonological neighborhoods, and proper name representation and 

retrieval. Throughout, the analysis procedures were designed to discover what form 

characteristics are in common between targets and errors for word substitutions as 

compared to TOT targets and alternates and also whether certain experimental approaches 
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to these phenomena can be taken as tapping the same sorts of processes as the natural 

studies. 

Study I investigated a range of characteristics in common between word 

substitution errors and the intended targets. Specifically, errors that could be plausibly 

attributed to sources other than lexical retrieval were examined and contrasted with those 

for which a retrieval account is most likely. These non-retrieval types included various 

environmental intrusions (both external and from within the utterance and discourse). It 

was observed that the types of phonological relationships important for the 

environmental/discourse errors are quite different from those relevant for lexical retrieval. 

Somewhat surprisingly, however, the very powerful correspondence of target and 

intrusion for grammatical category proved to be general and therefore to implicate more 

than retrieval mechanisms. In other analyses, semantically related and non-semantically 

related substitutions were treated separately. The semantically related pairs have a 

plausible non-form-based retrieval and indeed these showed much less phonological 

overlap than the semantically unrelated pairs. For the semantically unrelated items, the 

degree and specific type of phonological overlap was shown to be greater than that 

reported in previous smdies. A particularly interesting finding was that errors on single 

syllable words tend to share less phonological information with their targets overall than 

multisyllabic words. 

The term "intrusion" will be used to denote both errors in word substitution errors and 
alternates in TOT states. 
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Study n investigated aspects of phonological similarity that caused the most errors 

in an experimental word substitution error paradigm. These were found to be substantially 

different from those displayed in the natural errors. This suggests that the experimental 

procedures engage different processes than those that give rise to spontaneous speech 

errors. 

Study in evaluated natural TOTs. Targets of TOT states tend not to be single 

syllable words. This may be attributable to a frequency effect, since most monosyllable 

words are high frequency and most TOTs occurred on very low frequency items. It must 

be noted also that TOTs for verbs in particular, but nouns and adjectives as well, did 

sometimes occur on relatively higher frequency words. A similar interaction to that found 

for word substitutions was found for the TOTs between semantic relationship and 

phonological overlap. Namely, pairs that showed stronger semantic relations showed 

weaker form relations. Guesses at number of syllables and both initial and final letters 

were accurate at levels comparable to or higher than those in prior studies. 

The natural TOT data showed different phonological overlap between pairs of 

proper names compared to pairs of common nouns, as was found for the natural word 

substitution errors. In addition, common and proper nouns did not interact in errors and 

rarely in TOTs. These observations are compatible with the notion that the retrieval 

parameters for proper names may differ from those for other word classes. 

Study rv used pictures of low frequency objects to elicit TOT states. This method 

proved to be more effective at eliciting TOTs for the intended target than the definitions 

used in previous studies, although it is possible that this is simply due to a difference in 
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items ratlier than methodology. In this task, syllable guesses were quite accurate overall-, 

particularly so for two-syllable words, but this appeared to reflect a bias for guessing two-

syllables. The finding of higher accuracy on two syllable targets had been reported 

previously, but the bias effect had not been identified. First letter accuracy was higher in 

this smdy than previous studies, reaching almost 70% when participants were most 

confident in their guesses. This indicates that confidence ratings are an important design 

factor and that data from guesses in other studies may have included ones for which 

participants were less sure. There was no effect of density on accuracy of either letter or 

syllable guesses. 

No previous study of non-neurologically impaired populations has investigated 

cueing for lexical retrieval failures of this general sort. In this study, less cue was required 

when participants claimed to be in a TOT state than when they were cued on an 

unretrieved item, but were not experiencing a TOT state. This provides validation for the 

notion that the amount of cue required for retrieval reflects the availability of the 

unretrieved target. Another new finding regarding cueing was that more cue was required 

for single-syllable targets than multisyllabic targets. Since more cue was also required for 

words with more orthographic neighbors (which monosyllable words tend to have), it is 

not clear which is the relevant variable. However, there are more two-syllable words in 

the language than one-syllable words. Therefore, a single letter cue for a monosyllable 

word actually narrows the options to a greater extent than a single letter cue for a two-

syllable word. Thus, the fact that a single letter cue tended to be sufficient for retrieval of 
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multisyllabic words suggests that participants in TOT states for these words must have 

had more information available than those in TOT states for monosyllabic words. 

Study V investigated retrieval of newly learned words and names. Interestingly, 

the information available in a TOT state for a newly learned item is strikingly similar to 

that for known words. Participants were again accurate at providing length and segment 

information about targets that they were unable to retrieve. The alternates provided in this 

study indicated that people had access to a great deal of phonological information in 

addition to the direct guesses. 

Retrieval parameters 

A major objective of the studies reported here was to systematically evaluate the 

claim that the similarities of form between target and intrusion word should be interpreted 

in terms of retrieval processes. This can be broadly construed as asking how memory 

processes are involved in language production. Short term memory processes are clearly 

involved in conducting normal discourse. The systematic evaluation of the phonological 

relationships between word substitution targets and errors carefully coded in terms of the 

source, was used to determine whether errors that occur in short term memory used in 

producing language involve the same sorts of processes as those used in retrieval of 

lexical items from long-term memory (normal lexical retrieval). The evidence reported 

here addressed the distributional character of several major error sources. Differences in 

phonological relationships between target/error pairs across different sets provides 

evidence for the identification of the set that represents errors in lexical retrieval rather 
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than errors in some other memory system. In particular, the subset that could not be 

attributed to an obvious source (such as a word or object in the environment) shared many 

more phonological characteristics between the targets and errors than did those that were 

attributable to an environmental source. This is taken to suggest that the common 

phonological characteristics from the "no source" errors reflect aspects of the retrieval 

mechanism for lexical selection, whereas the errors that come from various other sources 

have clearly different phonological and semantic properties. The differences reflect some 

of the numerous characteristics that are important for keeping track of information both 

within and external to a conversation. 

The phonological characteristics in common between the targets and errors in the 

"no source" set were much greater than those reported in any previous study. Although 

the first phoneme does provide the greatest constraint on error selection, the overlap 

between targets and errors was also great in many other positions. The type and extent of 

overlap was shown to vary depending on the grammatical category and length of the 

target, and also on the strength of the semantic relationship between the target and error. 

The fact that the grammatical category and length of the target have an impact on the 

selection of an error may also relate to issues of density. Since these two factors greatly 

constrain the range of items that can be selected, it is unsurprising that differences in 

phonological overlap across the categories should appear. 

In addition to this basic contrast for phonological factors, a somewhat different 

picture emerged for other aspects of the similarity measures. In particular, it was shown 

that the grammatical category, syllable length and stress location constraints apply across 



180 

all types of errors, regardless of the source. The generality of this effect suggests that 

these constraints are multiply determined. That is, as previously assumed, they may be 

part of the organization of the word form system, but in addition, they may be 

consequences of the processing steps involved in inserting a selected item into the frame 

prepared for an utterance. As discussed in Chapter 2, errors such as "You found your 

pen" in which "pen" replaces the intended "bag" may indicate that a structural slot is 

prepared for the intended target. The slot is coded for, or "selects" certain features of an 

item; in this example, a one-syllable noun. The words 'pen' and 'bag' do not overlap in 

segmental content and there is very little semantic relationship, other than both being 

artifacts. Such an error (that has no strong semantic or phonological overlap with the 

target) is, on the evidence of the error distribution, unlikely to occur without some 

external cause. In this case, a pen was being waved in front of the speaker. Such errors 

may have important implications for our understanding of the processes of filtering 

information from the environment and for how information can enter the language 

production process. But the differences in phonological overlap between these targets and 

errors and those that are the result of lexical selection errors makes it clear that in order to 

study lexical retrieval processes, these errors must be studied separately. But, by the same 

token, they also signal that we need to examine more critically the claim that grammatical 

category effects are primarily retrieval functions. 

