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Back to Woodworth: Role of interlopers in
the tip-of-the-tongue phenomenon

GREGORY V. JONES
University of Warwick, Coventry, England

When a person reports that a word is on the tip of his or her tongue, that person often recalls
instead another word that is similar in sound to the target word. Two opposite roles have been
suggested for these interlopers. An older view (Woodworth, 1929)holds that they are instrumen
tal in the development oftip-of-the-tongue (TOT)states because they obstruct successful retrieval
of intended targets. A more recent view (R. Brown & McNeill, 1966) holds, on the other hand,
that interlopers tend to nullify TOT states by facilitating complete retrieval of the intended tar
gets. A study is reported in which participants were explicitly presented with interloper words.
The results provide two planks of support for Woodworth's hypothesis. First, more TOT states
occurred when the interloper was similar in sound to the target than when it was not. Second,
more TOT states occurred when the interloper was presented at the actual time of retrieval than
when it was presented earlier. It appears that interlopers tend to induce TOT states by obstruct
ing retrieval, rather than to nullify them by facilitating retrieval.

Few textbooks of cognitive psychology, or even of psy
chology tout court, have failed in recent years to describe
the work on the tip-of-the-tongue (TOT) experience that
was reported in 1966by R. Brown and McNeill. The fame
of this work is well justified. R. Brown and McNeill
showed that the TOT experience, hitherto a feral beast
that struck without warning, could be domesticated and
studied in the laboratory as a creature of conveniently
regular habits. As a result, they were able to confirm and
extend a range of observations previously made outside
the laboratory, for example, Woodworth's (1929) obser
vation that "the initial sound of the true name is likely
to be present in the recalled name, though not always in
the first position. The number of syllables and the accent
are usually preserved" (p. 1(0).

In view of the fact that there is a considerable degree
of continuity between previous empirical observations and
those ofR. Brown and McNeill (1966), it is perhaps sur
prising to note that R. Brown and McNeill's theoretical
interpretation of the observations differed fundamentally
from the prevailing orthodoxy. The crucial finding is the
frequent production in TOT states of a word that is simi
lar in sound to the one that is being sought. For example,
someone seeking the word sextant might produce instead
the word secant. What is the significance of this obser
vation? Woodworth had long suggested, on the basis of
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his own and other corpus studies (see Woodworth, 1938),
that the interloping word promotes the TOT experience
by heading off retrieval of the sought-after word (e.g.,
Woodworth, 1929; Woodworth & Marquis, 1947).
R. Brown and McNeill, on the other hand, proposed that
the effect of the interloper on retrieval is opposite in na
ture, facilitating rather than disrupting retrieval. As an
example, they proposed that a TOT state might occur with
a lexical entry of the form SextanT, where lowercase let
ters are only faintly entered. The occurrence of an inter
loper such as secant is hypothesized to allow the over
lapping letters of the target to be rendered accessible
(yielding SExtAN1) , in a manner similar to "the way heat
brings out anything written in lemon juice, " as R. Brown
and McNeill (1966, p. 335) colorfully expressed it. Ac
cording to this view, therefore, the interloping words are
instrumental in nullifing rather than promoting the TOT
state.

R. Brown and McNeill did not themselves point to any
difference between their own and previous interpretations
of the role of similar-sounding words in the TOT state.
Nor does it seem to have been noted by others (e.g.,
Koriat & Lieblich, 1974; Reason & Lucas, 1984; Rubin,
1975) who have subsequently investigated the TOT
phenomenon. Nevertheless, the difference between the
two theories is in principle eminently open to experimental
investigation by methods that represent only a small de
velopment of those introduced by R. Brown and McNeill.
Ifa person is explicitly provided with a word that is similar
in sound to a target word that he or she attempts to
retrieve, two alternative predictions can be assessed. The
Woodworth view suggests that the artificial provision of
such an interloper will lead to an increase in the likeli
hood of a TOT state's being reported, whereas the Brown
McNeill view suggests a decrease in this likelihood.
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TESTING THE WOODWORm AND
BROWN-McNEILL PREDICTIONS

In the experiment reported here, participants were
presented with definitions of moderately rare words, and
attempted to retrieve these target words from memory.
The first focus of this study was upon the fact that each
definition was accompanied by an additional word that
might or might not be a neighbor of the target word in
either sound or meaning. The Woodworth and Brown
McNeill views predict that the presence of interlopers that
are neighbors in sound should give rise, respectively, to
increased or to decreased incidences of TOT states. Inter
lopers of some type were thus used in all the experimen
tal conditions, because the presence even of a completely
unrelated word as interloper may have some effect upon
the incidence of TOT states. If this is so, it would be in
appropriate when investigating the effect of similarity in
sound between target and interloper to use as a baseline
condition one in which no interloper at all is present.

