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Self-repair in LI and L2 production:
an overview

INTRODUCTION

In psycholinguistics, speech errors (slips of the tongue) have long been
considered unique forms of evidence for the nature of language production
processes (Fromkin, 1973, 1980; Garrett, 1975; Cutler, 1982). This study will
focus on language production data that are closely related to speech errors,
namely repairs. The discussion will be restricted to self-initiated repairs (as
opposed to other-initiated repairs), i.e. repairs made by speakers on their own
initiative, without intervention from their interlocutors).
The purpose of this first chapter is to review the findings of the self-repair
studies carried out so far. The overview includes both LI and L2 self-repair
studies (see sections 1.1 and 1.2, respectively), which have been divided into
studies of adult and child self-repair.
LI self-repair research has been mainly empirical and has tended to
concentrate on the implications of self-repair data for theories and models of
speech production. The most important issues in adult self-repair research have
been, on the one hand, the place of the monitor in the speech production
process (Levelt, 1983, 1989; Blackmer & Mitton, 1991; Postma & Kolk,
1992); and on the other hand, self-repair behaviour, in particular the distribution of self-repairs (Levelt, 1983, 1989; Brédart, 1991), and the rules
governing the interruption of errors and the well-formedness of self-repairs
(Nooteboom, 1980; Levelt, 1983, 1989; Berg, 1986; Van Wijk & Kempen,
1987; Brédart, 1991; Blackmer & Mitton, 1991). Child self-repair research has
concentrated more on the differences between adult and child self-repair
(Wijnen, 1990), the function of self-repair with respect to language
development and the relation-ship between age and self-repair behaviour (Clark
& Andersen, 1979; Evans, 1985; Wijnen, 1990).
In comparison with LI self-repair studies, L2 studies are very few in
number. Those that are available are hardly theory-driven, and most of them
show little depth. Adult L2 self-repair research has investigated the differences
between LI and L2 self-repair (Hieke, 1981; Wiese, 1982, 1984); and individual variation (Seliger, 1980; Dietrich, 1982; Lennon, 1990, 1994). Child
L2 self-repair research has also compared repair behaviour in LI and L2
(Fathman, 1980) and, like LI-research, has investigated the relationship
between age, language development and self-repair (Verhoeven, 1989). For a
bird's-eye view of the research to be discussed, a research summary has been
added (see Appendix 1), which presents the most important findings per study.
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1.1 LI self-repair research
This section will deal with studies of self-repair in adult and child LI production. The paragraph on adult speech will focus on speech production models
and the rules governing self-repair behaviour. The section on child speech will
compare child and adult self-repair and will go into the function of self-repair
for child language development.
1.1.1 Adult speech
It is impossible to talk about self-repair without touching on the monitor. The
monitor can be defined as the speaker's own inspection device which enables
him to check the utterance he is about to produce, is producing, or has already
produced. According to Levelt (1983) the monitor has two functions: 1.
comparing the parsed aspects of inner and outer speech with the intended
message as well as with standards of production; 2. giving instructions for
adjustment. While most researchers agree on this description of the monitor's
functions, they hold very different views with respect to the place of the
monitor in the speech production process. The following paragraph will be
devoted to LI self-repair research and its relevance for the place of the
monitor in various models of speech production.
The place of the monitor. A central issue in all studies of adult self-repair
concerns the discussion about the place of the monitor in speech production
models. Different views are reflected in three speech production theories,
namely Laver's (1973, 1980), Levelt's (1983, 1989), and MacKay's (1987).
Laver's speech production model is based on findings from speech error
research. His model distinguishes four chief decision-making functions:
'ideation'; 'linguistic programming'; 'motor programming'; and 'monitoring'.
These functions are linked to different stages in the speech production process.
Laver's model includes both pre-articulatory and post-articulatory monitoring.
Pre-articulatory monitoring is performed by several internal monitors which
function at various stages of the speech production process. This 'distributed
editing' enables speakers to restart their speech at the stage at which the error
occurred. The internal monitors are followed by a sensory register monitor
which scans overt speech for errors and which checks the utterance against the
original ideation.
Levelt rejects Laver's model for two reasons. Firstly, there is the
problem of distributed editing. For a monitor to check the output of a speech
production component, it must incorporate the same kind of knowledge as that
component. This means that there is a reduplication of knowledge (the component's and the monitor's) which makes the model inefficient. A second
problem is that Laver's production theory of monitoring cannot account for
delayed error detection, since, in this model, errors will be detected and
immediately intercepted at the stage at which they occurred.
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Unlike Laver, Levelt assumes a perceptual theory of speech monitoring.
In his opinion, speakers have no access to the speech production components,
but only to the speech output (inner or overt speech), which can be parsed as
in normal language understanding. Such a perceptual model would be far more
economical, because the monitoring process is performed by the speech
comprehension system. In other words, 'the speaker is his own listener'
(Levelt, 1989, p. 13).
To find evidence for his theory, Levelt analyzed 959 spontaneous selfrepairs by adult speakers of Dutch (1983). These repairs were elicited by
means of a pattern-description task in which subjects had to describe a partem
of coloured dots connected by several horizontal and vertical lines. The
subjects were asked to describe the patterns in such a way that listeners could
draw the pattern from the recorded description. On the basis of these data
Levelt set up a classification of repairs with covert and overt repairs as main
categories. In the case of covert repairs the repair is made in inner speech prior
to articulation. In overt repairs the repair is made after the erroneous or
inappropriate utterance has been pronounced. Overt repairs were described as
consisting of three distinguishable parts (see figure below): the original
utterance which contains the item to be corrected (the so-called reparandum),
an editing phase immediately following the moment of interruption (cut-off
point), and the repair proper which contains the corrected item, the so-called
reparatum.
Figure 1: Structure of an overt repair
cut-off point
original utterance

editing phase

go from left to \ | / uh

reparandum

editing term

repair
from pink to blue

reparatum

(Levelt, 1983, p.45)
Levelt found that the detection of trouble was often much delayed with respect
to the reparandum. Such evidence of delayed error detection clearly argues
against a 'distributed editing' theory, such as Laver's. In addition, Levelt's
data showed that speakers adhered to rules of well-formedness when making a
repair. This indicated that speakers were not only concerned with the reparan-
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dum itself but also with the structural relations between the repair and the
original utterance.
On the basis of his findings Levelt developed a perceptual loop theory
of self-monitoring, which distinguishes two separate loops: an inner loop for
the monitoring of internal speech and an external loop for the perception and
monitoring of self-produced overt speech. These loops are part of a model of
speech production consisting of a conceptualizer (Laver's ideation), a formulator (Laver's linguistic programming), and an articulator (Laver's motor
programming). Evidence for the existence of an inner loop was provided by
the experiments by Motley, Camden & Baars (1982), who found prearticulatory editing with socially less appropriate speech errors (so when faced
with the sequence 'tool kits' speakers would produce 'cool kits' or 'tool tits'
rather than the more predictable error 'cool tits'). Subjects could intercept
these errors and correct them before articulation. The existence of pre-articulatory editing was confirmed by the relatively large number of covert repairs in
Levelt's 1983 study. Evidence for an additional, external loop, dependent on
the auditory signal, was produced by Lackner & Tuller (1979). They found
qualitative differences in self-monitoring of speech errors under conditions of
auditory feedback (post-articulatory monitoring) versus noise masking (prearticulatory monitoring). Errors that have a substantial acoustic effect, such as
voicing errors, were far better perceived via overt speech, i.e. via the external
loop, man via inner speech under the masked condition.
Further support for Levelt's perceptual loop theory was provided by
Postma & Kolk (1992). They asked subjects to recite stimulus sentences (four
normal sentences and four tongue twisters) with and without auditory feedback.
Like Lackner & Tuller, Postma & Kolk found self-repairs under noise masking. Moreover, they found a considerable number of immediate error repairs,
which suggests that the errors must have been detected before articulation. Had
they been detected by means of post-articulatory monitoring, there should have
been some delay (i.e. some intervening phonemes) between error onset and the
start of the self-repair, as it takes some time for the speech sound to reach the
auditory system.
So far, the discussion has focused on the monitoring systems in Laver's
and Levelt's models without touching on an important aspect of the monitoring
process: the speed with which utterances are interrupted and repaired. If we
compare the two models again, Levelt's model can account for faster detection
and repair times than Laver's because it allows for parallel processing and prearticulatory detection of overt errors. Laver's model has no parallel processing
and overt error detection and planning of overt repairs can only start after
articulation. Laver estimates the detection time for overt errors to be (at least)
180ms.
According to Levelt, the recognition of one's own internal speech takes
ISO to 200ms. He furthermore estimates the time between the delivery of the
phonetic plan and the actual articulation at about 200 to 250ms. This means
that, in his model, 100ms at the most are available pre-articulatorily to check,
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interrupt, and repair the programmed utterance. In the case of overt repairs,
Levelt assumes a standard latency of 200ms between detection and cut-off
point. During these 200ms, Levelt's inner speech monitor can already start
editing, so that the cut-off-to-repair time is minimized.
Blackmer & Mitten (1991) studied the time aspect in monitoring by
analyzing the timing of self-repairs in spontaneous speech and its implications
for Laver's and Levelt's models. One of their objectives was to find out which
of these models could best account for the detection times for overt errors.
Blackmer & Mitten's data consisted of 152S repairs which were taken
from real-life conversations between callers and the host of a radio talk show.
They measured the time intervals between 'error-to-cut-огГ, 'cut-off-to-repair,'
and 'error-to-repair', and came across еггог-to-cut-off times of less than 150ms
and error-to-repair times below 200ms. These times clearly rule out Laver's
sensory register monitor. In his model detection takes at least 180ms and
replanning can only start after cut-off. Levelt's model does allow for fast errorto-repair times. A prerequisite is that the 200ms latency between detection and
cut-off is optimally used; in this short period of time the error has to be
detected and the repair must be planned. An optimal use of the latency period
together with a buffer can also explain the very short cut-off-to-repair times in
which the repair was ready for articulation at the time of the cut-off. Note that
this implies that people can plan repairs while talking.
Both Laver's and Levelt's models are examples of modular editor
models. These models consist of components which operate independently and
do not allow feedback. Researchers such as Dell (1986) and MacKay (1987)
argue that these kinds of models cannot account for certain speech errors,
especially those which are conditioned by meaning as well as sound. They
have developed so-called connectionist models which are made up of networks
of connected nodes at various linguistic levels. The relations between the nodes
allow activation to spread from one node to the other. There are top-down as
well as bottom-up connections. This two-way interaction distinguishes network
models from editor models, which allow for top-down connections only. An
additional difference is that connectionist models do not include a separate
monitor; the monitor function is performed by the network as a whole. In the
following paragraph the monitor function in MacKay's connectionist model
(1987) will be briefly discussed.
The principle of MacKay's model is that speech comprehension and
production make use of common mechanisms. In the case of a speech error, a
wrong node has become activated. As production and perception make use of
the same mental nodes, activating a wrong node can cause immediate percep
tion of an error through internal feedback. This process makes it possible to
correct errors pre-articulatorily. Apart from internal feedback there is also
external feedback (post-articulatory). This latter type of feedback is slower and
results from sensory analysis of the utterance.
The advocates of editor models point out two problems with respect to
the monitor function in network models. Both problems have to do with the
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assumption that the error detection process is automatic, as MacKay argues.
Firstly, it is hard to see how network models could account for the occurrence
of delayed error detection. Secondly, these models cannot explain that errors
can pass uncorrected.
In connection with the first problem, Berg (1986, p. 9) has said that
delayed cut-off does not necessarily imply delayed detection. In a network
model perception of an error may take place before the error has been pro
nounced. However, for the utterance to be cut off, a decision to cut off must
be made and effectuated. This takes time. The second problem can also be
argued away. MacKay says that error detection is necessary but not sufficient
for error correction. 'Because listeners often fail to detect errors (e.g. MarslenWilson & Tyler, 1980), speakers can adopt a fairly liberal criterion in deciding
whether or not to correct their own errors.' (MacKay, 1987, p. 169). This
implies that while error detection may be automatic, error correction is not.
As we have seen in the above paragraph, speakers can decide to repair errors
or to let them pass uncorrected. To get a better understanding of speech
production in general and self-repair behaviour in particular, it is important to
find out what makes speakers behave the way they do. Is their self-repair
behaviour unpredictable and random, or do they follow certain patterns and
rules? In the next paragraph various aspects of self-repair behaviour will pass
in review.
The distribution of self-repairs. Self-repairs can be divided into several
categories. The most detailed categorization is that by Levelt (1983). Levelt
distinguished between overt and covert repairs. The category of overt repairs,
which constituted 75% of the repairs in his study, was further divided into:
D (different)-repairs, speakers prefer a different (order of) message(s);
A (appropriateness)-repairs, speakers think that their utterances need to be
specified; and E (error)-repairs, speakers have signalled a true error. There
are three types of Ε-repairs: lexical error repairs (EL-repairs), when speakers
have selected a wrong word; syntactic error repairs (ES-repairs), when speakers
have started a syntactic construction which leads into a deadlock; and phonetic
error repairs (EF-repairs), when speakers have made a sound error. Repairs that
could not be classified in terms of D-, A· or Ε-repairs, were called 'restrepairs'. The classification of Levelt's repairs showed that E-repairs (42% of
all the repairs in the study), and especially lexical error repairs (38%), were
more frequent than A- (30%), and far more frequent than D- (1%) and Rrepairs (2%).
Brédart (1991) used Levelt's 1983 classification in an analysis of 122S
spontaneous self-repairs, which he collected while watching television programmes or when listening to live conversations. He compared his frequencies
of the various types of repairs with those reported by Levelt and found a
similar proportion of D- and R-repairs, but fewer A-repairs (7% versus 30%),
more E-repairs (48% versus 42%), and many more covert repairs (41% versus
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25%). There are three possible explanations for these differences. In the first
place, the two sets of data were collected in different ways. Levelt used a
simple, structured task: the vocabulary was limited to colour names and spatial
directions, and there was no listener feedback. Conversely, Brédart's data
consisted of everyday conversations, which makes his data much more authentic but also more complex. Secondly, Levelt recorded his data whereas Brédart
did not. And thirdly, Levelt's subjects were explicitly told that their
descriptions should be as clear as possible. This, together with the absence of
feedback, could have been the reason for the high proportion of Α-repairs in
Levelt's data. It may have induced his subjects to overcorrect possibly
ambiguous utterances. According to Brédart, the differences in E-repairs,
especially in the case of ES-repairs (8% versus 2%), could be explained by
features of his subjects' LI: Brédart's respondents were native speakers of
French and the agreement of gender and number plays a more important role
in French than it does in Dutch.
Levelt's and Brédart's repair distributions have several implications for
self-repair behaviour. If we look at their distributions of overt repairs, we
notice a recurrent pattern: Ε-repairs are mostfrequent,followed by A-, and Drepairs. This is not all that surprising as speakers probably feel a greater need
to repair true errors than merely inappropriate utterances. Errors, and particu
larly lexical ones, disrupt the utterance and hinder communication. Still,
research shows that a considerable number of (lexical) speech errors are left
unrepaired. Levelt (1983) found this to be the case for 54% of the colour
naming errors in his data base. Cutler (1983) analyzed a large corpus of speech
errors and observed that approximately 50% of the lexical stress errors were
not repaired. This need not imply that these errors were not detected by
speakers. They may simply have decided that it was not necessary to correct
them.
A repair distribution may not tell the whole story, but it certainly
reflects a speaker's 'monitor bias', or his 'selective attention', as Levelt calls it
(1989, p. 463). This means that certain errors are given more attention than
others, which can lead to more self-repairs for those errors. The speaker's
monitor bias can be influenced by various factors. In the first place, by the
context or setting in which speakers find themselves. For example, as we have
seen in the discussion of Levelt's and Brédart's studies, the task used can urge
speakers to focus on a certain type of repair. Secondly, individual characteristics of speakers (e.g. age, anxiety) may play a role. The paragraphs on child
and L2 speakers will go into the influence of selective attention and speaker
(or learner) variables on self-repair behaviour.
The Main Interruption Rule. Speakers can interrupt their utterances just
before the trouble word (i.e. pre-articulatorily), within the trouble word or after
the trouble word. In the last case the cut-off can occur immediately after the
trouble word or with a delay of one or more syllables or words. The position
of the cut-off is of importance to self-repair research and speech production
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research in general. If speakers respect certain units, for example words, when
cutting off an utterance, these units could be considered units of processing in
speech production. Nooteboom (1980) was the first to investigate cut-offs in
speech production. He wanted to find out whether the point at which speakers
cut off the utterance to start a repair is determined by latency in detection only,
or by a desire to finish a preprogrammed unit (e.g. a word). His investigation
was limited to the phonological and lexical speech error repairs from the
Meringer corpus, which contains over 8000 speech errors (Meringer & Mayer,
1896; Meringer, 1908). Nooteboom chose Meringer's corpus for its extensiveness, its accuracy, and for the fact that Meringer included the speakers' repairs,
if present. In all, Nooteboom analyzed 648 errors. Of these 281 were lexical
errors, while the remaining 367 were phonological errors. Morphological errors
were categorized as lexical errors.
Nooteboom's first finding was that cut-offs were predominantly (70%)
situated at the very first word boundary after the error. This was the case for
phonological as well as lexical errors. On the basis of this result Nooteboom
assumed an urge on the part of speakers to stop immediately and repair the
error. In addition, he found that in less than 3% of all repairs a new start was
made in the middle of a word, which could be either the reparandum or a word
following it. From this Nooteboom concluded that there must be a second urge
as a result of which speakers tend to complete the linguistic unit under
execution. With less than 3% of within-word cut-offs, Nooteboom's data
indicated that the second urge nearly always overrides the first.
In view of Nooteboom's findings Levelt formulated his Main Interrup
tion Rule (MIR). He hypothesized that speakers 'stop the flow of speech
immediately upon detecting trouble' (Levelt, 1989, p. 478). He performed an
analysis of cut-off points to test his hypothesis. He distinguished three types of
boundaries at which speakers could interrupt the utterance: phrase, word and
syllable boundaries. He looked at immediate cut-offs, where speakers interrupt
within or right after the trouble word, and delayed cut-offs, in which speakers
stop within or after a 'neutral' (= correct) word.
With respect to phrase boundaries, Levelt (1983) found that 74% of the
immediate cut-offs and 66% of the delayed cut-offs occurred at phrase bound
aries. This suggests there is no strong urge to postpone the cut-off until the
completion of the current phrase, for in that case the percentage of delayed
cut-offs at phrase boundaries should have been higher than that of immediate
cut-offs. Levelt noticed that there was an increased chance of error detection
though, towards the end of a phrase. An analysis of the position of incorrect
colour words showed that 15% of the colour terms in non-final position were
corrected versus 57% in final phrase position.
Word boundaries were not respected either in Levelt's self-repair data:
26% of the immediate and 13% of the delayed cut-offs occurred within-word.
This amounts to 22% of all cut-offs. He furthermore investigated what kinds of
trouble words led to immediate and delayed interruptions. For this purpose he
made a distinction between erroneous trouble words (in Ε-repairs) and correct