If we turn to contrasts between targets and intrusions that show strong semantic 

constraint versus those that do not, we see some similar morals. Because such strong 

differences in phonological overlap between targets and errors were found across 
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different types of semantic relationships, pairs that are semantically related must be 

treated separately in evaluation of form retrieval variables. This effect held true for the 

TOT data as well as the word substitution data. In the natural TOTs, the stronger the 

semantic relationship, the weaker the phonological relationship. Interestingly, however, 

compared to the word substitution errors, semantically unrelated responses in the TOT 

states were not as strongly phonologically related to the target in the measures included in 

this study. For example, one of the TOT target alternate pairs was 

'symbiotic7'parsimonious.' In this pair, the full initial syllable of the target is present in 

the alternate, but displaced. Similarly, in the pair 'paradigmV'diaphragm,' the initial 

portion of the second syllable appears as the initial syllable in the alternate. Thus, 

although there is often some significant overlap in phonology between targets and 

alternates in TOT states, the type of overlap lends to differ somewhat from that found 

between targets and errors in word substitutions. 

This different type of overlap is perhaps attributable to the involvement, during 

TOT states, of processes in addition to lexical retrieval. For example, in TOT states, there 

appear to be many guesses that are based on the letter rather than the phoneme. This is 

exemplified in the pair 'abalone7'artichoke,' in which the initial letter matches, but the 

initial phoneme mismatches. The weaker initial overlap for TOTs relative to word 

substitutions is therefore plausibly attributable to conscious processes involved in the 

retrieval of alternates in TOT states. Given that, it also raises the real possibility that non-

linguistic sources of information are contributing to TOT data. In short, the processes that 

mediate recovery of alternates in TOT states are different from those in the word 
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substitution retrieval errors. This is not a surprising circumstance given the very different 

time constraints of word substitutions compared to either natural or experimental TOTs. 

Particular data supporting this quite reasonable expectation have not been previously 

remarked however. 

The best reflection of the lexical retrieval process appears to come from the no 

source, semantically unrelated word substitution errors, which show much greater overlap 

in number of syllables stress location and grammatical category, approximately 80-100% 

compared to the semantically unrelated TOTs, which overlap in these parameters 

approximately 50-65%. These relationships are displayed in Table 4.1. 

Table 4.1: Natural substitution and TOT states, target/intrusion relationships. 

Word Subs. TC )Ts 
Raw # Percent Raw # Percent 

# of syllables 238 79.3% 68 47.2% 
Stress location 282 94% 76 52.8% 
Gram. Cat. 298 99.3% 92 63.9% 
l" vowel 164 54.7% 67 46.5% 
l" syllable 91/233 39.1% 32/141 22.7% 
1" phoneme 235 78.3% 85 59% 
2"** phoneme 133 44.3% 40 27.8% 
3 phoneme 77 25.7% 27 18.8% 
4''* phoneme 29 9.7% 13 9% 
Final vowel 116/233 49.8% 44/141 31.2% 
Final syllable 43/233 18.5% 12/141 8.5% 
Final phoneme 135 45% 51 35.4% 
Final minus I 71 23.7% 27 18.8% 
Final minus 2 48 16% 11 7.6% 
Final minus 3 26 8.7% 7 4.9% 

In every aspect of phonology measured, the TOTs showed less overlap than the 

word substitutions. This suggests, as noted, that either the TOT states are not using the 
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same lexical access processes as the word substitutions or there is additional noise in the 

data. A potentially important factor here is the likelihood that there are several subsets 

included within what has been labeled 'TOT State." First, the TOT state is subjectively 

defined. Not only are there variations in descriptions across experiments (e.g., simply "a 

known word that is not at the moment retrievable" compared to a "strong feeling that 

retrieval is imminent."), but interpretations across participants may vary. The 

classification of responses as occurring during a TOT state is reliant on subject report. 

Second, the confidence ratings used in the present study suggest that information 

available during a TOT state may be variably strongly represented. Furthermore, these 

ratings suggest that a person without a TOT feeling may have confident access to correct 

partial information. Finally, the unresolved question of whether the partial information 

becomes available prior to (and therefore results in) the alternates or vice versa may 

influence the phonological relationship of the alternates to the targets. This ordering may 

vary depending on the duration of the TOT state. These factors make the TOT state a less 

reliable source than word substitution errors for data concerning form parameters of the 

lexical retrieval process. 

Frequency 

The two main questions posed regarding frequency were whether targets and 

intrusions tend to be of approximately the same frequency as each other and whether the 

failures tend to be of higher frequency than the targets. The examination of frequency 

variables in lexical retrieval for production did not reveal robust effects supporting the 
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view that higher frequency words displace lower frequency targets. Results from previous 

studies have been mixed or inconclusive with respect to frequency although several 

claims for statistical effects have been made. The present study utilized larger databases 

than those in other studies, both for the word substitution errors and for the TOT states. 

For the second question, results were more striking. Analyses of the natural word 

substitution errors showed that in almost all semantic categories the targets and errors 

were of similar frequency. Although length and frequency are correlated, the frequency 

correspondence was shown not to be a result of the fact that the targets and errors were of 

similar length. Separating the items by granunatical category and looking at only the 

semantically unrelated errors, both the word substitutions and the TOT states revealed a 

frequency correspondence between the alternates and the targets, for adjectives and 

nouns, and for verbs only in the word substitutions. Raymond & Bell (1991) found a 

similarly strong correspondence between target and error frequencies for both semantic 

and form-based errors. They review some potential explanations for this effect. First, after 

Forster (1976), they suggest that it is possible that lexical representations are organized 

according to frequency. Thus, when an error is made, the 'nearby' item will be of similar 

frequency. Although such a hypothesis has been explored in detail in the word 

recognition literature, it has received little attention in the production literature. In most 

models that do incorporate frequency as a lexical retrieval parameter, frequency predicts 

likelihood of selection, rather than order of selection. These models do not predict a 

correspondence of frequency between target and error. 
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Raymond and Bell suggest a second possible explanation for the high frequency 

correspondence between targets and errors: that sequencing and timing constraints on the 

system may be linked to frequency. If words that are much lower frequency than their 

targets are accessed more slowly and if the system allows for the expected rate of 

selection, lower frequency words would have less time to be inserted erroneously into a 

frame for a higher frequency target. They suggest inhibition for preventing selection of 

higher frequency errors. An alternative for the exclusion of higher frequency errors is that 

an editor or monitor would have more time to detect the error. 