Although they did not contrast the Woodworth and
Brown-McNeill hypotheses in the way undertaken here,
Jones and Langford (1987) recently reported some data
that bear on the point at issue. They found that the
presence of an interloper similar in sound to the word that
was sought did lead to an increase in the number of
reported TOT states, providing prima facie evidence in
favor of the Woodworth hypothesis. Further work is
desirable for several reasons, however. First, participants
in Jones and Langford's study had to record only the
presence of a TOT state and not necessarily any further
information. To encourage the adoption of a more uni
form strict criterion, participants in the present experi
ment were requested to estimate characteristics of the tar
get word whenever in a TOT state, as were subjects in
the original experiment of R. Brown and McNeill. Sec
ond, similarity in sound between the target and the addi
tional word was defined by Jones and Langford in terms
of initial letter overlap rather than initial phoneme over
lap. In the present experiment, the stimuli were matched
on both letters and phonemes. Third, the present experi
ment provided an opportunity to assess how generaliz
able the effects of interlopers are.

The second focus of the study was upon the temporal
pattern of activation of target and interloper word
representations. If interlopers are to exert either a posi
tive (Woodworth) or a negative (Brown-McNeill) effect
on the incidence of TOT states, their mental representa
tions presumably need to be activated at approximately
the same time as retrieval of the corresponding target
representations is attempted. Since the retrieval of a tar
get, of course, follows the presentation of its definition,
it is to be expected that the maximum increase (Wood
worth) or decrease (Brown-McNeill) in TOT states will
occur when the interloper occurs at this very point-that
is, directly following the definition, Half of the par
ticipants in the present experiment did indeed receive
interlopers as suffixes to the definitions, The other half

received prefix interlopers, that is, interlopers whose
presentation occurred before that of their corresponding
definitions commenced. The Woodworth hypothesis thus
predicts that a greater incidence of TOT states will occur
with suffix interlopers than with prefixes, whereas the
Brown-McNeill hypothesis predicts that a smaller inci
dence of TOT states will occur with suffixes than with
prefixes.

EXPERIMENT

Method
Subjects. The subjects of this experiment were 116 undergradu

ates studying Stage I Psychology at Bristol University.
Design. Each subject was presented with the same set of 40 defi

nitions of target words. Each definition was accompanied by an
additional word that served as an interloper. All 40 target words
and 40 interlopers were selected from the 9,202 words listed by
Thorndike and Lorge (1944) as occurring at a rate ofless than one
per million, but at least one per 4 million. Examples of targets and
their definitions are as follows: Anachronism-Something out of
keeping with the times in which it exists. Braise-«To steam food,
particularly meat, slowly in a closed container. Banshee-Female
spirit whose wail portends death. Hospice-House of rest for
travelers or for the terminally ill, often kept by a religious order.
The interlopers fell into four categories of 10 words each. They
were related in both sound and meaning to targets (e.g., abnor
mality for the target anachronism), related only in sound (e.g., baulk
for braise), related only in meaning (e.g., incubus for banshee),
or related in neither sound nor meaning (e.g.,fossiiize for hospice).
A complete list of definitions, interlopers, and targets is given in
the Appendix.

Words that were categorized as related in sound had the same
initial letter and phoneme, and the same number of syllables,
whereas words not related in sound had different values in each
case. Categorization of words as either related in meaning or not
related in meaning was originally made on the basis of experimenter
judgment. The reliability of this categorization was confirmed in
a subsidiary experiment, in which 41 undergraduates studying
second-year psychology at Warwick University judged on a scale
from 1 to 4 how strongly related in meaning they thought each of
the target-interloper pairs of words were. It was found that the aver
age judgment for words categorized as related in meaning (2.61,
SD = 0.46) was much higher than that for words categorized as
not related in meaning (1.32, SD = 0.32) [t(4O) = 20.79,
P < .001].