9
trouble words (in A-repairs). Only in the case of immediate repairs was there a
noteworthy difference: erroneous trouble words were far more often interrupted
than correct trouble words, 23% versus 7% respectively.
Yet, if only 23% of the trouble words were interrupted, 77% were
completed, which seems to be at odds with Levelt's MIR. Levelt, however,
argues that the MIR is generally correct, but that speakers tend to complete the
current correct word upon error detection. Therefore, inappropriate words,
which are in themselves correct, and of course neutral words, tend to be
completed before interruption. In all other cases, delayed interruption is
considered the result of delayed error detection.
Syllable boundaries, the third type of boundaries under investigation, did
not turn out to be important as units of interruption: 39% of the within-word
cut-offs violated syllable boundaries.
Brédart (1991) looked into Levelt's idea of delayed error detection with
erroneous words. He hypothesized that, if Levelt's idea was correct, the
interruption of an erroneous word should be related to its length: the longer an
erroneous word, the more time speakers have for error detection, and the
greater the chance of within-word interruptions. Moreover, word length would
not have any effect on inappropriate words, as they would be completed
anyway for pragmatic reasons. Brédart's data confirmed his hypotheses. He
found that the number of completed erroneous words was higher for shorter
than for longer words and that, across word length, inappropriate words were
far more often completed than erroneous words. Brédart's results support
Levelt's hypothesis that erroneous word completion results from delayed error
detection rather than from speakers' urge for linguistic integrity. Thus, they
also show that erroneous word completion (in short words) is not a real
exception to the MLR.
In contrast, Berg (1986) has argued that there is no direct relationship
between error detection and cut-off, and he rejects the MLR. In his view, cutoffs are often postponed not because the cut-off mechanism works more
thoroughly towards the ends of phrases, as both Levelt and Brédart assume, but
because speakers are looking for the most appropriate cut-off point. Berg
formulates this as follows: 'errors are usually detected at once but cut-offs are
commonly not placed until the resultant form meets (a minimum number of)
criteria of linguistic well-formedness.' (Berg, 1986, p. 210). Berg's argumentation is based on an analysis of 506 instances of within-word cut-offs which he
checked for lexical bias, i.e. whether or not the lexical material before the cutoff represented a word. His data base consisted of 1446 phonological errors, all
of which were repaired. Berg selected the errors from his own collection of
4300 German slips of the tongue, which, unfortunately, have not been recorded.
Berg found a tendency for lexicalized cut-offs: of all within-word cutoffs, 41% resulted in real words and 59% did not. To check the reality of
lexical bias in self-repair, he repeated his analysis with a list of artificial
within-word interruptions. He applied a cutting-off procedure which was based
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on the linguistic material and cut-off frequencies in his first analysis: some
words were cut-off immediately after the error, some after the first, second,
third or fourth segment (phoneme) following the error. If cut-off placement
were random, the number of lexicalized cut-offs should equal the 41% in the
first analysis. The results of the second analysis proved otherwise: only 24% of
the artificial cut-offs constituted real words, which pointed to a clear case of a
lexical bias in the within-word interruptions in Berg's data. It should be noted,
however, that Berg's analysis was restricted to phonological repairs, which
account for only 1% of the total number of repairs Levelt distinguished.
Poulisse & Van Hest (ms) replicated Berg's procedure in a study on
lexical bias in LI and L2 production. They analyzed instances of phonological
speech errors whose correction started within the error word itself. The speech
corrections were selected from two tape-recorded corpora of speech errors and
self-repairs in LI (Dutch) and L2 (English) data. Whereas Berg found a
considerable difference between expected and observed word outcomes,
Poulisse & Van Hest did not find such a difference for their LI or their L2
data. On the basis of their results Poulisse & Van Hest reject Berg's idea that
speakers manipulate the point at which they break off their messages. They
suggest that the difference between Berg's and their own results may be due to
the methods of data collection used. In contrast to Poulisse & Van Hest's
corpora, Berg's corpus was collected 'on-line', that is, each error was written
down as it was heard. Such a method could be subject to perceptual bias: the
researcher may have mistaken non-word strings for words while noting down
interrupted speech errors, which may have pushed up the observed number of
lexicalized cut-offs.
Like Berg, Blackmer & Mitton (1991) claim to have found evidence
against Levelt's MIR. They found 0ms cut-off-to-repair times, which indicate
that planning must have started before the cut-off. They argue that this implies
that error detection must have taken place long before cut-off. However, Levelt
suggests that there is a 200ms latency between the time of detection and cutoff. It is quite possible that in some cases this time span is long enough to
allow speakers to plan a repair.
Blackmer & Mitton also found a relationship between the type of error
and the rapidity of error-to-repair: true errors were repaired much faster than
merely inappropriate utterances. According to Blackmer & Mitton, this could
suggest that it takes more time to repair inappropriate utterances than incorrect
ones. However, it could also just mean that speakers find it less important to
correct inappropriate utterances immediately.
The Well-Formedness Ride. Although speakers make self-repairs on their own
initiative, they do not act from selfish motives. They want their speech to be
correct, but, first of all, they want it to be communicative. Speakers try to
accommodate their listeners and this is reflected in their self-repair behaviour.
Levelt (1983) noticed that in repairing their speech speakers follow certain
structural rules and principles in order to minimize listening problems. He
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argues that self-repair is a syntactically regular process, which can be described
in terms of a Well-formedness Rule for self-repairs. This rule entails that the
relation between the original utterance and the self-repair is like that of
coordination:
'An original utterance plus repair <OR> is well-formed if and only if
there is a string С such that the string <OCorR> is well-formed, where
С is a completion of the constituent directly dominating the last element
of О (or is to be deleted if that last element is itself a connective such
as or or and)' ( Levelt, 1989, p. 486).
(0= original utterance, R= repair proper, C= a string of zero or more
words that is to complete the original utterance)
At first sight this rule seems to be rather abstract and cryptic, but the following
example may serve to clarify it:
Figure 2: The Well-Formedness Rule
Repair
O
R
l"to therightis a green, I

I a blue node'H

Application of the Well-Formedness Rule shows that
the repair is well-formed:
O

C

R

hto the right is a greenl I node I or I a blue node' I

Levelt applied the Well-Formedness Rule to all self-repairs in his data collec
tion except those in the Rest and the Syntactic Error categories and found that
896 out of 913 repairs were well-formed. This implies that the rule is system
atically applied. The small number of violations is ascribed to attentional
lapses and high processing demands.
Van Wijk & Kempen (1987) set out to verify Levelt's Well-Formedness
Rule in an experimental study. The procedure was a picture-description task
developed to elicit repairs in syntactically controlled sentences. During the
experiment certain pictorial aspects were changed in order to induce selfrepairs. The visual scenes were arranged in such a way that the descriptions
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often included noun phrases (NP's) containing a prepositional phrase (PP) as a
postnominal modifier. Example:
1. 'the man pushes the clown with the big red nose'.
Van Wijk & Kempen analyzed 2112 repairs of PP's, 878 after immediate and 1234 after delayed cut-offs. The PP's were divided into 'complete NPretracings' indicating a retracing towards the beginning of the NP the PP is
part of, and 'PP-only retracings' where the repair is retraced to the beginning
of the PP. Van Wijk & Kempen hypothesized that, if Levelt's Well-formedness
Rule was correct, speakers should retrace to the beginning of a prepositional
phrase (PP) in the case of immediate cut-offs, and to the beginning of the noun
phrase (NP) that the PP modified, in the case of delayed cut-offs. Complete
NP-retracings after immediate cut-offs would violate the rale as too much
would be repeated, and PP-only retracings after delayed cut-offs would be
violations for the opposite reason.
On the basis of their findings, Van Wijk & Kempen suggested that there
are two mechanisms for computing the shape of self-repairs: reformulation and
lemma substitution. In the case of reformulation all or parts of the structural
elements in the original utterance are changed and speakers devise a new
syntactic structure. Example:
2. 'the man pushes, with the gla-, the man with the glasses pushes away the
sad clown'.
In the case of lemma substitution one lemma in the original utterance is
replaced without changing the original syntactic structure. Example:
3. 'the clown is pushed away by the man with the / without the glasses'.
The experimental data showed that appropriateness repairs usually took the
form of reformulations and (lexical) error repairs that of lemma substitutions.
The Well-Formedness Rule appeared to apply to reformulations only.
According to Van Wijk & Kempen, this is because the two types of repair
strategies follow different sets of rules. In reformulations the major syntactic
constituent functions as linguistic unit and syntactic rules govern the repair. In
the case of lemma substitutions, the repair follows prosodie rather than
syntactic rules, and the phonological phrase is the central unit of processing.
The operation of these prosodie rules depends on the linguistic context of the
reparandum (e.g. the grammatical category of the following word), and the
place of the cut-off (immediate or delayed).
Van Wijk & Kempen conclude that Levelt's rule is too restricted and
that his counter-evidence - 98% of the self-repairs in his corpus were wellformed - is of little value. They argue that a corpus of spontaneous self-repairs
such as Levelt's, yields too few 'potentially critical cases' (Van Wijk &
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Kempen, 1987, p. 406), i.e. instances of self-repairs which may violate the
rule. This would explain the very small number of violations Levelt found.
However, it is also plausible that Van Wijk & Kempen's experimental data
showed far more critical cases than could ever be found in a similar number of
spontaneous utterances. Therefore, as Levelt himself points out (Levelt, 1989,
p. 489), it will be necessary to check whether Van Wijk & Kempen's examples
of repairs actually occur in spontaneous speech and whether they are considered to be well-formed by native speakers of the language.
1.1.2 Child speech
Compared to adult repair research, self-repair research with children is still in a
developmental stage, which is not all that surprising. Self-repair requires
linguistic knowledge which, in the case of children, is growing but still
incomplete. Therefore, child repair research yields data which are more
difficult to interpret than repair data from adults. Yet, it is precisely this aspect
of linguistic immaturity which makes self-repair research with children so
interesting. Clark (1982) has argued that one of the main differences between
adult and child self-repair behaviour is that children are much more selective.
Adults tend to repair any kind of error, whereas children are more focused on
those errors which are part of the subsystem they are acquiring. If this is true,
child self-repair research should make it possible to relate types of self-repair
behaviour to different stages in language acquisition. This would suggest that it
may be relevant to the development of L2 acquisition theories to investigate
self-repair behaviour in the speech of L2 learners.
Child versus adult self-repair. Wijnen (1990) carried out a longitudinal study
in which he compared the repair behaviour of two Dutch boys (one boy was
followed for six months, between 2;4 and 3;0, the other for ten months,
between 3;0 and 3;10) with that of the adults in Levelt's experiment (Levelt,
1983). His corpus consisted of 1933 spontaneous speech revisions which were
collected in everyday situations. They were divided into replacements (1116),
self-repairs (393) and clarifications (424). Replacements are 'non-hesitatory
alterations of preceding utterances' (Wijnen, 1990, p. 83). They include
sequences of structurally related utterances in which certain elements have been
added, substituted or deleted. Example:
4.

doe dat nou hoogwerker?
(does that now crane?)
doe dat hoogwerker?
(does that crane?)
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Self-repairs are 'spontaneous revisions which involve an interruption of the
ongoing utterance' (cf. p. 83). Example:
5.

hij's eend is gepakt
(he's duck is caught)

The difference between replacements and self-repairs is that, in the case of
replacements the utterance is not interrupted. Finally, clarifications are revisions upon listeners' (non-specific) requests. Example:
6.

A: Ik ga je hippotizeren.
I'm going you to hippotize.
B: Wat?
What?
A: Je hyp...notizeren.
You hyp...notize.