Although most computational models of lexical access assume a large role for 

frequency, empirical support for such a claim with respect to production is rather weak. It 

is possible that the frequency values that have been used in most other investigations and 

in the present study, are not the appropriate values for production. These values represent 

the frequency at which a word appears in print and this undoubtedly differs from the 

frequency with which the word is produced in spoken form. In addition, decisions about 

whether base forms should adopt the frequencies of their inflected forms and vice versa, 

and about whether homophones should inherit each others' frequencies remain empirical 

issues. However, even granting the merit of these issues, it is not exactly clear how such 

decisions will influence overall frequency values. For the present, we only observe that 

the data provided in this thesis using these large databases and the written frequency 

values provide no support for the notion that intrusions are likely to be higher frequency 

than their targets. 
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Phonological neighborhoods 

In this thesis, I explored the effectiveness of a definition of phonological 

similarity based on major regularities of word substitution errors and TOT states. 

Previous studies have shown consistently that the first sound, the number of syllables and 

the stress location are important characteristics of lexical targets in language production. 

The analyses that specifically evaluated the question of whether targets from high 

density neighborhoods had more in common with their errors than words from low 

density neighborhoods showed no such effects. This may be a result of too gross a 

characterization of neighborhood. That is, if the address or connection between lemmas 

and lexemes involves more than simply the IP, NS and SL, then any analysis defining 

neighborhood by these three parameters alone will miss all but the largest effects of 

neighborhood size and indeed the results of the analysis of natural word substitution 

errors presented in Study I suggested that when lexical retrieval errors are systematically 

selected from the full set of errors, there are clear similarities in addition to these three 

parameters. Although the regularities found previously were also strongly attested here, 

there was greater than 50% overlap between targets and errors in both the first and the 

final vowels. In addition there was nearly 50% overlap between the targets and errors in 

the second and in the final phoneme position. In fact, about 45% of the pairs matched in 

the entire first syllable. The fact that there are several other types of overlap that 

commonly occur between targets and errors suggests that more is involved in the mental 
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representation of similarity between lexemes than simply the three parameters initially 

assumed. 

Further evidence that this definition of density used here was too broad came from 

the TOT studies. The analysis of the natural TOT states also showed no significant 

correlation between neighborhood size and number of phonemes in common between 

targets and alternates. For both TOT and substitution experimental items, there was no 

effect of density on the amount of cue required, nor in the accuracy of letter or syllable 

guesses. 

One interesting result that may be linked to neighborhood density was found in 

the analysis of natural word substitution errors: a previously undetected interaction 

between word length and segmental structure. Specifically, the one-syllable errors show a 

strikingly weaker initial segment constraint than do multisyllabic words. It is not entirely 

clear why this should be the case. One possibility is that there are simply fewer options 

within the single syllable words when all the constraints are taken into consideration. 

That is, when a target is of a particular granunatical category and is only three or four 

phonemes in length, selecting another single syllable word from the same grammatical 

category that is not substantially different is unlikely. Further, we must bear in mind the 

fact that single phoneme errors were excluded from this study. Thus, even if a single-

syllable noun existed that matched the target in all but the vowel, for example, such an 

error would not have been included in the study. Some evidence for the notion that there 

are simply fewer to choose from can be found in Table 3.1. Looking just at nouns, which 

produced most of the errors, there are more than twice as many two-syllable nouns as 
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one-syllable nouns. In addition, broken down by first phoneme (see Appendix 1), for each 

initial phoneme, the two-syllable words have greater numbers. The cause of the finding 

that one-syllable targets and errors have less in common than multisyllabic target/error 

pairs will require further exploration; nevertheless, the finding provides evidence that this 

process of selecting and sorting the relevant variables can be fruitful in revealing aspects 

of the functioning of the lexical selection mechanism. 

Proper names 

Proper names are known to behave differently from other words in several 

respects. They can be selectively impaired in brain damaged patients, they are much more 

susceptible to TOT states, and they have different properties in terms of both semantics 

and phonology. Proper names generally refer to a single individual and no other substitute 

will suffice. The studies included in this thesis attempted to investigate further 

distinctions between proper names and conrunon names. The evaluation of the form 

overlap for proper names as compared to other grammatical categories showed that the 

type and extent of overlap was different. This was true both for the natural word 

substitution errors and for the natural TOT alternates. 

The natural studies investigated the frequency with which intrusions replaced 

proper names with nouns or vice versa. In both the TOTs and word substitutions this was 

rare. The exception was TOT states for proper names, for which almost 20% of the 

alternates were nouns. Two possible explanations for this anomaly were offered. One was 

that there was an error in coding such that these alternates were in fact semantically 
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related to the targets. This was possible since the information regarding semantic 

relationship between target and alternate was not available for these items. The other 

possible explanation for the difference was that the alternates in TOT states reflect 

information in addition to the parameters that are relevant for lexical retrieval. Since TOT 

states clearly have a conscious component, results of searches do seem to differ with 

respect to the type and extent of phonological overlap. Setting aside the TOT data that 

showed a different pattern, the fact that proper names and nouns did not otherwise 

interact to any significant extent in either word substitution errors or TOT states provides 

further evidence for their separate mental representations. 

The experimental TOT study was designed to specifically address the question of 

whether newly learned names and newly learned kinds differed in terms of learning rate, 

accuracy of recall, and phonological information available in a TOT state as reflected by 

direct guesses and alternates. The manipulation that worked with children, changing 

simply the determiner "a" to reflect kinds rather than names, does not seem to have been 

effective in this experiment. Either participants were not, in fact, treating them as kinds, 

or there are no detectable differences in any of the measures used. Future research might 

make the manipulation more blatant by depicting more than one instance for the kinds in 

the picture and making the accompanying text more distinct, e.g., "These are jorzicks." 

compared with "This is Jorzick." It is also possible that there are specific characteristics 

of the names themselves that make them sound more like names than kinds. Regardless, 

it is clear that this is a useful technique for studying newly learned word-like items in 

adults. It is one that allows experimental control over the phonological characteristics of 
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the targets and the character of the retrieval and cueing data revealed good 

correspondence with the naturally occurring TOT data. 

Conclusion 

The series of studies reported here show a strong convergence on a set of retrieval 

parameters for word form that includes those identified in prior investigations, but 

extends the degree and type of relations. At the same time, the work reported leads us to 

seek a more precise understanding of the role of granmiatical category in retrieval and 

processing. 

Large scale comparison of TOT and word substitution data suggests that the data 

from the latter provide a more precise reflection of the lexical retrieval process. However, 

studies of TOT states for newly learned targets show promise of revealing interesting 

aspects of the process of lexicalization in adults. The challenge will be to use the detailed 

information provided from the proper subset of word substitution target/error pairs to 

experimentally investigate the role of "similar" words in word form retrieval for language 

production. 
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Appendix 1: Listing of neigliborhood estimates from the WerdNerd 
database sorted in order of neighborhood size. 