The 40 stimuli used in the present experiment were obtained by
discarding 20 of the 60 stimuli used previously by Jones and Lang
ford (1987). A stimulus was discarded if its target and interloper
matched in initial letter but not in initial phoneme, if one of the
two words seemed particularly obscure (e.g., dispam, or if the defi
nition seemed relatively imprecise (e.g., impolite-ill-mannered,
acting without consideration or tact). Stimuli were discarded in ig
norance of their associated levels of performance in the study of
Jones and Langford (1987).

All subjects were presented with the 40 stimuli in the same order.
In each case, the definition and the interloper were spoken once
immediately after the other by the experimenter, who rapped the
desk between the two utterances to signal their demarcation. For
half of the subjects each definition preceded its interloper, whereas
for the other half this order was reversed. The presentation of each
stimulus (i.e., definition and interloper) was repeated after a delay
of approximately 4 sec, so as to ensure full comprehension.

Procedure. The stimuli were presented in an order balanced over
the four categories of interloper (similar/dissimilar in sound/meaning



with respect to the target). Each successive set of four stimuli con
tained one member of each category, and the average serial posi
tion for each category was the same. Furthermore, there were never
more than two stimuli in succession sharing a common attribute
(e.g., similarity in sound between interloper and target), and the
initial letter of a target was never repeated in adjacent stimuli.

The instructions for the experiment described to the subjects what
a TOT state is and explained that it might occur following the pro
vision of a word's definition. The subjects were also told that they
would receive interlopers that were not themselves targets but that
might be related to the targets; however, the subjects were not told
how the interlopers might be related to the targets. Before each
stimulus was presented, the experimenter announced its serial po
sition (I to 40). Each subject had a response form with sections
numbered from I to 40. Following the presentation of each stimu
lus, there was a response period of approximately 30 sec before
the next trial commenced. If a TOT state occurred during this time,
the subject was instructed to enter a best estimate of the target's
attributes in each of two parts of the relevant section. headed "Ini
tial letter" and "Number of syllables."

Results
Altogether, 457 TOT states were recorded. The initial

letter of the target word was estimated correctly in 41.6%
of the cases (190 out of 457), and the number of sylla
bles in 33.9% of the cases (155 out of 457).

Table I shows the total number of TOT states occur
ring for each experimental condition. Analysis of vari
ance was carried out on the data for each subject and
stimulus. When both subjects and stimuli were treated as
random effects (the procedure argued for by Clark, 1973),
it was found that there were two significant (p < .05)
effects. More TOT cases occurred when the interloper
was related in sound to the target (62.1 %) than when it
was not (37.9%) [min F'(I,50) = 5.74], and more TOT
cases occurred when the interloper was a suffix (59.1 %)
than when it was a prefix (40.9%) [min F'(l,146) =
3.95]. There was no significant effect of whether or not
the interloper was related in meaning to the target, and
no significant interaction. Identical patterns of significance
were found if either subjects or stimuli were treated
separately as random effects, again with no significant ef
fects of relatedness in meaning or of any interaction. Thus,
if only subjects were treated as random effects, there were
again only the same two significant effects, those of
related/not related in sound [F(l, 114) = 36.64] and of
prefix/suffix [F(I ,114) = 4.76]. Similarly, if only items
were treated as random effects, there were once again only
the same two significant effects of related/not related in

Table 1
Frequency of Tlp-ef-the-Tongue States for

Eacb Experimental Condition

Interloper Interloper-Target Relation

Position S,M S,NM NS,M NS,NM

Prefix 65 64 30 28
Suffix 73 82 57 58

~ote-S = related in sound. M = relatedin meaning. NS = not related
m sound. NM = not related in meaning.
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sound [F(l,36) = 6.80) and of prefix/suffix [F(l,36) =
23.37].

Discussion
The rate of occurrence of TOT states was a little lower

in the present experiment (9.8 % of all trials; 457 out of
4,640) than in that of R. Brown and McNeill (13.1 % of
~l tri~s; 360 out of 2,744), possibly owing to subject and
item differences between the studies. For example, tar
gets in the present experiment possessed more syllables
(mean = 3.2) than those in R. Brown and McNeill's ex
periment (mean = 2.4).