Clarifications are included in Wijnen's corpus, because, like in spontaneous
speech revisions, it is the speaker who has to decide what was wrong in the
original utterance.
Wijnen found several differences between the repair data of his child
subjects and those of the adults in Levelt's study. First of all, his subjects
produced fewer delayed interruptions than the adults, 15% against 31%
(Levelt, 1989) in Levelt's data. In other words, the cut-off point in the child
repair data occurred more often within or immediately after the trouble word.
Secondly, the children more frequently interrupted non-erroneous words, which
suggests that respecting the integrity of words is less important for children
than for adults. By far the most telling difference concerned the distribution of
repairs. After literal repetitions and prosodie repairs were discarded, Wijnen's
data yielded 1014 self-repairs and replacements (i.e. cases Levelt would have
defined as repairs): 42% of these were phonological, 43% syntactic and 15%
lexical repairs. Of all the error repairs in Levelt's study (42% of the total
number of repairs, see also section 1.1.1) 2% were phonological, 6% syntactic
and 92% lexical. Wijnen's explanation for this difference is that syntactic and
phonological planning operations are automatized processes in adult speech,
whereas with children these are developing, and therefore error-prone,
processes.
Self-repair and LI development. Rogers (1978) investigated whether selfrepairs could give any indications of a child's level of language development.
He analyzed 1950 utterances with self-repairs (morphological, syntactic and
lexical) produced by two groups of 30 boys and girls with a mean age of 5,2
and 6,1 respectively. The children were interviewed three times at intervals of
six months. Rogers found the nature of self-repairs to be related to age. The 5year-olds produced mostly morphological repairs involving changes in single
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items, e.g. verb forms and pronouns. They made few syntactic and lexical
repairs however, nor did they make many repairs of complex structures.
Conversely, the 6-year-olds, who made more repairs overall, produced many
repairs which involved complex changes and made more syntactic repairs. In
comparison to the younger children, they made few morphological repairs, but
this is due to the fact that they produced fewer morphological errors to begin
with.
In Rogers' opinion, the shift of focus in children's self-repair reflects
stages in language development. The older the children in his sample, the more
they repaired their speech and the more complex the items they repaired.
Rogers suggests that this might very well result from the fact that the older
children are more able linguistically, and are more concerned with the content
and meaning of their utterances.
Like Rogers, Clark & Andersen (1979) showed that children are already
able to monitor their speech at very early stages of language acquisition and
that child repair behaviour changes over time. They analyzed spontaneous selfrepairs which were selected from longitudinal data (20 hours of speech)
produced by three 2-to-3-year-olds in natural conversation, and from crosssectional data (number of hours unknown) produced by an unspecified number
of older children (4-to-7-year-olds) in a role-playing task. The younger
children's speech yielded 477 repairs, which were divided into phonological,
morphological, lexical and syntactic repairs. The number of repairs produced
by the older children was not specified.
Clark & Andersen's collection of spontaneous data supported their
hypothesis that there is a relationship between child self-repair and age. What
gets repaired at different ages appears to be linked to those aspects of the
language the child has already mastered or is on the verge of mastering. The
young children's data showed a decrease in phonological repairs, and an
increase in lexical and syntactic repairs with age. Unlike Rogers, Clark &
Andersen found a constant number of morphological repairs. A possible
explanation for this is that all three children in the longitudinal group were
much younger than Rogers' subjects and still at the stage of acquiring
inflections.
Evans (1985) carried out a longitudinal study of the spontaneous selfrepairs of 18 kindergarten (mean age 5,5) and 18 second-grade children (mean
age 7,9). The self-repairs were recorded during oral classroom activities. On
average, the recordings yielded a speech corpus of 77 utterances and 540
words per child. The kindergarten and second-grade children interrupted 1746
(7%) and 4734 (19%) utterances, respectively. Evans distinguished six forms
of repair: repetitions, abandonments, postponements, reference repairs,
syntactic repairs, and word choice repairs.
Evans' data support both Rogers' and Clark & Andersen's conclusions
that there is a relationship between age and self-repair, which is reflected in a
shift from simple, phonological repairs to more complex, lexical and syntactic
repairs. Unlike the others, she found an additional, quantitative difference. The
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older children produced more self-repairs, and repeated and inserted words
more often. She suggests that age and self-repairing might be related in an
inverted U-function: the number of self-repairs first increases with increasing
monitoring skills, but then starts decreasing as language skills and language
planning become more sophisticated and advanced. As a result, the number of
errors decreases. Evans points out, though, that it will take more extensive
cross-sectional research to confirm her hypothesis.
A problem with Evans' hypothesis is that the number of self-repairs
alone is not a good indicator of children's monitoring skills. If older children
produce fewer errors they would also produce fewer repairs. It is therefore
necessary to establish how many utterances require correction and then
determine what proportion of these utterances are actually repaired.
The f unction of self-repair. When making self-repairs, adult LI speakers do
their best to accommodate the listener and to facilitate comprehension. Evans
(1985) observed a similar communicative urge with child LI speakers. Her
data showed that children frequently produced self-repairs when communicating with others. In her opinion, the children's repair behaviour indicates that
they are able to listen to their own speech and, consequently, are able to
monitor other people's speech for communicative errors. She believes that
child self-repair has a purely communicative function aimed at minimising
listening problems and facilitating discourse.
Evans' observations are at odds with Clark & Andersen's findings
(1979). They came across quite a lot of repairs which were not crucial for the
ongoing conversation. They stated that, in these cases, the child was not so
much repairing for the listener's sake, as developing its own internal representation of the linguistic system. For this reason Clark & Andersen refer to these
repairs as 'repairs to the system'. They typically involve parts of the language
system the children are in the process of acquiring, which explains the developmental shift in the focus of these repairs (from phonological to syntactic and
lexical). The other type of repairs which are made to accommodate the listener,
are classified as 'repairs to the listener'. They are consistent with Levelt's
theory that speakers follow certain rules in order to facilitate comprehension.
According to Clark & Andersen, children's internal language representation is adult-based and, therefore, ahead of their productive capacity. The selfrepair process indicates that children are constantly trying to find a match
between their internal language representations and their actual language
production. They repair their speech in an attempt to coordinate production and
comprehension, thereby introducing changes in their language. This assumption
is also known as the 'coordination theory': children coordinate their language
to that of the adult speakers in their environment (Clark, 1982). The coordination theory suggests metalinguistic awareness on the part of child speakers,
for children can only correct their speech towards the adult norm if they are
aware of the differences between their own speech and that of the adults. For
examples of research on self-repairs as evidence for metalinguistic awareness
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see Karmiloff-Smith (1986), Karmiloff-Smith et al. (1993) and Chaney (1992).
Wijnen (1990) examined whether his data were consistent with Clark's
coordination theory. He found that of the spontaneous speech revisions in his
data, self-repairs, especially the phonological and syntactic ones, much more
often followed the adult standard than replacements and clarifications. According to Wijnen, the discrepancy between self-repairs on the one hand, and
replacements and clarifications on the other hand, has to do with the fact that
the latter speech revisions do not show a clear mismatch between intention and
realization. They are not induced by an urge towards adult competence, but
rather by an effort to explore phonological and syntactic processes.
1.2 L2 self-repair research
In this section the L2 studies available will be discussed. In analogy to the
section on LI self-repair research there will be separate sections on adult and
child speech.
1.2.1 Adult speech
Whereas in LI self-repair research there are no references to self-repair in L2,
the comparison of LI and L2 self-repair is a recurrent topic in studies of selfrepair in adult L2 production. Another topic which gets much attention is the
effect of individual variation on self-repair. Both topics will be discussed in the
following paragraphs.
LI versus L2 self-repair. Hieke (1981) investigated the differences between
adult LI and adult L2 self-repair. He analyzed 78 one-minute spontaneous
speech samples produced by 29 non-native (German) speakers of English, ten
native speakers of German and ten native speakers of English in a paraphrase
task. The non-native speakers of English were tested twice during a learning
period. Hieke used a taxonomy of hesitation phenomena which consisted of
stalls (such as silent and filled pauses) and repairs. The repairs were subdivided
into phonological, syntactic, and rhetorical repairs (in the case of cohesion
errors).
Hieke found that the non-native speakers in his study repaired more
often than the native speakers. However, his data did not show any noteworthy
differences in repair behaviour between native speakers of German and
English.
On average for all subjects, 8% of the hesitation phenomena could be
identified as repairs. The repair distribution was as follows: syntactic 62,5%;
rhetorical 26%; and phonological 8,5%. The remaining 3% of the repairs could
not be classified due to a lack of context.
Like Hieke, Wiese (1982, 1984) carried out a study of hesitation
phenomena in LI and L2 production. He wanted to examine whether or not LI
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and L2 production should be considered different processes. His category of
hesitation phenomena was divided into filled pauses, repetitions and selfrepairs. Self-repairs were defined as speakers' replacements of parts of the
preceding utterance (from single phonemes to long sequences of text), which
did not necessarily have to result in an improvement of the original utterance.
Wiese collected speech data from 32 university students: 16 native
speakers of German and 16 native speakers of English aged between 20 and
30. They were asked to describe a number of cartoons. Half of the subjects in
each group described the cartoons in their native language (GLI, ELI), and the
other half in their second language (GL2, EL2). All data were recorded on
tape. After the subjects had finished the task, they were asked to listen to the
recordings and to comment on problems.
The data analysis showed that the L2 speakers produced two to three
times as many hesitation phenomena as the LI speakers. There was one
significant cross-linguistic difference: the GL2 speakers produced considerably
more repetitions than the EL2 speakers (3,37 versus 1,02 per 100 syllables).
Self-repairs were very few: 73 in all, of which 30% were produced by LI and
70% by L2 speakers. According to Wiese, the relatively great number of L2
self-repairs is due to the fact that L2 speakers make more errors and are also
more inclined to repair these errors. As to the distribution of self-repair in the
LI and L2 data, Wiese found that the percentages of lexical repairs were very
similar (30% in LI and 48% in L2), but that there was an increase in morphological and a decrease in syntactic repairs in the L2 data compared to those in
the LI.
On the basis of his data Wiese concludes that L2 speech production is
not radically different from LI production. He believes that differences in the
number of hesitation phenomena are to a large extent due to a lower degree of
automatization and to a limited knowledge of the L2 on the part of the L2
speakers. L2 speakers need more time to plan utterances. They also make more
errors, which increases the chance of self-repairs.
Although Wiese's study gives a clear account of LI and L2 self-repair,
two questions still remain unanswered. Firstly, is there a relationship between
L2 proficiency level and self-repair? Wiese distinguished between LI and L2
proficiency, but he did not differentiate between L2-levels. As a consequence,
Wiese's study does not show whether self-repair changes with language
development. Secondly, to what extent is self-repair behaviour in Wiese's
study language-dependent and to what extent is it influenced by individual
variation? Wiese's analysis did not deal with LI and L2 self-repair within
subjects. This makes it hard to determine whether the differences he found
were the result of language background (LI or L2) or individual language
behaviour.
Temple (1992) studied patterns of repair and hesitation data in native
and non-native speech in order to trace possible processing differences. She
analyzed 42 samples of spontaneous speech: 20 one-minute samples taken from
interviews with French native speakers and 22 two-minute samples of spoken
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French by 11 Australian second-year university students from intermediate and
advanced streams. Temple measured the speech rate (= number of syllables per
second) and the repair rate (number of repairs per 100 syllables) in the
samples. She found that the French speakers spoke about two times as fast as
the non-natives and that this was mainly due to the greater use of silent and
filled pauses by the non-natives. Also the repair rate differed considerably
between the groups. The non-natives repaired much more frequently than the
native speakers and they left many more errors unrepaired.
Besides speech and repair rates, Temple studied the types of repairs
used, in particular lexical and syntactic repairs. It appeared that the non-natives
were far more concerned with the correction of syntactic errors than with the
correction of lexical ones. Temple suggests that these differences in repair
behaviour might be explained by different ways of processing. In her view,
searching the lexicon for a replacement, as in the case of lexical repairs, may
require less automatization than the correction of syntactic errors. She concludes that the difference in repair behaviour, together with the lower speech
rate and the higher repair frequency, might point to a lack of automatization
and a greater need for controlled processes on the part of the non-natives.
Individual variation. Seliger (1980) was one of the first to investigate the
relationship between individual learner behaviour and L2 self-repair. In his
view, self-repairing tells us something about the processes and strategies an
individual L2 learner uses. He distinguishes two types of L2 learners: High
Input Generators (HIG) and Low Input Generators (LIG). The distinction is
based on the degree of interaction with the language environment. HIGs are
learners who interact intensively with that environment, both inside and outside
the classroom, whereas LIGs avoid interaction. Seliger was especially
interested in the relationship between learner type and self-repair. He carried
out a small-scale study of the speech of intermediate level students of L2
English using an interview technique. He found that self-repair was influenced
by individual learner behaviour: HIGs produced many more repairs than LIGs.
Seliger concluded that some learners (LIGs) are careful planners and therefore
make few errors and self-repairs. Others (HIGs) prefer overt trial and error,
hence produce more errors and self-repairs.
Subsequently, there have been a number of studies investigating the
effect of personal variables on self-repair. Dietrich (1982) looked into the
effect of a number of learner variables (e.g. motivation, language aptitude,
language background) and linguistic variables (e.g. semantic importance,
frequency of occurrence) on morphological and phonological self-repairs. The
subjects in Dietrich's study were eight adult learners, four Americans and four
Japanese, following an intensive German course in order to enter university.
Dietrich selected 1000 morphological and phonological self-repairs from 70
one-to-two hour conversations between the subjects and the researchers. The
conversations were recorded and transcribed.
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In Dietrich's opinion, his results show that of the learner variables in his
study, language background and language aptitude have a clear effect on the
production of morphological and phonological self-repairs. With respect to the
linguistic variables, the most important finding was that semantically weak or
empty categories, such as gender or case, were more often corrected than
semantically important categories, such as person, number and tense. Dietrich
suggested that this might be because person, number and tense would be clear
from the context anyway.
Unfortunately, none of Dietrich's data were statistically analyzed, so that
it is impossible to get a good idea of the exact role of the learner and linguistic
variables he distinguished.
So far, the discussion has concentrated on the influence of learner and
linguistic factors on self-repair. O'Connor (1988) viewed self-repair behaviour
as a variable in itself, which could be regarded as an indicator of interlanguage
variation and change. O'Connor analyzed 45 minutes of taped conversations
with six American speakers of French (university students): three beginning
and three advanced learners. With respect to the classification of repairs she
made a global distinction between so-called 'corrective repairs', which are
made to correct errors already produced, and so-called 'anticipatory repairs',
which anticipate the production of errors. O'Connor's main hypotheses were,
firstly, that the beginning speakers would produce more repairs than the
advanced speakers, and secondly, that the beginners would make more corrective than anticipatory repairs, in contrast to the advanced speakers. The latter
group was expected to produce more anticipatory repairs as they would have
more processing capacity available for planning. The beginning speakers would
have to devote more attention to lower-level skills, as many of these had not
yet been automatized.
O'Connor found that the beginning speakers did not produce more
repairs than the advanced speakers. However, the beginners did produce
different types of repairs. They produced more corrective than anticipatory
repairs, as opposed to the advanced speakers who used more anticipatory
repairs. Apparently, the latter group had a greater ability to plan ahead in the
discourse. On the basis of this shift in repair behaviour O'Connor suggests that
self-repair is a useful indicator of the level of performance of L2 speakers.
Like O'Connor, Lennon (1990, 1994) saw self-repair as a possible index
of L2 performance. In particular, Lennon wanted to know to what extent selfrepair could serve as an indicator of L2 oral fluency.
Lennon's subjects were four advanced German students of English aged
20-24, who were spending six months at an English university. They had to
retell a story on the basis of a six-picture sequence. This task had to be
performed on two occasions: two weeks after their arrival in England and
shortly before their departure. On both occasions the students' fluency was
assessed. The descriptions were recorded and transcribed.
Lennon found that 32% of the self-repairs in his corpus were prompted
by errors. The remaining self-repairs (68%) were mostly motivated by the
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inappropriateness of an utterance. Of the 859 errors in Lennon's corpus only
114 (13%) were repaired. Some errors were more likely to be corrected than
others. Phonological/morphological errors were corrected most often (43%)
followed by corrections for wrong pro-forms (20%). According to Lennon,
these types of errors were more frequently corrected than, for example,
sentence structure errors, because they involved areas of the language which
were easy to learn. In order of frequency the most important types of errorrepairs were: phonological/morphological repairs (37%), lexical repairs (25%)
and repairs for prepositions (15%) and pro-forms (10%).
Not very surprisingly, all subjects were more fluent by the time of the
second recording. Their speech rate went up and they made fewer pauses.
Expectations were that, as the subjects became more fluent, the number of L2
self-repairs would decrease together with the number of pauses. However, there
was no tendency towards a decrease in frequency of self-correction over time,
whereas proficiency test results did show improvement. So, apparently, the
number of L2 self-repairs was not a direct indicator of fluency in the L2.
Lennon suggests that this might be due to the fact that increased L2 performance involves an increased ability to monitor and self-correct: the more
advanced a learner, the fewer problems he has formulating his utterance, and
the more time he can spend on monitoring and self-repairing (see Evans (1985)
for a similar explanation of the increase of self-repairs with age). Unfortunately, Lennon did not look into a possible change in repair distributions over
time. It may have been the case that Lennon's subjects, while using fewer
repairs, produced more complex repairs as their L2 proficiency increased.
Apart from fluency improvements for all subjects, Lennon's data
showed a lot of individual variation in fluency development. Lennon believes
this to be the result of different learner strategies and learner personalities,
such as those distinguished by Seliger (1980). Maybe if Lennon's task had
been carried out both in LI and L2, the LI data could have explained some of
the individual differences which are now unaccounted for.
1.2.2 Child speech
Only a few researchers have investigated the self-repair behaviour of children
learning a second language and this is not without reason. With child L2
learners the aspect of cognitive development constitutes an extra factor which
it is difficult to control for. In addition, child data are often very messy data,
which makes it hard to identify self-repairs, let alone classify them. Considering these pitfalls, it is not surprising that very few studies of L2 child selfrepair could be found.
LI versus L2 self-repair. Fathman (1980) investigated the influence of LI
background on the production of L2 self-repairs by children. In addition, she
examined whether repetitions and repairs could tell us anything about speech
planning and execution processes. Self-repairs included both repairs which
were the result of the production of linguistically incorrect forms (E-repairs),