1st 
phoneme 

# 
syll.s 

Stress 
Location 

Neighborhood 
size 

1st 
phoneme 

# 
syll.s 

Stress 
Location 

Neighborhood 
size 

Z(genre) I 1 0 D 2 1 0 
D (then) I 1 1 Z 2 1 I 
z (zit) 1 I 9 z 2 1 19 
y(you) 1 1 27 T 2 1 19 
V(vend) 1 1 31 y 2 I 29 
T (thin) 1 1 40 s 2 1 42 
J (iog) 1 1 56 c 2 1 55 

C (chin) I I 58 J 2 1 78 
n (note) I I 63 V 2 1 99 
S (shin) I 1 70 n 2 1 105 
w (win) 1 I 89 w 2 1 125 
r (rend) 1 1 113 g 2 I 168 

m (mint) 1 1 121 1 2 1 178 
1 (lint) 1 I 126 r 2 1 182 

d (dent) 1 I 130 d 2 1 191 
h (hit) 1 1 137 h 2 1 217 
g (get) 1 I 144 f 2 1 235 
t (tin) 1 1 167 m 2 1 257 
f (fm) 1 1 182 t 2 1 278 
P (pin) 1 1 188 b 2 1 329 
b (bin) 1 I 221 P 2 1 386 
k (kin) 1 1 241 k 2 1 420 
s (sin) 1 1 447 s 2 1 435 
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Appendix 1: Listing of neighborhood estimates from the WerdNerd 
database sorted in order of neighborhood size. 

1st # Stress Neighborhood 1st # Stress Neighborhood 
phoneme syll.s Location size phoneme syll.s Location size 

z 2 2 0 Z 3 1 0 
C 2 2 1 s 3 1 9 
Z 2 2 1 z 3 1 9 
T 2 2 1 T 3 1 11 
y 2 2 2 C 3 1 15 
J 2 2 3 y 3 1 17 
w 2 2 3 J 3 1 26 
h 2 2 10 n 3 1 34 
n 2 2 10 w 3 1 39 
S 2 2 12 g 3 I 44 
V 2 2 12 V 3 1 53 
1 2 2 17 d 3 1 68 
g 2 2 19 1 3 1 74 
f 2 2 20 h 3 1 86 
t 2 2 25 b 3 1 87 
s 2 2 37 f 3 I 87 
b 2 2 45 r 3 1 87 

P 2 2 47 t 3 1 89 
m 2 2 51 m 3 1 145 
d 2 2 55 s 3 1 189 
r 2 2 86 P 3 1 212 
k 2 2 94 k 3 I 232 
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Appendix 1: Listing of neigliborhood estimates from the WerdNerd 
database sorted in order of neighborhood size. 

1st 
phoneme 

# 
syll.s 

Stress 
Location 

Neighborhood 
size 

1st 
phoneme 

# 
syll.s 

Stress 
Location 

Neighborhood 
size 

S 3 2 0 z 3 3 0 
Z 3 2 0 Z 3 3 0 
C 3 2 1 T 3 3 0 
w 3 2 1 h 3 3 1 
T 3 2 3 y 3 3 1 
z 3 2 5 c 3 3 2 
J 3 2 8 w 3 3 2 
y 3 2 8 S 3 3 3 
g 3 2 9 t 3 3 4 
h 3 2 17 J 3 3 4 
1 3 2 21 V 3 3 5 
n 3 2 23 f 3 3 7 
V 3 2 24 n 3 3 7 
b 3 2 27 1 3 3 7 
t 3 2 33 r 3 3 8 
f 3 2 34 g 3 3 9 
d 3 2 50 d 3 3 10 
m 3 2 57 s 3 3 11 
r 3 2 61 b :> 3 13 
s 3 2 62 k 3 3 21 
P 3 2 104 m 3 3 21 
K 3 2 127 P 3 3 22 
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Appendix 2: List of items for Study n. A. 

Set 1 
Unrelated IC ICV V FC VFC 

broom badge coach bed cross brain 
clown ball coal check dice cane 
duck bench coat dress face chain 
leaf bird code jet glass mane 
map bone coke leg house mane 
pear book comb pen ice rain 
tent boot cone stem moose stain 
watch box cove web purse train 

Set 2 
Unrelated IC ICV V FC VFC 

broom raft buck crib bomb jail 
clown rail bud drill clam mail 
duck ring bug fish dime nail 
leaf rock bum mitt farm pail 
map roof bump pin game scale 
pear rope bun ship room tail 
tent wreath bus sink stream veil 
watch wrench bust wig thumb whale 
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Appendix 3: Methods of estimating chance for phonological overlap. 

A very important issue is how to measure the chance likelihoods for guessing any 

of the information requested in these studies. One method of estimating chance is to 

compare the overlap between words produced by participants in a TOT state for the 

participant's target when it is not the same as the experimenter's target (Koriat and 

Lieblich, 1974). Generally, these targets share many semantic features with the 

experimenter's target, but few phonological features, due to the distributional properties 

of the language. 

There are other ways of estimating the chance likelihood of phonological overlap 

of alternates with the target. One way is to look at the similar meaning words as Brown 

and McNeill did. Using this method, the chance likelihood of overlap for the first letter 

was about 11% (actual overlap was 57%). The chance of overlap for the last letter is 

about 27% (actual was about 45%, as estimated from their figure 1). The logic for this 

method of estimating chance overlap is that the semantically similar words ought to have 

similar characteristics (such as meaning, potentially frequency, and syntactic category) to 

the targets, however, any overlap in form should be purely by chance. 

One problem with this method is that the alternates need to be separated into 

similar sounding and similar meaning words. In Brown and McNeill's study, they asked 

participants to do this separation while they were in a TOT state. Most other studies have 

not requested alternates in this way. Thus the experimenter would have to separate them 

and this would lead to a circularity problem: one can not separate items based on a 

particular characteristic and then test to see whether the items in one set share this 

characteristic more than the other set. Another problem, however, is that they did not 

provide participants with the opportunity to separate items that were related in both sound 

and meaning. If participants mostly chose to allocate these items to the sound related 

category, then the estimate of chance would be reduced. This would artificially increase 

the probability of finding that the similar sounding items are more likely to match the 

target than would be predicted by chance. 
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Another way to estimate chance of overlap is to use the method used by Burke, et 

al. (taken from Dell and Reich, 1981) to calculate the chance of initial phoneme overlap 

and the chance of syllable matching. They used the scalar product of two vectors, one 

containing the proportion of each initial phoneme (or syllable) in the alternates and the 

other with the proportion in the targets. For both of the Burke, et al. studies, the chance 

likelihood of initial phoneme overlap was about 5% and for number of syllables it was 

between 21 and 27%. The actual overlap for initial phoneme was between 17 and 39%. 

This is significantly lower than other studies because they do not separate similar 

meaning from similar sounding alternates. Nevertheless, the acmal overlaps greatly 

exceed the chance overlap. 

In each of these methods of estimating chance, the probability for initial phoneme 

overlap appears to be less than 10%. Since the various methods all seem to provide 

similar results, it is likely that they are relatively appropriate methods. In addition, in each 

case, the actual overlap greatly exceeds the chance overlap. Thus, even if the methods are 

not ideal, the conclusion that there is a significant amount of form overlap between 

alternates and targets still holds. 