The lengths of the target words in the present experi
ment may well have been partly responsible for the rela
tively low level (33.9%) of correct estimation of the tar
get words' numbers of syllables. How does this level
compare with the performance that could be achieved sim
ply by guessing? One guessing strategy would be to
respond always with the modal number of syllables per
word of the word sample (if this mode can be correctly
inferred). Since there were I, 10, 14, 9, and 6 targets
of lengths 1, 2, 3, 4, and 5 syllables, respectively, this
strategy would yield an expected guessing level (as a result
of always responding "three")of35% (i.e., 14/40), nu
merically higher than the observed level of performance.
An alternative to a modal guessing strategy would be a
probability-matching strategy, in which responses are dis
tributed so as to mirror the stochastic distribution of syl
lable lengths within the word sample (again, assuming that
the latter distribution can be correctly inferred). This
strategy would yield a somewhat lower guessing level for
correct estimation of E(n/40)2, or 25.9%. It is thus ap
parent that the present experiment provides rather little
evidence that the presence of a TOT state leads to cor
rect estimation, beyond the chance level, of a target's
number of syllables.

In their experiment, R. Brown and McNeill (1966) did
not report the accuracy of estimation overall, but instead
excluded cases in which subjects subsequently were un
able to definitely indicate that their TOT states had been
directed toward known target words. For their remain
ing 64.7% of "positive" cases (233 out of 360), the level
of correct estimation of number of syllables was 56.7%
(132 out of 233) overall, but was only 23.3% (7 out of
30) for targets of more than 3 syllables. It may also be
noted that the modal guessing strategy (in this case, again
always guessing "three") would have been successful
overall on 42.5% of occasions (99 out of 233; the ratio
refers here not directly to R. Brown and McNeill's in
tended 49 target words, but rather to the ratio for all 233
positive TOT states, with the number of syllables of any
subject-supplied targets substituted where appropriate).
Similarly, the probability-matching strategy would have
been successful on 33.7% of occasions (17,87,99,25,
and 5 targets of 1,2, 3,4, and 5 syllables, respectively).
Thus, even with R. Brown and McNeill's generally
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shorter words, the level of correct estimation of syllable
length when in a TOT state occurred at only a moderate
increment above possible chance levels.

Accuracy of identification of a word's initial letter when
in a TOT state in the present experiment was, in contrast
to estimation of number of syllables, well above chance
levels at 41.6%. Even the modal guessing strategy (in this
case, always guessing "b" as the initial letter) would have
achieved an expected level of correct estimation of only
IS %(6 out of 40). Similarly, R. Brown and McNeill ob
served a level of correct identification of initial letters in
their positive TOT cases that was much above chance
levels at 50.2% (the figure of 57% is given on p. 329 of
R. Brown & McNeill, 1966, but this is contradicted by
the data reported on p. 332 and perhaps resulted from con
fusion with the figure for number of syllables).

An important finding in the present experiment was the
observation that interlopers induced more TOT states
when presented as suffixes to definitions than when
presented as prefixes to them. The fact that presentation
of the interloper at the time of recall led to more TOT
states than did presentation at an earlier stage reinforces
the conclusion that the effect of the interloper upon recall
is to hinder it, as proposed by Woodworth, rather than
to help it, as proposed by R. Brown and McNeill. At this
point, however, we may consider also a possible objec
tion to the use of the prefix/suffix manipulation. The ob
jection would be that the difference in time between pre
fix and suffix is not sufficiently large for forgetting of
the interloper to be significantlygreater in the former con
dition, and indeed that the practice of presenting each
stimulus twice would have tended to neutralize this con
trast further. It is argued here, however, that this objec
tion may be discounted for two reasons. The first is that
forgetting of the interloper seems in fact unlikely to be
the relevant factor in comparing the two stimulus condi
tions. Rather, the level of activation of the interloper's
representation seems the more salient parameter, and also
one whose magnitude may indeed change considerably
over the short term. The second reason for discounting
the objection is empirical rather than theoretical. The
a priori argument that there is no reason to expect a differ
ence between prefix and suffix conditions was rebutted
here by the fact that such a difference nevertheless was
observed in practice.

Further implications of this study are discussed in the
following section.