22
and repairs of linguistically correct, but semantically inappropriate forms (Arepairs). The category of self-repairs was divided into repairs of morphology,
repairs of syntax, repairs involving changes in meaning or topic changes, and
repairs of lexical items.
The subjects were 75 children, aged between 8 and 11, acquiring
English as a second language; 25 children were native Korean speakers and 50
were native speakers of Spanish. All children had been in the United States
and in American schools for at least one year. They spoke their native
language at home but their English was quite proficient. The speech data were
elicited by means of a 15-minute task. Subjects had to answer some personal
questions and had to tell a story about a number of pictures. The native
speakers of Spanish were interviewed both in English and Spanish in order to
obtain LI and L2 speech samples for the same individuals.
Fathman analyzed 75 repetitions and 116 self-repairs in the L2, which is
quite a small set considering the number of subjects and the length of the
interviews. Repetitions usually occurred after a function word in a constituent.
According to Fathman, repetitions must be devices used for additional syntactic
and semantic planning. The self-repairs mostly involved word substitutions
related to the original word. The distribution of the L2 self-repairs indicated
that the children were concerned with the content rather than the structure of
their utterances: 50% of the repairs were lexical and 15% were semantic, while
20% were morphological, 12% syntactic, and 3% phonological.
The differences in self-repair between the Korean and the Spanish
speakers were both quantitative and qualitative. The Koreans repaired more
often, and with less confidence. Fathman suggests that this might be related to
differences in educational background and their effect on speech planning
processes. There were few differences between the types of repairs the children
used: the Korean children produced more morphological repairs than the
Spanish children, but for both language groups lexical repairs were most
common.
The comparison of the LI and L2 speech data of the Spanish children
showed that they made fewer self-repairs in their LI than in their L2. Both in
LI and L2 lexical repairs were most frequent.
Self-repair and L2 development. In LI child repair research we have already
seen some evidence for the positive relationship between self-repair and age.
Verhoeven (1989) studied developmental changes in self-repair in L2. He
investigated the use of repeats, restarts and self-repairs in the spontaneous
speech of 74 Turkish children (aged 6-8) speaking Dutch as a second language.
The data were collected over a period of two years. Verhoeven distinguished
between phonological, syntactic and semantic repairs.
With increasing age, there was a decrease in the number of phonological
repairs, and, at the same time, an increase in the number of semantic and
syntactic repairs. Like Fathman's L2 data, Verhoeven's results show a development similar to that found in child LI repair. Clark & Andersen (1979)
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observe a shift from phonological to lexical and semantic repairs as children
grew older. Rogers (1978) also found that with increasing age children became
more and more concerned with the content and meaning of their utterances.
Just like Blackmer and Mitton (1991), Verhoeven found a relationship
between the rapidity of error detection and the type of error; phonological
errors were detected faster than syntactic and semantic errors. Verhoeven
believes this has to do with the fact that a phonological form can be immediately interrupted, whereas semantic or syntactic inappropriateness/incorrectness
can only be determined after a larger part of the utterance has been completed.
Taking stock of the total range of L2 research discussed above, it has to be
concluded that, in comparison to its LI counterpart, L2 self-repair research has
tended to be small-scale and little detailed. In order to contribute to theories of
L2 production and L2 acquisition, it is essential to have large-scale investigations which focus on self-repair by L2 speakers at different levels of proficiency
as well as on intra-individual comparisons between LI and L2 self-repair.
1.3 Conclusion
This first chapter has given an overview of self-repair studies in LI and L2.
Trends have been indicated, and, at the same time, attention has been drawn to
gaps or neglected areas in self-repair research. A general conclusion is that,
except for the topic, LI and L2 self-repair research have had little in common.
While LI studies are generally firmly based in theory and are well-designed,
most L2 studies are not. L2 researchers so far have tried to study the relationship between self-repair and individual learner behaviour rather than to sustain
or reject theoretical models. Consequently, the L2 studies lack the necessary
depth and detail to yield results which can compare with those in the field of
LI.
This study reports on a four-year research project which has tried to bridge the
gap between LI and L2 repair research. The project will be discussed in detail
in the four chapters to come. Chapter 2 will deal with the objectives, the
research questions and the design of the project. Chapter 3 will describe the
important but difficult process of identifying and classifying self-repairs.
Chapter 4 will be devoted to a discussion of the data analysis and the research
results. In Chapter S the research results will be discussed in the light of
existing models of speech production. This final chapter will be concluded
with suggestions for further research.

2 The project

INTRODUCTION

This chapter will deal with the objectives and the experimental set-up of the
self-repair project. In section 2.1 the research questions will be introduced,
which were formulated on the basis of the literature study in Chapter 1. These
questions will be only briefly touched on, as they will be worked out in some
detail in Chapter 4. The design of the project will be discussed in section 2.2.
The three groups of subjects will be described together with the experimental
tasks developed for eliciting the self-repair data. Chapter 2 will conclude with
a discussion of the procedures and methods applied in collecting the self-repair
data.
2.1 Research questions
The study addresses the following three questions:
1. are there any differences between LI and L2 self-repair behaviour with
respect to (a) the number, (b) the distribution, and (c) the structure of selfrepairs, and if so, how can these differences be explained?
2. is there a relationship between self-repair behaviour and second language
proficiency and, if so, is this relationship reflected in (a) the number, (b) the
distribution, and (c) the structure of self-repairs?
3. what can the research results contribute to a theory of self-monitoring in
speech production?
Concerning question one, it was hypothesized that L2 speakers repair
more often than LI speakers do, simply because they make more errors. Hieke
(1981) and Wiese (1982, 1984) already found this to be true for their groups
of LI and L2 speakers.
With respect to the repair distributions the assumption is that there will
be clear differences between LI and L2 production, which may be due to
selective attention in monitoring. Especially in the first stages of L2 acquisition, L2 speakers are very much concerned with the process of language
production. This leaves them relatively little time for monitoring and selfrepairing. As a result, they are expected to pay more attention to error words
than to inappropriate words, which may lead to more error repairs.
Apart from the number and distribution of self-repairs, question one
involves the structure of self-repairs proper, in particular the following four
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aspects: (a) the moment of interruption; (b) the use of editing terms; (с) the
length of the interruption; and d. the well-formedness of self-repairs.
The moment of interruption is interesting because the idea is that LI
speakers interrupt an utterance as soon as they become aware of trouble
(Levelt's Main Interruption Rule (see section 1.1.1). Since L2 speakers usually
speak more slowly than LI speakers, which leaves them more time for error
detection, it is hypothesized that L2 speakers will interrupt their utter
ances sooner (see Wijnen, 1990, who found his child LI speakers to produce
many more early interruptions than adult LI speakers).
With respect to the use of editing terms, Levelt (1983) found that in LI
certain editing terms tend to co-occur with certain types of self-repairs. This
suggests that speakers use editing terms to help their listeners interpret repairs.
In the present study the use of editing terms is investigated in order to check
whether there is a relationship between editing terms and types of repairs in L2
as well as in LI. In this context it will be particularly interesting to find out if
L2 speakers use them in the same way as in their LI and if they transfer terms
from LI to L2.
Another aspect worth studying is the length of the cut-off-to-repair
times produced by LI and L2 speakers. The assumption is that with L2
speakers the cut-off-to-repair times will be longer since L2 speakers will need
more time to produce and replan their messages, which can slow down the
repair process. Their pre-occupation with the production process may even
divert their attention away from the well-formedness of their repairs, which
brings us to the fourth aspect of this research question: do L2, like LI
speakers, try to accommodate their listeners by following the Rule of Wellformedness (see section 1.1.1) according to which a repair is well-formed if
the original utterance and the repair can be linked in a coordinated construc
tion? To apply this rule speakers must be able to store the original syntactic
structures, which they have just interrupted, so that they can follow up on them
in the repairs. The prediction is that L2 speakers will be less capable of doing
this than LI speakers.
With respect to the second question, it is hypothesized that, like devel
oping LI speakers, L2 speakers go through different stages of language profi
ciency, which may be reflected in both the number and the distribution of selfrepairs.
Concerning the number of repairs, it is very plausible that beginning L2
speakers produce more errors and, as a result, more error repairs than advanced
speakers. LI research with child speakers has shown that the number of repairs
may follow a certain pattern, which Evans (1985) referred to as inverted Ushaped behaviour. It will be interesting to find out if a similar pattern can be
observed in L2 self-repair, or if, as has been reported by Verhoeven (1989), L2
self-repair behaviour exhibits a non-inverted rather than an inverted U-shaped
pattern.
As for the distribution of self-repairs, the assumption is that beginning
L2 speakers produce different types of self-repairs and that, just as in the case
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of developing LI speakers, there will be a shift from simple (phonological)
repairs to more complex (lexical and syntactic) repairs with increasing proficiency.
In relation to the structure of self-repairs, the hypothesis is that, with
increasing L2 proficiency, the error-to-repair and cut-off-to-repair intervals will
decrease and repairs will become more well-formed due to a higher degree of
automatization.
The goal of the third and last research question is to find out whether
L2 self-repair data fit in with existing speech production models, in particular
Levelt's, and if not, how these models may be adapted for bilingual speech
production. As has been reported in chapter 1, speech production theories have
mostly been based on evidence from LI research only. Most LI studies take a
certain model as a starting point and examine to what extent it matches the
research data. L2 researchers so far have tried to study the relationship between
self-repair and individual learner behaviour rather than to sustain or reject
theoretical models. This is hardly surprising considering the fact that there are
no specific models for L2 production, while the existing models of speech
production have not addressed specific L2-related questions. Some researchers
(De Bot, 1992; De Bot & Schreuder, 1993; Poulisse & Bongaerts, 1994) have
already drawn attention to this gap in the field of speech production models
and have suggested adaptations of existing models for bilingual speech. The
present research may provide data that will further contribute to the development of bilingual speech production models.

2.2 Design
When the project was set up, it was decided to use a parallel design. Two
tasks, a story telling task and an interview (see section 2.2.2), were performed
by the same speakers both in LI and L2. This type of design was chosen in
order to control for individual variation. To date self-repair research has
compared the LI and L2 self-repair behaviour of different groups of speakers
(Wiese, 1982, 1984) without considering variation in speaker styles. From
second language research we know that there can be considerable speaker
variation and that self-repair behaviour is often speaker-related. Dietrich (1982)
studied the effect of learner variables on self-repair and found a clear effect of
language background and language aptitude on individual self-repair behaviour.
Lennon (1990) investigated the fluency development of four German learners
of English and found many performance differences among his learners, also
with respect to the use of self-repairs. A small-scale preliminary study carried
out with six Dutch learners of English at different levels of proficiency clearly
stressed the need for controlling for individual variation. It was found that the
least proficient learners produced more error repairs in their L2 than the
intermediate and advanced learners. However, a similar decline was noticed in
the number of LI error repairs, which indicates that by looking at L2 repairs
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only, one runs the risk of collecting data that reflect individual differences
rather than language-related or proficiency-related differences.
2.2.1 Subjects
To be able to investigate the relationship between self-repair and L2 proficiency, the self-repair project included three groups of ten subjects, at three
different levels of proficiency. For these groups to be as homogeneous and
representative as possible, the subjects were selected on the basis of a number
of criteria. The first criterion was years of tuition in English. The least proficient group consisted of Dutch secondary school pupils who were in their third
year of pre-university education. Including the English language classes at
primary school, these children had been learning English for about four years.
The intermediate group consisted of Dutch pupils in their fifth year of preuniversity education. This group had had one year of English at primary school
and five years of English at secondary school. The most proficient group
consisted of Dutch second-year university students of English, who had had six
years of English at secondary school and two years of English language and
literature at university level. The choice for these three levels of proficiency
was based on earlier research on the speech production of Dutch learners of
English (Poulisse, 1989). Information about years of tuition and possible
language contacts outside the classroom was collected via questionnaires (see
Appendix 2). Those learners who (had) had extensive contacts with native
speakers of English were excluded.
Table 1: The subjects' ages and levels of proficiency in L2 English
level