The "don't know" state was defined by Koriat and Lieblich (1974) as a state in 

which a participant declares no knowledge of the target item. This may be used as a 

control state, because the person has heard the definition and does not have access to the 

target item, as is true for someone in a TOT state, however, the people in a "don't know" 

state claim to have NO knowledge of the target. The study of people in the "don't know" 

state allows the assessment of the sorts of information that are available to participants 

simply based on the definition. In other words, it is possible for participants to use 

information ft-om the definition to determine some form information, presumably based 

on implicit knowledge of the semantic/structural mappings of English. Particularly, the 

characteristics of the low frequency words that are generally the targets in TOT studies 

may be somewhat predictable based on implicit knowledge of the language. 

Another method of estimating chance probabilities can be used to determine the 

significance of accuracy of syllable guesses. Since TOT target words tend to be rare 
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words, it is important to take note of the fact that rare words have different distributional 

properties than common words. Koriat and Lieblich (1974) reported an unpublished study 

in which they asked participants to provide a list of 10 uncommon and 10 common 

words. The characteristics of the uncommon words matched the participants' guesses in 

both the "don't know" state and the positive TOT states. This suggests that participants' 

guesses do take account of the distributions of these characteristics specific to the 

population from which the items are drawn. This fact might be evaluated by sampling 

rare words and estimating the proportions of various characteristics from a small sample 

of low frequency words. 
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Appendix 4: List of target words for Study IV 

SETl 
target density syllables Coltheart N Phonological N familiarity KF FREQ 

thong L 1 I 9 6.9 1 
throne L 1 1 8 7 5 
vault L 1 1 6 6.8 2 
vise L 1 7 16 4.2 1 
yam L 1 12 12 6.2 0 
yoke L 1 5 12 6.5 3 
brooch H 1 0 5 4 0 
bust H 1 0 17 7 7 
clog H I 0 6 6 2 
conch H 1 0 4 4.5 0 
fret H I 1 6 7 I 
frond H 1 0 2 3.1 0 
gazelle L 2 1 1 5.6 1 
grenade L 2 0 0 7 3 
shackles L 2 0 5 6 3 
shingle L 2 0 6 7 0 
zebra L 2 0 1 7 1 
Zeppelin L 2 0 0 4.5 0 
denture H 2 1 2 7 0 
dodo H 2 13 1 5.8 1 
ladle H 2 5 4 4.9 I 
locket H 2 3 4 6.8 0 
tandem H 2 2 1 5.3 1 
trellis H 2 1 0 4.5 0 
chariot L 3 1 1 6.5 3 
chihuahua L 3 0 0 7 0 
janitor L 3 0 0 7 4 
javelin L 3 6 0 6.1 0 
nautilus L 3 0 0 4.8 2 
Nevada L 3 0 0 7 0 
metronome H 3 0 0 3.6 3 
monocle H 3 0 0 2.3 0 
pegasus H 3 0 0 5.3 0 
platypus H 3 0 0 6.7 0 
spatula H 3 0 0 6.4 0 
stethoscope H 3 0 0 7 2 

. average 5.8 1.3 
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Appendix 4: List of target words for Study FV. 

SET 2 
target density syllables Coltheart N Phonological N familiarity /s:/- F/?£(2 

chaps L 1 3 1 6 0 
chess L I 2 11 6.9 3 
noose L 1 4 15 6.1 3 
nut L 1 12 25 7 15 
yak L 1 4 14 6 0 
yawn L I 6 12 7 2 
harp H 1 1 10 7 1 
hoe H I 1 28 7 0 
sphinx H 1 0 0 5.2 1 
spur H 1 0 11 7 13 
tine H 1 0 33 2.2 0 
tongs H 1 0 1 6.3 1 
jester L 2 0 6 6.5 0 
jockey L 2 0 5 6.9 5 
thermos L 2 0 1 6.2 1 
thimble L 2 1 2 7 1 
yoyo L 2 0 0 7 0 
yucca L 2 0 2 5.1 1 
baster H 2 8 1 4.2 0 
bridle H 2 14 1 5.7 1 
ferret H 2 0 2 7 1 
funnel H 2 5 9 6.5 1 
ratchet H 2 17 4 6 0 
rudder H 2 1 4 6.3 1 
gondola L 3 7 0 4.9 0 
guillotine L 3 1 0 6.2 0 
ventricle L 3 0 0 6.4 3 
vertebrae L 3 2 2 7 1 
wheelbarrow L 3 1 0 7 0 
woodpecker L 3 0 0 7 1 
cadaver H 3 0 0 7 1 
conductor H 3 0 0 7 25 
manatee H 3 0 0 5 0 
mocassin H 3 0 0 7 1 
pendulum H 3 0 0 6.6 2 
protractor H 3 0 1 6.2 0 

average 6.3 2.4 
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Appendix 5: Written instructions for Study FV. 

Instructions for TOT experiment 

The aim of this experiment is to get you into lots of 'Tip-of-the-tongue" (TOT) 

states. These are states in which you know you are familiar with a word, but you just can't 

think of it at the moment. You feel as if it is on the tip of your tongue. To do this, we will 

show you pictures of various objects. If you can think of what the object is called, then 

just say it and we will go on to the next picture. However, if you cannot think of what it is 

called, you may simply not know or you may be in a TOT state. If so, please tell the 

experimenter. If you don't know what the object is or if you are not sure exactly what 

word we are looking for, you can ask the experimenter for clarification. 

You will be asked to rate your "Feeling of Knowing" - how confident you are that 

you know the target word. This will be on a scale of 0 to 4: 0 means you really don't think 

you know the word, 2 means you have a sense that you might know it but don't feel 

confident and 4 means that you are sure you know it. 

If you are in a TOT state or even if you don't know, try to guess how many 

syllables there are in the word. After you guess, rate how sure you are of your syllable 

guess on a scale of I to 3: 1 means you are just guessing, 2 means you have a feeling but 

you're not sure, and 3 means you are pretty sure. Also, guess a letter or letters in the 

word, even if it is just a guess. 

After you guess the number of syllables and a letter or letters and rate how sure 

you are of each of those guesses, we would like you to try to say out loud anything that 

you can think of relating to the word for the picture. This tends to be quite frustrating 

when you are trying to think of a word, but this is really the point of the experiment. 

If you are unable to think of anything, ask for a cue. The experimenter will give 

you one letter at a time until you think of the word (or until she cues the whole word). 

After the word has been cued, you may be asked a few questions about your knowledge 

of the word. Then you will go on to the next picture. 

Good luck! 



Appendix 6: Names for Aliens for Study V. 

ONE TWO 
Density Name Name 

H CARTH TIB 
H BRIFT SPOLE 
H FLUND HORK 
H DOYAR BAVITH 
H TRAGUS FERMO 
H LORZICK RATHMA 
H SPAGLIGON PACIDORE 
H PAGALUM CURMUTIA 
H MIBRIGAN MIMLINACK 
L VIB ZARTH 
L YOLE CHIFT 
L THARK NEND 
L GOVEATH THOYAR 
L ZERMO YAGUS 
L SHATHRA JORZICK 
L JACIDORE WEGLIGON 
L NURMUTIA VACALUM 
L CHIMLINACK GIBRIGAN 
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Appendix 7: Instructions for Study V - Names. 

You do not have to memorize these instructions, you will be reminded if you 

forget any part. 

In this experiment, you will see pictures of 18 "aliens." The pictures come from a 

book of artists' renderings of characters from science fiction novels. The aliens you will 

see have been given made-up names. Your task is to remember all 18 names of the 

aliens. 