GENERAL DISCUSSION

The present experiment was carried out to provide evi
dence that would help to discriminate between two differ
ent theories of the role played by the near-miss words fre
quently generated by people undergoing TOT episodes.
Woodworth (1929) hypothesized that these interlopers are
instrumental in the causation of the TOT state, whereas
R. Brown and McNeill (1966) hypothesized that they are
instrumental in its erasure. The results of the experiment

provided clear support for the Woodworth hypothesis.
First, they confirm that the provision of an interloper simi
lar in sound to the target word leads to the observation
of more rather than fewer TOT states, and show that this
finding may be generalized over both subjects and words.
Second, the results demonstrate that an increase in the
number of TOT states occurs when the interlopers are
presented at the actual time of retrieval (rather than
earlier), again suggesting that the effect of these inter
lopers is to disrupt retrieval and hence encourage the for
mation of TOT states. The latter effect did not interact
statistically with the effect of similarity in sound between
interloper and target. This result implies, therefore, that
even the occurrence of an interloper that is not similar
in sound to the target may exert some effect on retrieval,
albeit an effect that is less powerful than that of an inter
loper that is similar in sound to the target.

Although the evidence reported here indicates that in
terlopers similar in sound to target words act to increase
the incidence of TOT states as hypothesized by Wood
worth, rather than to decrease it as hypothesized by
R. Brown and McNeill, it should be noted that consider
ation may also be given to another possibility. It could
be that interlopers do, in fact, exert an effect of the sec
ond kind, but that this effect is small relative to the effect
of the first kind in the opposite direction. Perhaps the most
direct way of examining this possibility would be to
modify the present procedure as follows: First, defini
tions are presented without explicit interlopers, as in
R. Brown and McNeill's original study. Second, when
a TOT state does occur, an interloper similar in sound
to the target is (or is not) presented and its effect observed.
In this situation, the causative role of the interloper in TOT
production is rendered redundant, and thus any further,
smaller role that the interloper might play in TOT erasure
should be directly observable.

Let us consider further the successful termination of
TOT states. Since R. Brown and McNeill (1966) offered
the putatively facilitative effect of near-miss words on
retrieval as an explanation of why the TOT state is often
abbreviated by successful recall, it is appropriate to con
sider alternative explanations of this variability in the out
come of retrieval. One approach, of course, would be sim
ply to credit recall with possessing an inherently random
element, so that the outcomes of successive retrieval at
tempts fail to be perfectly correlated (e.g., as in the
schema model examined by Jones, 1984). The Wood
worth hypothesis suggests an additional alternative,
however. If the TOT experience occurs when the retrieval
of a target word is stymied by the generation (or ex
perimental presentation) of some other word, then the ab
sence of this interloper (and decay in the activation of its
mental representative) should leave retrieval of the tar
get word able to progress unimpeded. In particular, focus
ing on different aspects of the initial retrieval informa
tion might lead to the previous interloper's no longer
receiving fresh activation, allowing recall of the target
word to proceed to completion without further hindrance.



The facilitative hypothesis of interloper function proposed
by R. Brown and McNeill (1966) appears, therefore, not
only to lack empirical support, but also to have no ex
planatory advantage over the earlier hypothesis of
Woodworth.

Implications for Theories of Lexical Retrieval
Jones and Langford (1987) hypothesized that, in con

sidering the TOT state, two successive stages of retrieval
need to be distinguished. In the first, partial retrieval yields
a word sketch that represents only the most important
phonological features of a word, such as its initial pho
neme and its number of syllables. In the second, these
features themselves are used in retrieval of the word's
complete specification. The sketch's features may match
not only the target word, but also another similar-sounding
word (such as a phonological interloper in the present
study or a similar-sounding word in the everyday environ
ment), which can therefore act as a decoy to deflect
retrieval away from the intended target.

Can the consideration of other, related work cast fur
ther light on the retrieval mechanisms responsible for the
phonological blocking effect? This question may be ap
proached from at least two different directions, the first
being that of work on memory retrieval and the second
that of work on speech production.

Memory retrieval. From the perspective of work on
memory retrieval, the present observations may be related
to a number of other phenomena. For example, the gener
ation effect (Slamecka & Graf, 1978) refers to the find
ing that words are recalled better if previously generated
actively in response to a cue (e.g., "What word is a syn
onym of rapidand starts withf?") rather than simply read
passively (in this case, fast). Slamecka and Fevreiski
(1983) found that this advantage survived even if the at
tempt to generate the word's name was unsuccessful. They
attributed this facilitation in the presence of overall failure
to the successful occurrence of an initial process of gener
ation of semantic attributes, even though these themselves
subsequently failed to access the desired phonemic infor
mation. Recent work has shown, however, that the gener
ation advantage appears to occur only when generation
and reading take place in the same list, and not when they
take place in two separate lists (Begg & Snider, 1987;
Slamecka & Katsaiti, 1987). This finding suggests that
the occurrence of a generation effect within a mixed-item
list is merely the consequence of limited attentional
resources being directed away from read items and toward
generated items.