yean of study

age

Group 1

low

4

14-15

Group 2

intermediate

6

16-17

Group 3

advanced

8

20-23

School-report and exam marks constituted the second criterion. In the
case of the least proficient and intermediate groups this meant the average of
all marks for English during one term. In the Dutch educational system marks
range from 1 (lowest) to 10 (highest). In order to obtain an 'average' group of
subjects those students were selected who had mark averages ranging from 6 to
7.5. In addition, the subjects were asked to grade their level of fluency on a
five-point scale ranging from 'far below average' (1), 'somewhat below
average' (2), 'average' (3) and 'somewhat above average' (4) to 'far above
average' (5). At first the idea was to compare these self-assessments with
teacher judgements about the subjects' fluency. However, most of the secondary school teachers felt incapable of judging their students' fluency, as in
secondary school the emphasis is on receptive rather than productive skills. It
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was then decided to use the subjects' self-assessments as an indication of the
ease with which they spoke their second language. With respect to the advanced group of university students the first-year exam marks for an oral and a
written proficiency test (an interview and a gapfilling test) were combined. As
the marks in this group were either low or high, it was decided to select the
better students with marks ranging from 7 to 8.
The subjects' scores on a test measuring overall language ability were
the third selection criterion. Two different tests were used in this respect: a
cloze test in the case of the advanced learners and a C-test in the case of the
intermediate and least proficient learners.
A cloze test consists of a passage in which a number of words have
been deleted (usually about every seventh word). Subjects taking the test have
to supply the missing words. The idea is that in order to be able to predict and
provide the missing words, subjects have to go beyond the immediate context
and use all the abilities underlying their language performance. So the more
proficient a learner, the better he will be able to use the clues in the text and
the more items he will be able to supply. Cloze tests can be scored by using
either the exact word (only the original word is correct) or the appropriate
word method (any word that fits the lexical and grammatical context is
correct).
In the selection of the advanced subjects it was decided to use one of
the cloze tests developed by Garman & Hughes (1983). The reason for
administering this particular test was that it was readily available and that it
had already proved to be a reliable test with advanced Dutch learners of
English (reliability exact word .67, reliability acceptable word .79, Poulisse,
1989, p. 77). The cloze test was presented to 26 second-year students of
English at Nijmegen University. They were paid /10,- for taking the test. The
test was scored by way of the exact word method, which resulted in scores
ranging from 41 to S3 correct items (out of 80 items). The final criterion was
set at a score between 45 and 50.
For the intermediate and least proficient levels no suitable cloze tests
were available. Therefore, it was decided to construct two separate tests, one
for the intermediate and one for the least proficient learners. The tests were
based on textbooks used in the English language classes in order to make sure
that the test passages were tuned to the learners' proficiency levels. None of
the test passages had been dealt with in class.
There were some doubts concerning the type of test to be administered:
should it be a traditional cloze test or a variety of this test, a so-called C-test?
The latter test consists of a number of short texts (usually five or six) in which
the second half of every other word is deleted, beginning in the second
sentence of every text (see Appendix 2). It should have at least 100 deletions
and should contain different types of texts to avoid bias from text content
(Klein-Braley & Raatz, 1984). A C-test is said to have a number of advantages
over a traditional cloze procedure (Hughes, 1989). First of all it is easy to
score, as only exact scoring is possible. Secondly, because of the deletion
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procedure it is possible to have shorter passages, which means that a wider
range of texts can be used. Thirdly, C-tests have shown to be more reliable and
more valid than cloze tests (for a discussion of the C-test see: Klein-Braley &
Raatz, 1984, and Klein-Braley, 1985).
To determine whether the C-test was indeed more reliable, both a cloze
test and a C-test were pre-tested on two groups of pupils in their third year
(least proficient learners) and two groups of pupils in their fifth year (intermediate learners) of pre-university education. At each proficiency level one group
took the cloze-test and the other group the C-test. All testées were pupils of
the Canisiuscollege in Nijmegen. Tables 2 and 3 show the pre-test results.
Table 2: The reliability of the cloze-tests in the pretest*
Items

Ss

Reliability

Third year

54

30

.53

Fourth year

79

24

.67

All cloze tests were scored according to the exact word method.

Table 3: The reliability of the C-tests in the pretest
Items

Ss

Reliability

Third year

125

26

.82

Fourth year

126

30

.91

As the C-tests proved to be much more reliable in both proficiency groups, it
was decided to use these tests in the selection of the least proficient and
intermediate learners. The C-tests were presented to two groups of pupils of
the Elshof College in Nijmegen: 48 third year and 35 fifth year pupils. Again
the C-tests showed a very high reliability (see table 4). To arrive at a number
of ten subjects per proficiency group, the selection criterion for the third year
pupils was set at a score between 79 and 104 (out of 125) and that for the fifth
year pupils at a score between 79 and 107 (out of 126).
Table 4: The reliability of the C-tests in the actual test
Items

Ss

Reliability

Third year

125

48

.89

Fourth year

126

33

.94
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After the criteria had been applied, three fairly homogeneous groups remained.
Each group consisted of ten subjects, which were equally distributed over the
sexes. All subjects were paid f 15,- for their participation in the experiment that
took about an hour and a half. The format of the experiment will be discussed
in the following section.
2.2.2 Tasks

The self-repair data were collected by means of two different tasks which were
performed both in Dutch (LI) and in English (L2). The first task was a story
telling task. In the field of language acquisition there is a long tradition of
using picture story sequences (comic strips) to elicit narrative in LI and L2.
This is because story telling tasks can be easily administered, but, more
importantly, because they enable researchers to elicit spontaneous speech while
controlling the stimulus input and minimizing the influence of dialogic factors
such as feedback. In the story telling task in the present study the subjects had
to describe twelve picture stories, six in Dutch and six in English. These
stories very carefully selected. First, a number of picture stories were
preselected from Heaton (1981a, 1981b), Hill (1969) and Mayer (1981). All of
these stories contained one or more funny turns and none of them included
verbal material. Next, their applicability was tried out in a small-scale pilot
study. Those stories which elicited too few repairs or which proved to be too
complicated, were left out. In the end twelve picture stories remained, which
were evenly distributed over the two languages. The composition of the two
sets of stories was given special attention as the two sets had to be similar in
length and degree of difficulty.
In the self-repair studies to date, picture stories had always been
presented as a whole (Fathman, 1980; Wiese, 1984; Verhoeven, 1989).
Expectations were that it would be possible to elicit more self-repairs by
presenting the stories in a step-wise fashion. The traditional procedure gave
away too much of the contents of the story too early, which resulted in
relatively little speech output. Presenting the story picture by picture would
make the task more stimulus-related and more difficult. Not only did the
subjects have to describe the pictures, they also had to construct a possible
story line. In addition, the subjects would not be prepared for any sudden turns
in the story, so that they would sometimes be misled and forced to revise the
original story line. The 'picture-by-picture' format was tested out in the pilot
study mentioned above. Two subjects were asked to describe a comic strip
'picture-by-picture' and another two to describe the strip as a whole. One
subject in the 'picture-by-picture' group produced about three times as many
repairs as the subjects in the traditional method group. On the basis of these
results it was decided to implement the 'picture-by-picture' format.
The second task had to be a free and more natural task in order to offset
the rather controlled and structured format of the first task. The objective was
to elicit as much spontaneous speech as possible and, hopefully, many
spontaneous self-repairs. For this purpose an interview task was chosen, which
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consisted of two separate 20-minute conversations with a native speaker of
Dutch and a native speaker of English, respectively. The Dutch native speaker
was the author of this study, who was 29 years old at the time and lived in
Nijmegen. The English native speaker was a 30-year-old woman from the
United States, who had been living in the Netherlands for about six years. Her
knowledge of the Dutch language was very good, but she was instructed not to
react to any Dutch remarks or questions from the interviewees. By no means
should the subjects get the idea that she understood Dutch, as they would then
probably try to fall back on their mother tongue in case of problems. The
English interviewer managed to play her part very well, which is illustrated by
the fact that many interviewees continued to converse in English with her after
the official interview had ended.
Before the actual interviewing began, the interviewers received instructions on several interview techniques and were trained in a number of practice
sessions. They were asked to start an informal, relaxed conversation in which
their role as a speaker should be kept to a natural minimum. Their first goal
should be to elicit as much spontaneous speech as possible. This meant that
they should try to avoid 'yes/no' questions and should bring up subjects which
they expected the interviewees to be interested in. In practice this required a
lot of improvising on the part of the interviewers, which only enhanced the
spontaneous character of the interviews.
2.2.3 The experimental procedure
All data were collected in the same room at the Interfaculty Research Unit for
Language and Speech of the University of Nijmegen. This room was in an
ordinary office, with no special facilities. It was preferred to an
experimentation room because it would contribute to the informal and relaxed
atmosphere in which the tasks were performed.
The subjects were tested individually in one session of one and a half
hours. All sessions started with the story telling task. The subjects were seated
opposite the experimenter at the same table. A cassette recorder and a microphone were placed between the subjects and the experimenter. Right in front of
the subjects were a black and a red box each of which contained six stacks of
cards. These stacks consisted of a number of consecutive pictures which
together formed one picture story. The subjects had to take out one stack at a
time and had to start describing the picture which was on top. After they had
described this first picture they had to put it at the bottom of the stack and had
to continue with the next picture until the picture story was finished. First, the
picture stories in the black box had to be told in Dutch, next the stories in the
red box had to be told in English. In order to put the subjects at ease, both the
Dutch and the English set started with the easiest picture story.
Before carrying out the story telling task, the subjects had to read the
task description and instructions, after which they could ask questions. In the
instructions it was explicitly stated that they had to describe the pictures in
such a way that someone who could not see the pictures could produce a
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global sketch on the basis of their description. It was emphasized that they
were not allowed to study the pictures beforehand or to look through them
while telling the story and that there was no time limit. Subjects' understanding of the procedure was checked by means of a test story. During the actual
story telling task, which was recorded on tape, there was no interaction
between the experimenter and the subjects. While the subjects were describing
the pictures, the experimenter played the role of a neutral listener. She avoided
all non-verbal or verbal communication, except for some procedural remarks.
On average, the story telling task took about 40 to 45 minutes. Most subjects
were quicker on the Dutch stories, which took about IS to 20 minutes
compared to 25 to 30 minutes for the English stories.
The story telling task was followed by the interview after a short break.
This time there were no written instructions. The Dutch interviewer explained
the procedure and left time for questions. After this introduction she started an
informal 20-minute conversation with the subjects. The experimental setting
was the same as in the first task. Again all data were recorded on audiotape.
After the Dutch interview there was a five-minute break in which the Dutch
interviewer introduced the native speaker of English (in English of course). By
this time most subjects had lost the idea of being interviewed and recorded and
many of them actually enjoyed talking to a native speaker of English.
In all, approximately 45 hours of LI and L2 speech production were recorded.
All tapes were checked for possible instances of self-repair, which were
independently transcribed and classified by two trained researchers. Chapter 3
will discuss the ins and outs of identifying and classifying the self-repair data.

3 The identification and classification
of self-repairs

INTRODUCTION

The identification and the classification of self-repairs are among the most
crucial but, unfortunately, also the most neglected and ill-worked-out aspects in
self-repair research. Most studies fail to provide clear criteria for identification,
leaving it up to the reader's imagination and creativity to find out what is
actually understood by the term 'self-repair'. With respect to the classification
of self-repairs there is a large variety of classification systems and categories,
which are often opaque and, therefore, difficult to apply. It is strange that
researchers should have paid so little attention to these aspects of self-repair
research, as the presence or absence of clear criteria and categories can make
or break the reliability of their research results.
The purpose of this chapter is, first of all, to indicate what actually
makes a string of speech a self-repair, and secondly, to describe the procedures
used in identifying and classifying the self-repair data in the present project.
3.1 Identifying self-repairs
The method of data collection, which was described in Chapter 2, yielded 45
hours of spontaneous speech. These data had to be checked for possible
instances of self-repair, so that only those speech strings could be selected
which would be relevant to the present research project. In order to perform
this task as reliably and consistently as possible, a number of criteria were
formulated on the basis of which those utterances could be identified which
contained self-repairs. This section gives an overview of the criteria and
procedures that were applied.
An important criterion in the identification of self-repairs is the presence
of a basic repair structure, which consists of three components: 1. a reparandum, which can be either an error or an inappropriate expression; 2. an
editing phase, immediately following the interruption of the flow of speech;
and 3. a reparatum, which is the correction or alteration of the troublesome
item with or without the repetition of prior material. Although these three
components can be considered the linguistic 'ingredients' of a self-repair, not
all self-repairs actually show this threefold structure. For example, Levelt
(1983) came across a large number of cases in which the speaker discovered
trouble and interrupted himself before the troublesome item was uttered. He
termed these repairs covert repairs because the reparandum is lacking and it is
not clear what the speaker has been repairing for. Covert self-repairs can
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consist either of an editing phase and a reparatum, or of a reparatum only. In
addition, Van Wijk & Kempen (1987) and Blackmer & Mitton (1991) reported
examples of self-repairs without editing phases in which the repair part was
directly joined to the original utterance. These phenomena show that, when
looking for occurrences of self-repair, one cannot solely rely on the presence
of a basic repair structure. Covert repairs lack a reparandum and the presence
of an editing phase appears to be optional in the case of both overt and covert
repairs. Therefore, it is important to also pay attention to (non-lexical) speech
signals which may accompany (parts of) the basic structure. Speakers often use
signals to accommodate their listeners and to minimize continuation problems.
Below a number of these cues will be discussed. First, their functions will be
described. Next, it will be pointed out how they can contribute to the identifi
cation of self-repairs in spontaneous speech. It should be noted that these
speech cues in themselves are not sufficient to identify self-repairs. They
always have to co-occur with at least a reparandum and a reparatum in the case
of overt repairs, and a reparatum in the case of covert repairs.
One of the most salient speech signals in self-repair is the cut-off ( л ),
i.e. the sudden interruption of the flow of speech, which generally takes the
form of a glottal stop. According to Schegloff (1987, p. 212), a cut-off can
function as a 'repair initiator'. It signals to the listener that what is about to
follow may not be a continuation of the preceding utterance but rather an
alteration or correction. As is illustrated in examples 1-4, cut-offs can occur at
different positions in the original utterance: within the reparandum (1), imme
diately after the reparandum (2) or one or more syllables after the reparandum
(3 and 4).1
1.
2.
3.
4.

'the car is uh is uh ja, uh well is standing uh abo л up in the picture'
'it was one of the poems what л that was asked'
'the relation between a mother and his son A and her son'
'they are just by the л they live by the Bible'

The presence of a cut-off was used as one of the criteria in the identifi
cation of covert repairs. So, an utterance which contained a correction or
reformulation would only be identified as a covert repair, if the correction or
reformulation was preceded by a cut-off. The following utterances were
excluded: (a) utterances in which a reparandum was lacking (see examples 5
and 6) and (b) mere repetitions of lexical items (see examples 7 and 8), which,
up till now, had often been considered instances of covert repairs. It was
decided to use much stricter criteria than the ones applied so far in order to
make sure that all questionable cases would be filtered out.

ι

All the examples of self-repairs in this chapter and the chapters to come have
been taken from the author's corpus of self-repairs.
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5.
6.
7.
8.