You will be given a series of learning and test trials to help you remember the 

names of die aliens. In each learning trial, you will see each picture with a caption 

underneath saying the name. The computer will display all 18 without your having to do 

anything except study them. Next, you will get a test trial. In each test trial, you will see 

the picture and you should try to recall the name of that alien. After you have tried your 

best to recall the name, whether successful or unsuccessful, tell the experimenter that you 

are done trying, and you will be shown the correct name on the computer. When you are 

done looking at the name, inform the experimenter, and the next test picture will appear. 

You will repeat this procedure until you learn all of the names well. 

The first time you go through the names, the experimenter will tell you how to 

pronounce them because sometimes there can be more than one pronunciation. Please 

repeat that pronunciation aloud and continue to say them aloud each time you encounter 

them. Repeating the names will help you remember them. Please try to pronounce them 

the same way each time. 

The object of this experiment is to get you into a tip-of-the-tongue (TOT) state. 

This is a state in which you feel you know a word, but can't say it at the moment. 

Primarily, this will happen when you return after a week. However, after you have gone 

through the pictures a couple times in this session, you might start feeling familiar with 

them. When you feel you know any information about the target name during any test 

trial, please tell the experimenter, even if you are very unsure. 
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The goal of this experiment is to learn about the types of information available to 

people in a TOT state. To do this, you must initially leam the names well and then try 

NOT to rehearse the names in any way after you leave this first session. Please do not 

discuss the aliens with friends in the intervening week since a) they may also be 

participating in the experiment and b) that would be a form of practice. 

Feel free to ask any questions that come to mind. Good luck! 
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Appendix 8: Instructions for Study V - Kinds. 

You do not have to memorize these instructions, you will be reminded if you 

forget any part. 

In this experiment, you will see pictures of 18 different kinds of "aliens." The 

pictures come from a book of artists' renderings of characters from science fiction novels. 

The kinds of aliens you will see have been given made-up names. Your task is to 

remember all 18 types of aliens. 

You will be given a series of learning and test trials to help you remember the 

names of the aliens. In each learning trial, you will see each picture with a caption 

underneath saying what kind it is. The computer will display all 18 without your having 

to do anything except study them. Next, you will get a test trial. In each test trial, you 

will see the picture and you should try to recall what type of alien it is. After you have 

tried your best to recall the kind of alien, whether successful or unsuccessful, tell the 

experimenter that you are done trying, and you will be shown what kind it is on the 

computer. When you are done looking at the type of alien it is, inform the experimenter, 

and the next test picture will appear. You will repeat this procedure until you leam all of 

them well. 

The first time you see the types of aliens written, the experimenter will tell you 

how to pronounce them because sometimes there can be more than one pronunciation. 

Please repeat that pronunciation aloud and continue to say them aloud each time you 

encounter them. Repeating them will help you remember them. Please try to pronounce 

them the same way each time. 

The object of this experiment is to get you into a tip-of-the-tongue (TOT) state. 

This is a state in which you feel you know a word, but can't say it at the moment. 

Primarily, this will happen when you return after a week. However, after you have gone 

through the pictures a couple times in this session, you might start feeling familiar with 

them. When you feel you know any information about the name of the kind of alien 

during any test trial, please tell the experimenter, even if you are very unsure. 
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The goal of this experiment is to leam about the types of information available to 

people in a TOT state. To do this, you must initially leam all the kinds of aliens well and 

then try NOT to rehearse them in any way after you leave this first session. Please do not 

discuss the aliens with friends in the intervening week since a) they may also be 

participating in the experiment and b) that would be a form of practice. 

Feel free to ask any questions that come to mind. Good luck! 
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Appendix 9: Instructions for Return Visit - Study V. 

Thank you for coming back for the second part of the alien experiment. In this 

part, you will see the same pictures that you saw last time. The pictures will be presented 

one at a time in a random order. Before each picture, there will be a (rather loud) tone to 

signal that the picture will be coming up in about 3 seconds. When the picture comes up, 

if you remember the name, you can simply say it and then go on. If you do not remember 

the name, we would like you to think out loud in trying to recall the name. The more 

information you give, the better. 

Particularly, we would like you to try to say how many syllables (if you are 

unsure what a syllable is, please ask the examiner) are in the name, even if it is only a 

guess. After you say how many syllables you think there are, you should rate how sure 

you are about your syllable guess on a scale of 1 (you really have no idea and you are just 

guessing because we are asking you to) to 3 (you are pretty sure that it's right). A 2 would 

mean that you have a feeling, but you aren't very sure. After you guess the number of 

syllables and rate how sure you are about your syllable guess, you may think as long as 

you would like to try to come up with the name or other information about the alien. 

Again, please try to think out loud and provide as much information as you can, 

even if you feel very unsure about it. This should include any information relating to 

strategies you may have used initially in leaming the names. If you are unable to come up 

with the target, you should ask the experimenter for a cue. You will be told the correct 

number of syllables, and then one letter at a time until you are able to recall the target 

name. 

Good luck! 



207 

References 

Andrews, S. (1992). Frequency and neighborhood effects on lexical access: Lexical 
similarity or orthographic redundancy? Journal of Experimental Psychology: 
Learning, Memory, & Cognition, 18, 2, 234-254. 

Andrews, S. (1997). The effect of orthographic similarity on lexical retrieval: Resolving 
neighborhood conflicts. Psychonomic Bulletin & Review, 4, 4, 439-461. 

Askari & Athanasiou (1993). Priming effect on tip-of-the-tongue states for names. Paper 
presented at Psychonomics Conference, Washington, D.C. 

Baddeley, A.D. (1966) Short-term memory for word sequences as a function of acoustic, 
semantic and formal similarity. Quarterly Journal of Experimental Psychology, 
18, 362-365. 

Badecker, W., Miozzo, M. & Zanuttini, R. (1995). The two-stage model of lexical 
retrieval: evidence from a case of anomia with selective preservation of 
grammatical gender. Cognition, 57, 193-216. 

Barlowe, W. D., Summers, I. & Meacham, B. (1979). Barlowe's Guide to 
Extraterrestrials. New York: Workman f*ublishing. 

Barton, M. (1971). Recall of generic properties of words in aphasic patients. Cortex, 7, 
73-82. 

Beradt, R.S., Haendiges, A.N. & Wozniak, M.A.(1997). Verb retrieval and sentence 
processing: Dissociation of an established symptom association. Cortex, 33, 1, 99-
114. 

Brennen, T., Baguley, T., Bright, J. and Bruce, V. (1990). Resolving semantically induced 
tip-of-the-tongue states for proper nouns. Memory and Cognition, 18, 339-347. 

Browman, C.P. (1978). Tip of the tongue and slip of the ear: Implications for language 
processing. UCLA Working Papers in Phonetics. 

Brown, A. (1991). A review of the tip-of-the-tongue experience. Psychological Bulletin, 
109, 204-223. 

Brown, R. & McNeill, D. (1966). The "tip of the tongue" phenomenon. Journal of Verbal 
Learning and Verbal Behavior, 5, 325-337. 



208 

Bruce, C. & Howard, D. (1988). Why don't Broca's aphasics cue themselves? An 
investigation of phonemic cueing and tip of the tongue information. 
Neuropsychologia, 26, 253-264. 