More directly relevant to the present observations are
a number of other instances in which completion of the
retrieval process is blocked by other material (for a
review, see Roediger & Neely, 1982). Two phenomena
that appear especially relevant are those of part-list cu
ing inhibition and of semantic priming inhibition. In the
former, the provision of part of a target set of items is
found to lead to impaired recall of the remainder of the
items (J. Brown, 1968; Slamecka, 1968). Principled ex-
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planation of this phenomenon has proved to be quite
difficult to achieve (see Roediger & Neely, 1982), but
one account may be given within the terms of the search
of associative memory (SAM) model of Raaijmakers and
Shiffrin (1981). According to SAM, in the absence of part
list cues, those items with the strongest context-to-item
links are the ones that are retrieved initially, and go on
to be relatively successful at instigating further recall be
cause they possess also the strongest item-to-item links.
In the presence of part-list cues, on the other hand, selec
tion with respect to link strength does not occur and the
retrieval process overall is weakened. Furthermore, be
cause search in retrieval is hypothesized to be clustered,
part-list cuing is also prejudicial because it ensures that
one member of a retrieved cluster (the cue itself) is not
an admissible target item.

At first sight, the semantic priming inhibition paradigm
perhaps appears particularly closely related to the present
investigation. In this paradigm (A. S. Brown, 1979), pe0
ple are shown a word as prime, followed by a definition.
They have to decide whether or not the definition refers
to the prime word and, in the case that it does not, to at
tempt to generate the actual word to which the definition
does refer. As an example, the correct prime gobble was
followed by the definition' 'To swallow up or eat greed
ily." What A. S. Brown found was that, relative to a
prime (in this case, feud) that was unrelated to the target
word, the speed and accuracy of generation of the target
were improved for a prime (in this case, goggle) related
in sound to the target but were impaired for a prime (in
this case, cram) related in meaning. This dissociation be
tween phonological and semantic effects bears some
similarity to that observed in the present study, but is
reversed in polarity. In Brown's study a phonological
prime promoted successful recall, whereas in the present
study a phonological interloper promoted instances of un
successful recall, in the shape of occurrences of the TOT
state. Furthermore, the implications of Brown's findings
are heavily constrained by the results of a recent study
by Roediger, Neely, and Blaxton (1983). Roedigeret al.
found that the semantic inhibition effect disappears if all
correct primes are removed from the experimental proce
dure, and concluded therefore that the effect is not the
product of some fundamental pattern of lexical activation
and inhibition in priming. Instead, the semantic inhibi
tion effect appears to be simply the consequence of the
relatively high level of difficulty involved in making the
earlier decision as to whether or not a semantic prime is
itself a correct target, in an experiment in which this is
a procedural possibility. In the study reported here, on
the other hand, no interloper could ever be a correct tar
get, so this kind of factor could not have been operative.

Speech production. From the perspective of speech
production, the TOT state may be considered as one of
a number of different types of speech error. As summa
rized by Dell (1986, p. 312), speech errors as a general
category tend to share the TOT characteristic of preferen
tially involving the initial sound of a word. Indeed, as
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summarized by R. Brown and McNeill (1966, p. 336),
similar phenomenaare widespreadin other forms of ver
bal activity, such as readingand spelling. Unfortunately,
however, the spreading-activation model for speech er
rors proposed by Dell possesses(as he himself noted) no
inherent reason for expecting preferential involvement of
initial sounds. How might the model interpret the phono
logical blocking observed in the present experiment? It
distinguishes separate but highly interactive semantic,
syntactic, morphological, and phonological levels of
representation of an intended utterance, and asserts that

The closeness in the connection between similar items acts
as a pathway for the activation of similar items to affect
one another. An activated correct item will have similar
competitors because of spreading, and if there are other
factors that contribute to the activationof one of these com
petitors, the competitor's activation level may exceed that
of the correct item leading to a slip. (Dell, 1986, p. 293)

The model thus appears to predict that semantic as well
as phonological interlopers may induce TOT states, but
presumably could attribute the empirical preponderance
of the latter to competition in the TOT case being most
intense at the phonological level.