л

'they all get uh get a hat'
л
'the child is throwing the the wood into the water'
'someone who is uhm, someone who is is responsible for the transport'
'the man suddenly, uh suddenly, gets aware of the uh, of the whole
situation'

In the case of overt repairs, i.e. utterances with a clear reparandum and
reparatum, cut-offs were considered extra, but optional elements for identifica
tion.
A second speech phenomenon that may help to identify self-repairs is
the so-called editing term. Editing terms are words like 'uh', 'that is' or 'no'
that serve to signal trouble to the listener while at the same time enabling the
speaker to hold the floor and giving him time to plan his repair. They can be
defined as filled pauses in the editing phase subsequent to an interruption of
the flow of speech and prior or subsequent to repair. Although editing terms
are often used to introduce repairs, they are optional elements in the repair
structure. Instead of an editing term there can be an unfilled pause or no pause
at all.
In the present data a distinction was made between editing terms with
and without semantic value. Editing terms without semantic value such as 'uh'
and 'er' are empty fillers which merely function as discourse markers. Editing
terms with semantic value can be described as fillers that are semantically
related to the repair under construction. They indicate the kind of linguistic
trouble the speaker is experiencing and also help the listener in interpreting the
repair (for a discussion of the relationship between editing terms and types of
repairs see Chapter 4, section 4.2). Examples of editing terms with semantic
value are 'correction' (9), 'no' (10), 'I mean' (11) and 'sorry' (12). Utterances
9-12 show that, depending on the type of editing term, editing terms can either
precede (9 and 10) or follow (11 and 12) the reparatum.
9.
10.
11.
12.

'the little girl uh throws a wooden stick uh into the ocean and the dog
runs after it, correction, it's the uh, uhm cane of the older gentleman'
'he drinks on other people's expenses A no costs'
'just fourteen л thirteen I mean'
'I read what I have to write, read sorry'

Thirdly, the prosodie marking of corrections can be considered a
facilitating cue in the identification of self-repairs. A correction is prosodically
marked if it is 'noticeably different from that of the original utterance' (Levelt
& Cutler, 1983, p. 205), for example as a result of an increase or decrease in
pitch, loudness or duration. Through prosodie marking speakers assign promi
nence to that element or part of the utterance that is being repaired, in this way
signalling the presence of a repair and indicating the semantic relation between
reparandum and reparatum. Very often prosodie marking involves a rejection
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of the original utterance, as in examples 13 and 14. By accentuating 'good' in
13 the speaker draws the listener's attention to this part of the utterance and
contrasts the reparatum 'good' with the reparandum 'bad'. The marking of
'niece' in 14 as opposed to 'cousin' has the same contrasting effect.
13.
14.

'so that didn't go that bad л that GOOD'
'well my cousin, uh no my NIECE'

Summing up, the following criteria of identification were applied to the
present corpus of spontaneous data. To be identified as overt repairs, utterances
should contain a clear reparandum and reparatum, whether or not separated by
an editing phase and/or a clearly audible cut-off. In case a reparandum was
uninterpretable, utterances were identified as covert repairs if the reparatum
was preceded by a cut-off, possibly followed by an editing phase. Those
utterances which contained a repetition of prior material without a clear
reparandum and reparatum, or without a clear reparatum introduced by a cut
off, were not considered repairs.
Using these criteria, the author checked all data for possible instances of
self-repairs. Those utterances which were identified as repairs were copied onto
a separate tape, together with some context. This procedure yielded eight 90minute tapes with, approximately, 6000 self-repairs, all of which were tran
scribed. In order to check the reliability of the identification method, a second
trained researcher identified the self-repairs in a subset of the data. Whereas
the author had identified 123 self-repairs in this subset, the second researcher
identified 146 self-repairs, 120 of which had also been identified by the author.
Although this resulted in a satisfactory agreement of 81% between the two
researchers, the totals (123 versus 146 self-repairs) show that the author had
been much more selective than the second researcher. To make sure that the
data set included clear cases only, it was decided to have another, more
thorough check. For this purpose a third trained researcher was asked to listen
to the complete set of 6000 repairs and to indicate which of them she consid
ered true instances of self-repairs. In consultation with the author all
problematic cases were omitted, which resulted in a final set of 4700 selfrepairs.

3.2 Classifying self-repairs
For classifying the repairs it was decided to use a slightly adapted version of
Levelt's classification system (Levelt, 1983). The reasons for choosing this
particular system were, firstly, that it was the most complete and the most
widely applied system available, and, secondly, that it would enable a compari
son of the present results with Levelt's.
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Following Levelt's categorization, the covert repairs were firstly
separated from the overt repairs. The covert repairs were placed in the category
C(overt>repairs. The following utterances are examples of covert repairs:
15.
16.
17.
18.

'the man finds out that the monkeys Л э/ л do exactly the same'
'that car has uh a /f/ л uh a camera on it'
'I liked those uh /b/ л Disneyland'
'on the next picture you see the /b/ л the dog who returns'

The overt repairs were distributed over four, more specific categories of
repairs: E(rror)-, Appropriateness)-, D(ifferent)- or R(est)-repairs. Some were
further divided into a number of subcategories. In this paragraph each of the
(sub)categories will be described and illustrated with examples.
E-repairs
One of the most obvious reasons for a speaker to self-repair is that he has
made an error. There are six types of E-repairs:
•

21.
22.
23.

EL-repairs (lexical error repairs):
the speaker has selected the wrong word and substitutes the correct one
for it. EL-repairs can include either content (nouns, adjectives, adverbs,
verbs) or function words (demonstratives, relative pronouns, prepositions
etcetera).
Examples:
'you must uh read, of you must uh write the English word'
л
'he sees all the monkeys in the tree with a hat over with a hat on their
head'
'then you see the man uhm, which A who is entering the room'
'he doesn't do nothing A doesn't do anything
л
'he have they have stolen a hat'

24.

In the present categorization repairs relating to negation were also
classified as EL-repairs.
Example:
'I've been л I've not been there often'

19.
20.

•

25.
26.
27.

ES-repairs (syntactic error repairs):
the speaker produces a grammatical construction which cannot be
finished without violating the grammar of the target language. The
speaker interrupts his utterance and starts anew.
Examples:
'the man thinks up of л thinks of something'
'it's not you do л something you do every day'
A
'there s made a/fi/ uhm a film was made of it as well'
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•

28.
29.
30.
31.

•

32.
33.
34.
35.
•

36.
37.
38.
39.

40.

EX-repairs (repairs for tense or aspect):
the speaker has used the wrong tense or aspect and repairs his error by
selecting the correct verb form. In Levelt's categorization this subcate
gory was not available, probably because in LI production these types
of self-repairs are very rare. In L2 production, however, they are quite
frequent, which is why, in the present classification system, an EXsubcategory was introduced.
Examples:
'the man is uh, makes, is making' (repair for aspect, the speaker selected
the present simple instead of the progressive)
'yesterday it has rained л uh rained' (repair for tense, the speaker
selected the present perfect instead of the past tense)
'the second time we have л we had a half fish' (repair for tense, the
speaker selected the present instead of the past tense)
'he is trying to give it to the dog who is, uh seemed л uh seems to be uh
sleepy' (repair for tense, the speaker selected the past instead of the
present tense)
EF-repairs (phonological error repairs):
the speaker corrects a phonological error, e.g. because of a mispronun
ciation or an exchange of phonemes.
Examples:
'they have a /nai/7 л nice boat'
'they /rm/ л ran to their car'
'the man of course wants to have, his hats /bek/ л back'
'difficult //fcstian/ л guestion' (perseveration of the /f/ in 'difficult')
EM-repairs (morphological error repairs):
the speaker corrects a morphological error. Depending on the type of
error, morphological repairs can be subdivided into:
EAO-repairs (inflectional error repairs):
the speaker has selected the wrong ending in the case of verbs or
nouns.
Examples:
A
'so the man have has got his hats, back'
л
'he doesn't seen doesn't see anything'
л
'the monkeys with a hat on their head heads'
л
'the little boy and the fat man are looking how he do how he
does it'
EMD-repairs (derivational error repairs):
the speaker has selected the wrong derivational morpheme.
Examples:
л
'the car man drove away very quick uh quickly'
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41.
42.
43.

'and most we, mostly we sail in the weekend'
'very nicely, very nice flowers'
'you can choose a lot of difference, different uhm, ways for it'

44.
45.

EMF-repairs (morphological/phonological error repairs):
this category includes repairs for errors which can be classified as
either morphological or phonological or as a combination of the
two.
Examples:
'something the woman just hang uh л hung in the garden'
'we have /ri:/ л read some books'

46.

Morphological repairs which could not be placed in any of the
above subcategories were classified as EM-repairs:
Example:
'we read a bit /tekstas/, uh text'

•

47.
48.

EC-repairs (conceptual error repairs):
The types of errors mentioned so far are all lower-level processing
errors. Conceptual errors have their roots at a higher level and are the
result of wrong conceptual plans, usually due to misinterpretations. This
category was added to Levelt's classification system because of a
number of lexical error repairs which, in view of the context, in this
case a picture story, could not have been the result of selection errors.
Utterances 47 and 48 are examples of repairs which were classified as
conceptual rather than lexical error repairs. Both cases clearly indicate
that the speakers selected the correct words for the concepts they wanted
to express, but that those conceptual plans turned out to be wrong. In
example 47 the speaker first reports seeing a picture with two boys who,
at a closer look, appear to be a boy and a girl. In 48 the speaker initially
thinks that the woman in the picture is 'doing the dishes', but then he
notices that his original interpretation is wrong and quickly changes it to
'washing the clothes'.
Examples:
л
'now we see the two boy one boy and one girl'
'she is doing the dishes or something, oh nee she's washing the clothes'

A-repairs
As was mentioned in Chapter 1, an utterance does not necessarily have to be
wrong for it to be repaired. Speakers can also repair their message because
they think it inappropriate, for example because it is not specific enough. In
that case speakers make so-called appropriateness or Α-repairs. The following
types of Α-repairs have been distinguished:
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•

49.
50.
51.
52.
•

53.
54.
55.
56.
•

57.
58.
59.
•

60.
61.
62.
63.

AL-repairs (appropriateness repairs: lexical):
the speaker replaces one term with another, usually more precise, term
which better fits the concept he wants to express.
Examples:
'and then he is very sorry л he feels very sorry'
'it turns out to be a film л a movie scene"
'a shore of a lake л or the sea'
'behind him there are two boxes, or, uh, uh things like suitcases'
ΑΙ-repairs (appropriateness repairs: insertion):
the speaker repeats part of the original utterance and inserts one or more
words to specify his message.
Examples:
'you see a policeman л an English policeman'
'he is standing on his xihfeet, uh, two feet'
'the man is, the man with the hat is saying'
'a wife л a thick wife is uh washing uh, the clothes'
AS-repairs (appropriateness repairs: syntactic):
the speaker replaces the original syntactic construction with a construc
tion which, in his opinion, is more appropriate.
Examples:
'you see a door with a card named closed uh that the shop is closed'
'one hour uh, in uh, weekly I have one hour grammar'
'because out of the /sju:/ л because uh, a snake is coming out of the
suitcase'
AX-repairs (appropriateness repairs for tense or aspect):
the speaker repairs for tense or aspect, although the original verb forms
do not show any errors in this respect. This class of AX-repairs has
been added to Levelt's categorization for the same reasons as the EXcategory mentioned above.
Examples:
л
'the guys and the man they /ρ/ they uh, they 're playing'
'I guess it's the same in Vietnam of it was {stress} the same in Viet
nam'
'a girl that's that was addicted to drugs'
'the man is, has got awake'

D-repairs
The category of D-repairs contains those repairs in which the speaker interrupts
his current message to introduce a new, totally different topic. Evans referred
to these repairs as 'abandonments' (Evans, 1985, p. 367) because the speaker
discards all of the interrupted utterance and abandons his/her original idea.
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64.
65.
66.

Examples:
'then he walks /a:wl, л his wife dies of consumption'
'well uh people uh is uh, you can walk uh twenty, thirty or forty kilo
metres''
'you see the two strange men, they are, on the background you you see
the the caf

R-repairs
This rest category contains all overt self-repairs which (a) do not fit into any
of the above categories, (b) can be classified in more than one category or (c)
are repairs of correct items. Examples of the first type are repairs for stress (67
and 68). The second type includes those self-repairs which are difficult to
categorize because they are open to various interpretations (69 and 70). In
example 69 the speaker could either have made a phonological error repair as a
result of having mispronounced 'wants' or could have interrupted his utterance
to introduce a new topic (Different-repair). In example 70 the speaker replaces
'more beautiful' by 'most beautiful'. On the one hand, this repair could be
classified as an Ε-repair in which the speaker has selected the wrong modifier
(EL-repair). On the other hand, it could just as well be an Α-repair (AL to be
more specific) in which the speaker judged 'more' to be too weak and there
fore replaced it with 'most' as a more adequate reflection of his intention.
Whatever the speaker's actual intention, he clearly did not realize that by
replacing 'more beautiful' by 'most beautiful' he produced a grammatically
incorrect structure (see also example 71, in which the speaker erroneously
replaced the past tense 'had' by the present perfect 'we've had'). Such incor
rect repairs are not unusual in L2-repair data. Most L2 speakers are still in the
process of learning the language and may, therefore, not yet be aware of all
their grammatical mistakes. As these incorrect repairs are often difficult to
classify, it was decided to include them in the rest category as well.
Examples:
л
67.
'the {stress} apes apes {stress} are wearing them'
68.
'I live in Overasselt that's about twelve /ki:lo:me:tar/ л kilometers from
here'
69.
'she was л she wants to go uh, to go back' (EF or D?)
70.
'French is more beautiful most beautiful than English' (EL or AL?)
71.
'last year we had л we've had'
The above categories are schematically presented in the classification flow
chart in Appendix 4. This chart illustrates the use of the classification method
and summarizes the guidelines along which the overt self-repairs were catego
rized.
All self-repairs were classified independently by the author and a second
researcher. Those repairs whose classification the researchers disagreed on, for
example because they could be classified in more than one category, were
included in the rest category.
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3.3 Coding self-repairs
All classified repairs were coded for a number of aspects such as language,
task, type of repair, moment and length of interruption, and well-formedness.
These codes were stored in an Oracle database (SQL Forms) together with the
reparandum, the reparatum and the context in which the self-repair occurred.
For an overview of the database fields and the accompanying codes the reader
is referred to Appendix 4. Most of the codes in the overview are self-explanatory. Those which require further comment will be discussed in connection
with the topics in Chapter 4.
The Oracle database proved to be a very practical tool in selecting and
combining the information needed for answering the research questions. A
second Oracle application, called SQL Report Writer, presented the selected
information in concise reports, which was very useful, especially in the case of
distributions. In the following chapter the results of the data analysis will be
discussed.

4 Data analysis

INTRODUCTION

In Chapter 2 a number of hypotheses were formulated in connection with the
research questions of the project. The purpose of this chapter is to discuss
these questions in greater detail and to put the hypotheses to the test. First the
number and the distribution of self-repairs in LI and L2 speech production will
be discussed (section 4.1). This discussion will be followed by an analysis of
the use of editing terms (section 4.2). The next two sections (4.3 and 4.4) will
report on the point of interruption and the timing of self-repairs. The
grammatical well-formedness of self-repairs will be discussed in section 4.5.
Section 4.6 will give a short summary of the most important results of the
data analysis.
4.1 The number and the distribution of self-repairs
4.1.1 Results
This section will start with a discussion of the number of self-repairs in the
data. The hypothesis was that L2 speakers would make more self-repairs than
LI speakers, simply because they make more errors. Earlier self-repair studies
by Hieke (1981) and Wiese (1982, 1984) had reported one and a half to two
and a half times as many self-repairs by L2 as by LI speakers. In the present
study 2079 LI and 2623 L2 repairs were collected. Per subject and per task
samples of words were checked for the presence of self-repairs. It appeared
that, per 100 words, the subjects produced 1.43 repairs in their LI and 2.28
repairs in their L2, which came down to 1.6 times as many repairs in L2 as in
LI. The factor language proved to be highly significant: F(l,57)= 24.62,
p<.001. These results are in line with Hieke's and Wiese's findings and
support the above hypothesis. Table 1 (see p. 46) gives an overview of the
numbers per language and per level of proficiency.
Apart from the L1-L2 difference, table 1 shows some clear proficiencyrelated differences. The assumption was that the beginning L2 speakers would
produce most self-repairs, followed by the intermediate and the advanced
speakers, respectively. From table 1 we learn that the beginning and the
intermediate speakers produce about the same number of self-repairs per 100
words, whereas the advanced speakers produce considerably fewer repairs. A
number of statistical analyses applied to examine the relationship between
number of L2 repairs and L2 proficiency, revealed significant contrasts
between groups 1 and 3 (F(l,57)= 5.89, p< .05) and between groups 2 and 3
(F(l,57)= 4.92, p< .05). The contrast between groups 1 and 2 turned out to be
non-significant (F(l,57)= 1.43, p= .24). Apparently, both the beginners and the
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intermediate group are still in the trial and error stage. The advanced group has
evidently reached a stage in which language production has become less errorprone.