Burke, D., MacKay, D., Worthley, J. & Wade, E. (1991). On the tip of the tongue: What 
causes word finding failures in young and older adults? Journal of Memory and 
Language, 30, 237-246. 

Butterworth, B. (1989). Lexical access in speech production. In W. Marslen-Wilson (ed.) 
Lexical representation and process. Cambridge: MIT Press. 

Butterworth, B. (1991). Disorders of phonological encoding. In W.J.M. Levelt (ed.) 
Lexical access in speech production. Cambridge, MA: Blackwell. 

Caramazza, A. & Hillis, A. (1991). Lexical organization of nouns and verbs in the brain. 
Nature, 349, 788-790. 

Cohen G. & Faulkner, D. (1986). Memory for proper names: Age differences in retrieval. 
British Journal of Developmental Psychology, 4, 187-197. 

Corbeil, J-C. et al. (Eds.). (1992). The Macmillan visual dictionarv. New York: 
Macmillan Publishing Company. 

Cutler, A. & Fay, D. (1982). One mental lexicon, Phonologically arranged: Comments on 
Hurford's comments. L/'/igumzc/n^Mzry, 13, 1, 107-113. 

Dell, G. (1986). A spreading-activation theory of retrieval in sentence production. 
Psychological Review, 93, 283-321. 

Dell, G. (1988). The Retrieval of Phonological forms in production: Tests of predictions 
from a connectionist model. Journal of Memory and Language, 27, 124-142. 

Dell, G. 8l O'Seaghdha, P.G. (1991) Mediated and convergent lexical priming in 
language production: A comment on Levelt et al. (1991). Psychological Review, 
98, 604-614. 

Dell, G. Sl Reich, P. (1981). Stages in sentence production; an analysis of speech error 
data. Journal of Verbal Learning and Verbal Behavior, 20, 611-629. 

Dell, G.S., Schwartz, M.F., Martin, N., Saffran, E.M., Gagnon, D.A. (1997). Lexical 
access in aphasic and nonaphasic speakers. Psychological Review, 104,4, 801-
838. 



209 

De Mello Vianna, F., et al. (1980). Rogef s n The new thesaurus. Boston: Houghton 
Mifflin. 

Fay, D. & Cutler, A. (1977). Malapropisms and the structure of the mental lexicon. Lin
guistic Inquiry, 8, 505-520. 

Forster, K. (1976). Accessing the mental lexicon. In R.J. Wales & E.W. Walker (Eds.) 
New approaches to language mechanisms, (pp. 257-287). Amsterdam: North 
Holland. 

Forster, K. & Davis, C. (1991). The density constraint on form-priming in the naming 
task: Interference effects from a masked prime. Journal of Memory and 
Language, 30, 1-25. 

Freud, S. (1960). The Psvchopathology of Everyday Life. (A.Tyson, translator) New 
York: Norton, (original work published in 1901). 

Fromkin, V. (1971). The non-anomalous nature of anomalous utterances. Language, 47, 
27-52. 

Fromkin, V. (1973). Speech errors as linguistic evidence. The Hague: Mouton. 

Gagnon, Deborah A. (1997). The origins of formal paraphasias in aphasics' picture 
naming. Brain & Language 59, 3, p. 450-472. 

Garrett, M. (1976). Syntactic processes in sentence production. In R.J. Wales & E. 
Walker (eds.) New Approaches to Language Mechanisms. Amsterdam: North-
Holland. 

Garrett, M. (1980). Levels of processing in sentence production. In B. Butterworth (ed.) 
Sentence Production 1: Speech and Talk. London: Academic Press. 

Garrett, M. (1982). Production of speech: observations from normal and pathological 
language use. In A.W. Ellis (ed.) Normality and Pathology in Cognitive 
Functions. London: Academic Press. 

Garrett, M. (1984). The organization of processing structure for language production: 
Applications to aphasic speech. In D. Caplan, A.R. Lecours & A. Smith, (ed.s) 
Biological Perspectives on Language. Cambridge, MA: MTT E'ress. 

Garrett, M. (1991). Disorders of Lexical Selection. In W.J.M. Levelt (ed.) Lexical Access 
in Speech Production. Cambridge, MA: Blackwell. 



210 

Garrett, M. (1993). Errors and their relevance for models of language production. In G. 
Blanken, J. Dittman, H. Grimm, J.C. Marshall & C-W. Wallesch, (ed.s) Linguistic 
disorders and pathologies. Berlin: Walter de Gruyter. 

Goodglass, H., Kaplan, E., Weintraub, S. & Ackerman, N. (1976). The tip-of-the-tongue 
phenomenon in aphasia. Cortex, 12, 145-153. 

Hanley, J. & Cowell, E. (1988). The effects of different types of retrieval cues on the 
recall of names of famous faces. Memory and Cognition, 16, 545-555. 

Harley, T.A. (1990). Environmental contamination of normal speech. Applied 
Psycholinguistics, 11,45-72. 

Harley, T. A. & Sown, H. E. (1998). What causes a tip-of-the-tongue state? Evidence for 
lexical neighbourhood effects in speech production. British Journal of 
Psychology, %9, 151-174. 

Hart, J. (1965). Memory and the feeling-of-knowing experience. Journal of Educational 
Psychology, 56, 208-216. 

Heller, R.B. (1992). On the relation between tip-of-the-tongue states and word finding 
problems of older adults. Unpublished Doctoral Dissertation. University of 
Alberta, Edmonton. 

Hurford, J. (1981). Malapropisms, left-to-right listing, and lexicalism. Linguistic Inquiry, 
12, 3, 419-423. 

Huttenlocher, J. & Kubicek, L.F. (1983). The source of relatedness effects on naming 
latency. Journal of Experimental Psychology: Learning, Memory and Cognition, 
9, 486-496. 

James, L. & Burke, D. (1995). Phonological priming effects on word retrieval. Talk 
presented at the 36th Annual Meeting of the Psychonomic Society, LA, CA. 

James, W. (1893). The principles of psychology: Vol.1. New York: Holt. 

Jescheniak, J.D. & Levelt, W.J.M. (1994). Word frequency effects in speech production: 
Retrieval of syntactic information and of phonological form. Journal of 
Experimental Psychology: Learning, Memory, & Cognition, 20, 4, 824-843. 

Jones, G.V. (1989) Back to Woodworth: Role of interlopers in the tip-of-the-tongue 
phenomenon. Memory & Cognition, 17, 1, 69-76. 



211 

Jones, G.V. & Langford, S. (1987). Phonological blocking and the tip of the tongue state. 
Cognition, 26, 115-122. 

Just, M.A. & Carpenter, P.A. (1992). A capacity theory of comprehension: Individual 
differences in working memory. Psychological Review, 99, 1, 122-149. 

Kempen, H. & Huijbers, P. (1983). The lexicalization process in sentence production and 
naming: Indirect election of words. Cognition, 14, 185-209. 

Kohn, S., Wingfield, A., Menn, L., Goodglass, H., Berko Gleason, J., & Hyde, M. (1987). 
Lexical retrieval: The tip-of-the-tongue phenomenon. Applied Psycholinguistics, 
8, 245-266. 