A similar interpretationcan be provided by interactive
models of speech production, which propose that inhibi
tion occurs among related nodes within the same level of
representation, whereas facilitation occurs among related
nodes within different levels (e.g., Harley, 1984; Stern
berger, 1985; see also McClelland& Rumelhart, 1981).
Because the TOT state is characterized by difficulty in
retrieving a target word's phonologicalrepresentation, it
is expected therefore to be especially likely to occur as
a resultof inhibition emanating from other phonologically
related sources.
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APPENDIX
DefmitiODS, Interlopers, and Targets for the Four Types of Interloper

Definition Interloper Target

Bemuse
Bilateral
Defaulter

Bemock
Binomial
Disclaimer

Phonologically and Semantically Related Interlopers
Something out of keeping with the times Abnormality Anachronism

in which it exists.
To stupefy, bewilder, or confuse.
Of, on, or with two sides.
Someone who fails to act, to pay, or to

appear for judgment in court.
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APPENDIX (Continued)
Target

Flippancy

Herbacious

Iniquitous

Literate

Gosling
Haemorrhage

Fervency

Hibiscus

Injudicious

Loquacious

Gelding
Hepatic

Definition Interloper
.~---~~

State of mind in which one takes or
treats things lightly or with a
lack of respect.

A young goose.
The escape of blood from vessels,

including internal as well as
external bleeding.

Descriptive term for the type of plant of
which the stem is not woody or
persistent, and whose leaves and
roots are often used for food,
medicine, or scent.

Term used to describe a decision or
person which is wicked or
grossly unfair.

Able to read and write.

Lethal

Closure

Dissociation

Disencumber

Diminuendo

Abstemious

Alchemy
Bibliophile
Braise

Determinist

Lacrosse

Idiomatic

Hypochondriac

Cassock

Hemispherical

Axial
Buffoonery
Baulk

Informality

Phonologically Related Interlopers

Sparing, moderate, not self-indulgent, Albuminous
especially in food and drink.

Medieval forerunner of chemistry.
Lover of books.
To steam food, particularly meat,

slowly in a closed container.
Long close garment worn particularly

by clergy and choristers, often
under a surplice.

Adherent to the view that human action
is not free but directed by
external forces acting on the will.

A musical term for a passage performed
with gradual decrease in loudness.

A person unnecessarily anxious about
their health.

Referring to a phrase or way of
expression natural or peculiar
to a particular language.

Game like hockey but with ball caught by.
carried, and thrown from a net on
a stick.

Sleuth

Carafe

Teeny

Acrimonious

Agnostic

Lilliputian

Malevolence

Decanter

Eavesdropper

Banal
Banshee
Carcass

Taciturn
Vacuous

Uninspired
Incubus
Disinter

Awestruck
Abnegation

Semantically Related Interlopers

Adherent of the view that whether God Evangelism
exists is unknown.

Obvious or trite.
Female spirit whose wail portends death.
The complete remains of a dead animal,

especially at a butcher's.
Stoppered glass vessel in which spirits

are brought to the table.
Someone who listens to other people's

conversations.
Very small in size, as in Gulliver's

Travels.
The desire to do evil, or for others to

have ill fortune.
Saying little, reserved, uncommunicative.
Hollow or, as regards people,

unintelligent, expressionless.
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APPENDIX (Continued)
Definition Interloper

Unrelated Interlopers

Target

Like a beautiful, angelic child. Opinionated Cherubic
The study of the developing foetus before Wholehearted Embryology

birth.
House of rest for travelers or for the Fossilize Hospice

terminally ill, often kept by a
religious order.

To keep eggs warm until hatching. Simulation Incubate
Puzzle in which one tries to piece Tyrannize Jigsaw

together a broken picture.
Term describing an issue that is open to Scalpel Negotiable

discussion or modification.
Relating to the great seas of the world. Naturalism Oceanic
Feeding on both plants and flesh. Unavailable Omniverous
To make calm or serene or to reduce Stepson Tranquillize

agitation, especially by use of a drug.
Common term for injury to the neck Cinnabar Whiplash

caused by a sudden jerk of the
head, for example in vehicle collision.

(Manuscript received March 30, 1987;
revision accepted for publication April 7, 1988.)