Table 1: Average number of self-repairs per 100
words, per language, per level of proficiency
Dutch

SD

English

SD

Group 1
Beginners

1.70

0.95

2.63

1.05

Group 2
Intermediate

1.35

0.96

2.55

1.21

Group 3
Advanced

1.25

0.87

1.75

1.15

Total over
Groups

1.43

0.93

2.31

1.19

Level

The much smaller between-group differences in the LI did not turn out
to be statistically significant.
According to Evans, self-repair behaviour can be expressed in terms of
an inverted U-shaped function: the number of self-repairs first grows with
increasing monitor skills, but then starts decreasing as language skills become
more advanced. Evans' data from children in kindergarten (five-year-olds) and
grade two (eight-year-olds) reflect the development of self-repair behaviour in
the first stages of language acquisition (see Chapter 1, section 1.1.2). She
found a significant effect for grade: the second graders self-repaired more often
than the kindergarteners. Evans' child data account for the rising curve of the
inverted U. The adolescent and adult data in the present study demonstrate a
decline in the number of self-repairs as speakers become more proficient,
which matches the downward curve in Evans' inverted U-function.
The following part will deal with the distribution of self-repairs in LI and L2
production. Tables 2 and 3 give an overview of the LI and L2 repair
distributions. Table 2 (see p. 47) compares LI and L2 self-repair behaviour
averaged over groups. Table 3 (see p. 48) lists the repair distributions per
language and per level of language proficiency.
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Table 2: Distributions of LI and L2 self-repairs, per langnage,
averaged over groups (raw data and percentages)
LI

%

L2

%

973

46.8

1042

39.7

AI

151

7.3

202

7.7

AL

784

37.7

766

29.2

AS

12

0.6

14

0.5

AX

26

1.2

60

2.3

242

11.7

590

22.4

EC

22

1.1

12

0.5

EF

66

3.2

179

6.8

EL

127

6.1

306

11.7

EM

4

0.2

5

0.2

EMD

2

0.1

6

0.2

EMF

3

0.1

5

0.2

EMI

5

0.3

50

1.9

ES

11

0.5

14

0.5

EX

2

0.1

13

0.5

D-repairs

413

19.8

264

10.1

R-repairs

274

13.2

322

12.3

C-repairs

177

8.5

405

15.5

Repair
A-repairs

E-repairs

Total

2079

2623
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Table 3: Distributions of LI and L2 self-repairs, per language, per evel of proficiency (raw data and percentages)
Group 1

Group 3

Group 2

Repair

LI

%

L2

%

A-repairs

374

45.4

602

32.8

AI

71

8.6

57

6.2

AL

291

35.4

221

AS

6

0.7

2

0.2

AX

6

0.7

21

91

11.1

EC

9

EF

%

L2

312 46.9

389

LI

%

LI

7.

L2

%

48.6

351

48.7

34

5.8

57

7.9

27.7 239

40.4

273

37.8

6

0.8

39.6 287

46

6.9

88

24.1 254

38.1

272

5

0.8

6

0.6

1

0.2

2.3

7

1.1

23

2.3

13

2.2

16

2.2

239

26.0

71

10.6

227

23.0

80

13.6

124

17.2

1.1

5

0.5

1

0.1

3

0.3

12

2.0

4

0.6

25

3.1

74

8.1

15

2.3

66

6.7

26

4.4

39

5.4

EL

46

5.6

128

13.9

44

6.6

120

12.2

37

6.3

58

8.0

EM

1

0.1

3

0.4

2

0.3

1

0.1

1

0.2

1

0.1

1

0.1

1

0.1

1

0.1

3

0.3

0

0.0

2

0.3

EMF

2

0.3

1

0.1

1

0.1

1

0.1

0

0.0

3

0.4

EM

1

0.1

16

1.7

2

0.3

22

2.2

2

0.3

12

1.7

ES

5

0.6

4

0.4

5

0.8

7

0.7

1

0.2

3

0.4

EX

1

0.1

7

0.8

0

0.0

4

0.4

1

0.2

2

0.3

D-repairs

168

20.5

88

9.6

136

20.4

113

11.5 109

18.4

63

8.7

R-repairs

116

14.1

122

13.3

88

13.2 115

11.7

70

11.8

85

11.8

C-repairs

73

8.9

168

18.3

59

8.9

14.2

45

7.6

98

13.6

Total

822

E-repairs

EMD

918

666

139
983

9.0

591

722

The statistical procedure applied to investigate the distribution of selfrepairs in LI and L2 production consisted of two parts: 1. an explorative
analysis, which focused on the effects of group and language on the type of
self-repair produced; 2. an analysis carried out to test a number of a priori
hypotheses concerning the use of AL-, EL- and EF-repairs. Both analyses were
based on the relative frequencies in table 3. 2

The statistical analyses were based on relative frequencies instead of raw data,
as exact info on the total word output per subject, essential for comparing
exact numbers of repairs, was not available. At the outset of the project it was
decided to transcribe only those speech strings that contained instances of selfrepairs. The reason for not transcribing the total word output per subject was
that the value of the information gained would not outweigh the large amount
of time needed for transcription.
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1. An explorative analysis
The effects of group and language on type of repair were examined by way of
ANOVA. The effects were analyzed for every type of repair separately, with
the exception of some very small categories of repairs. The statistical results
per type of repair are listed in table 4 below.

Table 4: Statistical resulte per type ol repair
Repair

group

language

group * language

F(2,27)

Ρ

F(l,27)

Ρ

F(2,27)

Ρ

AI

0.48

0.623

1.57

0.221

3.64

0.040

AL

3.24

0.055

22.41

0.000

2.65

0.089

EF

1.30

0.289

18.83

0.000

1.59

0.223

EL

2.01

0.154

29.77

0.000

4.77

0.017

EM*

0.66

0.527

26.02

0.000

0.11

0.896

2.50

0.101

0.00

0.999

0.35

0.707

0.26

0.776

48.30

0.000

1.24

0.863

0.52

0.602

1.54

0.226

0.15

0.243

0.54

0.592

41.75

0.000

1.49

0.305

ES
D
R
С

* The category of EM-repairs is a combination of EM-, EMD-,
EMF- and EMI-repairs.

If we take a look at table 4 we see that the categories of ES- and Rrepairs do not show any significant effect. This may not be all that surprising
considering the relatively small number of ES-repairs and the heterogeneous
character of the R-category.
There are four categories of repairs which demonstrate a language effect
only (the percentages in brackets can be found in table 2): EF-repairs (LI:
3.2%, L2: 6.8%), EM-repairs (LI: 0.7%, L2: 2.4%), D-repairs (LI: 19.8%, L2:
10.1%) and C-repairs (LI: 8.5%, L2: 15.5%). None of the repair categories
show a significant effect for group only.
Only in the case of the AI-, AL- and EL-repairs do we see an interac
tion between group and language. These interactions (including the marginally
significant interaction for the AL-repairs) made it worthwhile to cany out
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some additional analyses in order to find out whether or not the language
effect was group-specific. Tables S (EL-repairs) and 6 (AL- and Al-repairs)
present the statistical results with respect to (a) the language effect at the
various levels of proficiency and (b) the effect of proficiency level within LI
andL2.

Table 5: Simple contrasts EL-гераіп

EL
F(l,27)

Ρ

lang, by group 1

28.60

0.000

lang, by group 2

9.75

0.004

lang, by group 3

0.96

0.336

groups 1-2 by LI

1.92

0.177

groups 2-3 by LI

0.19

0.669

groups 1-3 by LI

0.91

0.348

groups 1-2 by L2

0.70

0.411

groups 2-3 by L2

3.89

0.059

groups 1-3 by L2

7.88

0.009

As far as the EL-repairs are concerned, there is a significant language
effect for groups 1 and 2: the beginners and intermediate speakers (= group 1
and 2, respectively) produce significantly more repairs in L2 than in LI, which
is not the case at the level of the advanced speakers (= group 3). The results
are also reflected in the percentages in table 3: group 1, LI: 5.6% versus L2:
13.9%; group 2, LI: 6.6% versus L2: 12.2%; group 3 LI: 6.3% versus L2:
8.0%.
With respect to effects of group we see a significant contrast in L2
between groups 1 and 3 and groups 2 and 3: the advanced speakers produce
significantly fewer EL-repairs (8%) in L2 than the beginners (13.9%) and the
intermediate speakers (12.2%). See Figure 1 (p. 51) for the percentages of ELrepairs per group and per language.
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Figure 1: EL-repairs, group and language
% 20-,

percentages
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From table 6 (see p. 52) we learn that there is a significant language
effect in the case of the AL-repairs only. Groups 1 and 2 produce significantly
more AL-repairs in LI than in L2: group 1, LI: 35.4% versus L2: 24.1% and
group 2, LI: 38.1% versus L2: 27.7% (the percentages can be found in table
3). Group 3 demonstrates the same behaviour as in the case of the EL-repairs.
The language effect for this group is absent (LI: 40.4% versus L2: 37.8%).
However, there is a significant group effect: group 3 produces more AL-repairs
in L2 (37.8%) than groups 1 (24.1%) and 2 (27.7%). See Figure 2 (see p. 53)
for the percentages of AL-repairs per group and per language.
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Table 6: Simple contrasta AL- and Al-repaira
AL

AI

F(l,27)

Ρ

F(l,27)

Ρ

lang, by group 1

17.22

0.000

2.18

0.151

lang, by group 2

9.59

0.005

3.77

0.063

lang, by group 3

0.91

0.349

2.90

0.100

groups 1-2 by LI

0.04

0.852

0.56

0.460

groups 2-3 by LI

0.34

0.567

0.38

0.542

groups 1-3 by LI

0.59

0.450

1.87

0.183

groups 1-2 by L2

1.39

0.248

4.70

0.039

groups 2-3 by L2

7.05

0.013

0.87

0.360

groups 1-3 by L2

14.72

0.001

1.53

0.226

The ΑΙ-repairs show a pattern that deviates from that for the AL- and
the EL-repairs. Figure 3 (see p. 53) illustrates the significant interaction of
language and group (see table 4), which indicates that now it is not group 3
but group 1 that behaves differently from the other groups. In LI group 1
produces more ΑΙ-repairs than groups 2 and 3, 8,6%, 6,9% and 5,8%,
respectively (see table 3 for percentages). In L2 we see an opposite
development: 6,2% for group 1 versus 9,0% and 7,9% for groups 2 and 3,
respectively. This tendency is partly supported by the simple group contrast
between groups 1 and 2 at L2 in table 6, but more convincingly by the
significant interaction of the contrast 'group 1 vs groups 2-3' with language: F
(1,27)= 7,26, p< .05 (not listed in table 6).
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Figure 2: AL-repaiis, group and language
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Figure 3: ΑΙ-repairs, group and language
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2. A hypothesis-based analysis
After these explorative analyses a second set of analyses was carried out. These
were based on a datamatrix in which the percentages for the AL-, EL- and EFrepairs were combined. The goal of these analyses was to test two a priori
hypotheses concerning the AL-, EL- and EF-repairs:
1.

in a comparison of the A- and the Ε-repairs the relative contribu
tion of Ε-repairs will be higher in L2 man in LI. First of all, L2
speakers make more Ε-repairs simply because they make more
errors, and secondly, they are so pre-occupied with the linguistic
correctness of the message they want to get across, that they can
be expected to pay more attention to errors than to inappropriate
words, which are in themselves correct.

2.

there will be a shift from simple repairs (such as EF-repairs) to
more complex repairs (such as AL-repairs) with increasing L2
proficiency. This assumption is based on earlier research with
developing speakers, which pointed to a relationship between
self-repair behaviour and stages of language development (see
Chapter 1, section 1.1.2).

ad 1. For the first hypothesis to be confirmed the value of the contrast (AL (EL, EF)), that is, the value of the contrast between the percentage for AL and
the combined percentages for EL and EF, should be higher in LI than in L2.
When we take a look at the percentages in table 2 we can work out the value
of the contrasts in LI and L2. For LI the value of the contrast is: 0.377 (AL) 0.093 (EL and EF combined) = 0.284. For L2 the value of the contrast is:
0.292 - 0.185 = 0.107. The order of these values, LI followed by L2, is in line
with the expectations, as is the F-ratio for the interaction between the contrast
values and type of language: F (1,27) = 48.82, p< 0.001.
ad 2. For the second hypothesis to be confirmed the value of the contrast (AL
- (EL, EF)) in L2 should increase with increasing level of proficiency. To
calculate the relevant contrasts the same procedure was applied as in the case
of the first hypothesis (see table 3 for the percentages). The values of the
contrasts in L2 are: group 1, 0.241 · 0.220 (again, EL and EF combined) =
0.021; group 2, 0.277 - 0.189 = 0.088; and group 3, 0.378 - 0.134= 0.244. The
rising line of contrast values agrees with the hypothesis, which can be con
firmed on the basis of the significant F-ratio for the interaction between the
contrast values and level of proficiency at L2: F (2,27) = 7.79, p< 0.002.
Because of the large variety of classification systems in the literature it is very
difficult to compare the repair distributions in the present study with distribu
tions from earlier self-repair studies. Only Levelt's (1983) and Brédart's (1991)
LI studies allow a small-scale comparison as their classifications are based on
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categories that are more or less similar to the ones used in this study. Table 7
presents a comparison of the repair distributions:

Table 7: Λ comparison of repair distributions
in LI
Repair
E-repairs

Levelt
(1983)

Bredart
(1991)

Van Hest
(1996)