Koriat, A. (1993). How do we know that we know? The accessibility model of the feeling 
of knowing. Institute of Information Processing and Decision Making Report No. 
104. 

Koriat, A. & Lieblich, I. (1974). What does a person in a "TOT" state know that a person 
in a "don't know" state doesn't know. Memory and Cognition, 2, 647-655. 

Koriat, A. & Lieblich, 1. (1975). Examination of the letter serial position effect in the 
"TOT" and the "don't know" states. Bulletin of the Psychonomic Society, 6, 539-
541. 

Kozlowski, L. (1977). Effects of distorted auditory and of rhyming cues on retrieval of 
tip-of-the-tongue words by poets and nonpoets. Memory and Cognition, 5, 477-
481. 

Krinsky, R. & Nelson, T. (1985). The feeling of knowing for different types of retrieval 
failure. Acta Psychologica, 58, 141-158. 

Kucera, H. & Francis, W.N. (1967). Computation analysis of present-day American 
English. Providence, RI; Brown University Press. 

Levelt, W.J.M. (1989). Speaking: from intention to articulation. Cambridge, MA: MIT 
Press. 

Levelt, W.J.M., Roelofs, A., & Meyer, A.S. (in press). A theory of lexical access in 
speech production. Behavioral and Brain Sciences. 

Levelt, W.J.M., Schriefers, H., Vorberg, D., Meyer, A.S., Pechmann, T., & Havinga, J. 
(1991). The time course of lexical access in speech production: A study of picture 
naming. Psychological Review, 98, 122-142. 



212 

Li, E.C. & Willliams, S. (1991). An investigation of naming errors following semantic 
and phonemic cueing. Neuropsychologia, 29, 1083-1093. 

Lovelace, E. (1987). Attributes that come to mind in the TOT state. Bulletin of the 
Psychonomic Society, 25, 370-372. 

Luce, P., Pisoni, D. & Goldinger, S. (1990). Similarity neighborhoods of spoken words. 
In G. Altmann (ed.) Coenitive models of speech processing: Psvcholinguistic and 
computational perspectives, (p. 122-147). Cambridge: MIT Press. 

Macnamara, J. (1984). Individuals (Proper/Conmion names). In J. Macnamara (ed.). 
Names for Things, (p. 17-31). Cambridge: MTT Press. 

Marslen-Wilson, W. (1994). Morphology and meaning in the English mental lexicon. 
Psychological Review, 101, 3-33. 

Martin, N., Weisberg, R.W. & Saffran, E.M. (1989). Variables influencing the occurrence 
of naming errors: Implications for models of lexical retrieval. Journal of Memory 
and Language, 28,462-485. 

Mayzner, M.S., & Tresselt, M.E. (1963). Tables of single-letter and digram frequency 
counts for various word-len^ and letter position combinations. Psychonomic 
Monograph Supplements, 1, 2, 13-32. 

McWeeny, K, Young, A., Hay, D. & Ellis, A. (1987). Putting names to faces. British 
Journal of Psychology, 1%, 143-149. 

Meyer, A. (1990). The time course of phonological encoding in language production: The 
encoding of successive syllables of a word. Journal of Memory & Language, 29, 
5, 524-545. 

Meyer, A. & Bock, K. (1992). The tip-of-the-tongue phenomenon: Blocking or partial 
activation? Memory and Cognition, 20, 6, 715-726. 

Oldfield, R.C. & Wingfield, A., (1965). Response latencies in naming objects. Quarterly 
Journal of Experimental Psychology, 17, 273-281. 

Perfect, T. & Hanley, R. (1992). The tip-of-the-tongue phenomenon: Do experimenter-
presented interlopers have any effect? Cognition, 45,55-75. 

Rapp, B., Benzing, L. & Caramazza, A. (1995). The modality-specific representation of 
grammatical category. Talk presented at the 36th Annual Meeting of the 
Psychonomic Society, LA, CA. 



213 

Reason, J. & Lucas, D. (1984). Using cognitive diaries to investigate naturally occurring 
memory blocks. In J.E. Harris & P.E. Morris (eds.). Everyday memory actions and 
absentmindedness (pp. 53-69). San Diego, CA: Academic Press. 

Rubin, D.C. (1975). Within word structure in the tip-of-the-tongue phenomenon. Journal 
of Verbal Learning and Verbal Behavior, 14, 392-397. 

Schacter D. (1983). Feeling of Knowing in Episodic Memory. Journal of Experimental 
Psychology: Learning, Memory and Cognition, 9, 39-54. 

Schacter, D. & Worling, J. (1985). Attribute Information and the Feeling-of-Knowing. 
Canadian Journal of Psychology, 39,467-475. 

Schachter, P. (1990) What's in a name? Inferences from tip-of-the-tongue phenomena. In 
Hyman, L.M. & Li, C. (eds.) Language Speech and Mind: Studies in honour of 
Victoria A. Fromkin. (pp. 295-321). New York: Routledge. 

Schriefers, H., Meyer, A.S., & Levelt, W.J.M. (1990). Exploring the time course of 
lexical access in language production: Picture-word interference studies. Journal 
of Memory and Language, 29, 86-102. 

Sevald, C.A. & Dell, G.S. (1994). The sequential cuing effect in speech production. 
Cognition, 53, 2, 91-127. 

Smith, S., Brown, J. & Balfour, S. (1991). TOTimals: A controlled experimental method 
for studying tip-of-the-tongue states. Bulletin of the Psychonomic Society, 29, 
445-447. 

Smith, S., Balfour, S. & Brown, J. (1994). Effects of Practice on Tip-of-the-tongue 
States. Memory, 2, 31-49. 

Smith, S.M. (1994). Frustrated Feelings of Imminent Recall: On the Tip of the Tongue. In 
Metacognition: Knowing about Knowing. Metcalfe & Shimamura, eds. pp. 27-45. 
Cambridge: MTT Press. 

Stone, G. O. (1996). The ASU WerdNerd toolkit (version 1.4) [computer software]. 
Tempe, AZ: Arizona State University. 

Thoene, A.I.T. & Glisky, E.L. (1995). Learning of name-face associations in memory 
impaired patients: A comparison of different training procedures. Journal of the 
International Neuropsychological Society, 1, 29-38. 



214 

Vitevitch, M.S. (1997). The neighborhood characteristics of malapropisms. Language 
and Speech, 40, 3, 211-228. 

Wenzl, A. (1932). Empirische und theoretische Beitrage zen Errinnerungs-arbeit bei 
erschwerter Wortfindung. Archiv fur die gesamte psychologie. 85, 181-218. 

Wingfield, A., Goodglass, H. & Smith, K. (1990). Effects of word-onset cuing on picture 
naming in aphasia: a reconsideration. Brain and Language, 39, 373-390. 

Woodworth, R.S. (1938). Experimental Psychology. New York: Holt. 

Yaniv, I. & Meyer, D. (1987). Activation and Metacognition of Inaccessible Stored 
Information: Potential Bases for Incubation Effects in Problem Solving. Journal 
of Experimental Psychology: Learning, Memory and Cognition, 13, 187-205. 

Yarmey, A. (1973). I recognize your face but I can't remember your name: Further 
evidence on the tip-of-the-tongue phenomenon. Memory and Cognition, 1, 287-
290. 



k.'î  
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