41.6

47.7

11.7

EL

38.S

28.0

6.1

EF

0.8

11.8

3.2

ES

2.3

7.9

0.5

A-repairs

30.2

6.7

46.8

D-repairs

1.0

0.8

19.8

R-repairs

2.5

3J

13.2

C-repairs

25.0

41.5

8.5

When we compare Brédart's and Levelt's distributions with the ones
calculated for the present data, we notice considerable discrepancies. For the
greater part these distribution differences may be due to the methods of data
collection used. Bredart collected his repair data 'on-line', i.e. he noted down
the repairs while watching television or listening to conversations, but he did
not record them on tape. In comparison to the data in the present study, he
found relatively high proportions of EL- and EF-repairs and relatively low
proportions of A- and D-repairs, which suggests that perceptual bias may have
been at work. When one listens to spontaneous speech, repairs for lexical and
phonological errors are very salient and therefore easier to perceive than, for
example, repairs for inappropriate words (Α-repairs) or for messages that are
'wrong' with respect to content (D-repairs). Unlike Bredart, Levelt recorded all
his data, but he used a very restricted pattern-description task (see Chapter 1,
section 1.1.1), which did not call for much specification or deliberation on the
part of the speakers. This could account for the very low proportion of Drepairs and, in comparison with the present data, much lower proportion of Arepairs. An additional effect of his controlled format was that speakers used a
very limited set of lexical items, which largely consisted of colour names and
spatial directions. In such a controlled setting and with such a fixed set of
expressions to choose from, speakers are faced with the fact that utterances
may be either 'wrong' or 'right' but hardly ever 'inappropriate'. Therefore,
they are less inclined to produce Α-repairs, as a result of which the percentage
of Ε-repairs is relatively high. Especially the percentage of EL-repairs in
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Levelt's data can be considered high, compared to both Bredart's data and the
data in the present study. In this context the colour names in Levelt's corpus
proved to be a complicating factor. Of all his EL-repairs 60% were colour
name repairs, i.e. repairs where one colour name was substituted for another.
Very many of these errors were due to problems of colour similarity, for
example 'pink' instead of 'orange' and Orange' instead of 'red'. Together with
the task format, the confusion of colours may certainly have pushed up the
proportion of Ε-repairs in general, and of EL-repairs in particular.
To demonstrate how task-related self-repair behaviour may be, the
numbers and proportions of self-repairs have been calculated per task and per
language. The results are presented in table 8 (see p. 57). Under 'task Γ we
rind the data for the story-telling task, under 'task 2' the repairs that were
collected during the interview task. When we look at the proportions for the Aand the D-repairs in LI, we see a very clear task effect. In task 1, the most
structured task of the two, the proportion of Α-repairs is much higher and the
proportion of D-repairs is considerably lower than in task 2. Task 1 probably
evokes many more instances of specifications because of its descriptive
character and the lack of feedback (see Chapter 2, section 2.2.2). In task 2
(informal interview) the subjects are not given any specific instructions, which
allows them much more freedom. Consequently, there is less need for
appropriateness than in task 1 and speakers apparently feel much more free to
jump from one topic to another. A similar task effect can be found in L2.
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Table 8: Distributions of self-repairs, per language, per task, ¡
ged over groups (raw data and percentages)
LI

L2

Repair

Task
1

%

Task 2

%

Task
1

%

Task
2

%

A-repairs

502

54.6

471

41.3

519

43.5

523

36.4

AI

76

8.2

75

7.0

101

8.5

101

7.0

AL

413

45.0

371

32.2

372

31.2

394

27.5

AS

3

0.3

9

0.7

9

0.7

5

0.3

AX

10

1.1

16

1.4

37

3.1

23

1.6

124

13.1

118

10.2

271

22.6

319

22.4

E-repairs
EC

10

1.1

12

1.0

8

0.6

4

0.3

EF

38

4.0

28

2.4

77

6.5

102

7.1

EL

62

6.6

65

5.6

134

11.2

172

12.0

EM

3

0.3

1

0.1

2

0.2

3

0.2

EMD

0

0.0

2

0.2

2

0.2

4

0.3

EMF

3

0.3

0

0.0

4

0.3

1

0.1

EMI

2

0.2

3

0.3

33

2.7

17

1.2

6

0.5

8

0.6

ES

5

0.5

6

0.5

EX

1

0.1

1

0.1

5

0.4

8

0.6

D-repalrs

74

8.0

339

29.4

63

5.3

201

14.0

R-repairs

132

14.2

142

12.3

141

11.8

181

12.6

C-repairs

95

10.2

82

7.1

198

16.6

207

14.5

4.1.2 Discussion
When the research design for this project was set up, it was decided to opt for
a division into three groups of subjects at three different levels of L2 proficiency (beginners, intermediate and advanced). Expectations were that the selfrepair data produced would reflect these three stages in L2 development.
However, instead of the expected three-stage division a two-stage development
was found, in which the first stage is represented by groups 1 and 2, and the
second stage by group 3. This two-stage development is evident from both the
numbers and the distributions of self-repairs in L2. On average, groups 1 and 2
produce 2.63 and 2.48 L2 repairs per 100 words (based on samples of 200
words per task per subject), respectively, versus 1.75 repairs per 100 words for
group 3. The distribution of L2 self-repairs shows a similar division. Of the
categories of EL-, AL- and ΑΙ-repairs, which were analyzed for simple
contrasts, both the EL- and the AL-category demonstrated a significant contrast
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in L2 between groups 1 and 2 on the one hand and group 3 on the other:
groups 1 and 2 produced significantly more EL-repairs and significantly fewer
AL-repairs than group 3.
Besides a division into two rather than three levels, the analyses in 4.1.1
reveal some clear developments in L2 repair behaviour. First of all, in a
comparison of the A- and the Ε-repairs the relative contribution of Ε-repairs is
significantly higher in L2 than in LI. So, speakers make more Ε-repairs in
their L2 than in their LI. And secondly, there is a shift from simple (EF-, ELrepairs) to more complex repairs (AL-repairs) with increasing L2 proficiency.
The rising proportion of AL-repairs with increasing L2 skills suggests that the
frequent correction of inappropriate utterances requires advanced language
skills.

4.2 The use of editing terms
4.2.1 Results
In connection with the use of editing terms two research questions were
formulated. The first question was whether the relationship between editing
terms and types of repairs in L2 was similar to that in LI, as described by
Levelt in his 1983 study. The second question involved the aspect of transfer
of editing terms from LI to L2. Poulisse & Bongaerts (1994) reported on the
occurrence of non-adapted language switches by Dutch learners of English at
three different levels of proficiency. Among these switches were a large
number of editing terms, the use of which appeared to be proficiency-related.
As their data involved the self-repair behaviour of Dutch learners of English at
the same three levels of L2 proficiency as in this study, it was interesting to
investigate the aspect of transfer for the present data and compare these results
to Poulisse & Bongaerts'.
In his LI repair study Levelt had found that Α-repairs elicited relatively
few editing terms, whereas in the case of Ε-repairs editing terms were com
paratively frequent. In fact, the Ε-repairs elicited more than twice as many
editing terms as the A-repairs (61% versus 28%). Table 9 (see p. 59) shows
the distribution of editing terms in Levelt's data while tables 10 (see p. 60) and
11 (see p. 61) list the distribution of editing terms in the present LI and L2
data, respectively.
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Table 9: Levelt's distribution of editing terms over types of repair *
Repair

Editing terms
Uh

Of

Dus

Nee

Sony

Other

Total

A-repairs
(n= 290)

24
8%

9
3%

27
9%

3
1%

2
1%

16
6%

81
28%

AL
(n= 129)

8
6%

2
2%

18
14%

1
1%

9
7%

38
30%

E-repaira
(n= 399)

93
23%

32
8%

17
4%

9
2%

95
24%

246
61%

EL
(n=369)

87
24%

32
9%

17
5%

8
2%

95
26%

239
66%

EF
(n=8)

3
38%

ES
(n= 22)

3
14%

4
50%

1
12%

3
14%

D-repaira
(n- 10)

2
20%

R-repairs
(n=24)

2
8%

C-repairs
(n- 236)

170
72%

2
1%

Total

287

47

3
30%

5
50%

17
71%

22
92%

3
1%

27
11%

202
85%

14

158

556

3
13%

30

20

* This table only lists those types of repair that are comparable to the types
of repair in the present study. Due to rounding-off procedures there can be
some slight discrepancies between the percentage of repairs with editing
terms based on the total number of repairs in each category and the percentage of repairs with editing terms obtained by adding up the percentages for
each category of editing terms.
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Table 10: The distribution of editing terms in LI*
Repair

A-repairs
(n- 973)

Editing terms
Of

Uh

Nee

Dus

Uhm

138
14%

51
5%

4
0%

21
2%

2
0%

AL
(η- 788)

133
17%

40
5%

AS
(n= 12)

2
16%

AX
(n= 26)

3
12%

1
3%

E-repaira
(n- 242)

28
12%

31
13%

EC
(n= 22)

4
18%

EF
(n= 66)

1
2%

EL
(n= 127)
EM
(n= 14)

Other

Tot

29
3%

245
24%

2
1%

10
7%

AI
(n= 151)

Ik be
doel

4
1%

19
2%

12
8%
2
0%

29
4%

227
29%
2
16%
4
15%

17
7%

7
3%

87
36%

9
41%

1
5%

14
64%

11
16%

1
2%

1
2%

14
22%

21
16%

19
15%

7
5%

4
3%

55
43%

2
14%

1
7%

2
14%

1
7%

6
42%

1
0%

1
1%

1
0%

1
1%

2
1%

2
2%

ES
(n=ll)

0
0%

EX
(n=2)

0
0%

D-repalrs
(π- 413)

7
2%

24
6%

3
1%

R-repairs
(n= 274)

10
4%

19
7%

3
1%

C-repairs
(n= 177)

2
1%

27
15%

1
1%

Total
(n- 2079)

185
9%

152
7%

28
2%

3
1%

22
1%

6
0%

2
0%

10
2%

49
12%

2
1%

3
1%

37
14%

1
1%

31
18%

50
2%

449
21%

6
0%

* Due to rounding-off procedures there can be some slight discrepancies between the
percentage of repairs with editing terms based on the total number of repairs in each
category and the percentage of repairs with editing terms obtained by adding up the
percentages for each category of editing terms.
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Table 11: The distribution of editing terms in L2
Editing term·

Repair
Uh

Or

Of

Ja

Uhm

Well

I
mean

Nee

Yeah

No

Ot
her

Tot

A-repalr»
(n-1042)

117
11%

67
7%

34
3%

19
2%

16
2%

23
2%

5
1%

4
0%

3
0%

4
0%

39
4%

331
32%

AI
( η - 202)

20
10%

2
1%

2
1%

2
1%

1
0%

3
2%

I
0%

1
0%

1
0%

33
15%

AL
(η- 766)

92
12%

63
8%

31
4%

17
2%

13
2%

19
3%

3
0%

3
0%

38
5%

286
37%

AS
(o-M)

7%

ΑΧ
(η-60)

4
7%

2
3%

1
2%

89
15%

9
2%

20
3%

Ε-repair·
( η - 590)

3
0%

4
1%

1
7%

1
0%

2
3%

1
2%

6
1%

3
0%

15
3%

8
1%

16
3%

167
28%

1
8%

2
17%

3
25

1
8%

8
66%

4
2%

28
17%

10
3%

115
38%

1
8%

EC
(η- 12)

1
1%

10
17%

%

EF
(η- 179)

21
12%

EL
(η-306)

55
18%

EM
(η-66)

7
10%

1
2%

ES
(η-14)

3
21%

1
7%

EX
(η-13)

3
23%

D-repair·
( η - 264)

21
8%

R-repalrt
( в - 322)

28
9%

C-repalrs
(•-405)

74
19%

Total
( η - 2623)

329
13%

9
3%

2
14%

1
1%

18
6%

1
1%
3
1%

2
1%

13
4%

5
2%

8
12%
1
7%

5
35%
3
23%

1
0%

5
2%

17
6%

10
4%

5
2%

17
6%

1
0%

13
5%

3
2%

2
1%

95
36%

7
2%

10
4%

3
1%

7
2%

1
0%

4
1%

3
1%

8
2%

5
2%

76
24%

2
0%

4
1%

13
3%

13
3%

1
0%

2
0%

1
0%

6
2%

3
1%

119
29%

79
3%

70
3%

60
2%

48
2%

36
1%

28
1%

25
1%

25
1%

65
2%

788
30%

23
1%

* Due to rounding-off procedures there can be some slight discrepancies between the
percentage of repairs with editing terms based on the total number of repairs in each
category and the percentage of repairs with editing terms obtained by adding up the
percentages for each category of editing terms.
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Both tables 10 and 11 show relatively little difference between the percentages
of editing terms in A- and Ε-repairs. In LI 24% of the Α-repairs included
editing terms versus 36% of the Ε-repairs, in L2 the percentages were 32%
versus 28%, respectively. A possible explanation for the fact that the present
data lacked the A-Ε contrast found by Levelt, could be that Levelt's category
of Ε-repairs consisted for 92% of EL-repairs, a type of repair that was fre
quently (in 66% of the cases, see table 9) introduced by editing terms. In the
present LI data the EL-repairs also constituted a considerable part of the total
number of LI E-repairs (52%), but in addition there was a high number of EFrepairs (27% of the total number of LI Ε-repairs). The fact that these EFrepairs were less frequently introduced by editing terms than the LI ELrepairs, 22% versus 43% (see table 10), could partly explain the absence of a
contrast between the use of editing terms in the E- and Α-repairs in the present
data.
The Α-repairs in Levelt's data set were mostly introduced by 'uh' or the
Dutch connective 'dus', the Ε-repairs were usually preceded by 'uh', 'of,
'nee' and 'sorry'. In general, the interjection 'uh' was most frequent: it
occurred in 52% of the repairs with editing terms. The data in the present
study showed a larger variety of editing terms, both in LI and L2 production.
The discussion will be limited to the most frequent types of editing terms. In
decreasing order of frequency (see table 10) the LI repairs were introduced by
'of (= Dutch for 'or'), 'uh', 'nee' (Dutch for 'no'), 'dus' (Dutch for 'so'),
'uhm', and 'ik bedoel' (Dutch for 'I mean'). The most important editing terms
in L2 were, again in decreasing order of frequency (see table 11), 'uh', 'or',
'of (Dutch), 'ja' (Dutch for 'yes'), 'uhm', 'well', 'I mean', 'nee', 'yeah' and
'no'. A closer look at the distribution of editing terms in general revealed that
some terms were repair-specific. For example, 'dus' and 'well' were almost
always used in combination with Α-repairs, while 'no' and 'nee' were much
more error-related. However, these fixed combinations were exceptions to the
rule, as most editing terms occurred across repair types. The list of L2 editing
terms includes some clear transfers from LI, such as 'of, 'ja' and 'nee'. An
analysis of the use of these three terms per subject group showed that the
transfer rate dropped as speakers became more proficient. The beginning L2
speakers produced 51% of the LI terms, followed by the intermediate and
advanced groups with 38% and 11%, respectively.
Just as in Levelt's study, the interjection 'uh' was used most widely and
also most frequently. It occurred in 39% of all the LI and L2 repairs with
editing terms. According to Levelt, the use of 'uh' is a symptom of the
'actuality or recency of trouble'. As a consequence it should be most frequent
in those cases in which trouble would still be on at the point of interruption,
such as C-repairs and within-word interruptions. This prediction was confirmed
by the data. 67% of the C-repairs with editing terms were introduced by 'uh',
as opposed to 47% and 29% of the E- and Α-repairs. As far as within-word
interruptions were concerned, 66% of them were followed by 'uh', which was
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twice as much as in the case of the other interruptions with a cut-off immediately after the trouble word or with a delay of 1 or more words.
In Chapter 3 editing terms were described as optional elements in the
repair structure. The fact that editing terms can help the repair process by
accommodating listeners and by enabling speakers to hold the floor, suggests a
frequent use of these expressions. However, the present data show that speakers often decide not to use them: only 21% of the LI and 30% of the L2
repairs in the present corpus were preceded by editing terms. So, in all, only
27% of the repairs included editing terms, which is considerably lower than the
57% reported by Levelt (1983). As this discrepancy could have been the result
of a task effect, the distribution of editing terms in Tasks 1 and 2 was looked
into. In LI 29% of the repairs in Task 1 included editing terms versus 16% in
Task 2. This difference could be due to the more structured character of Task
1, which did not allow any interaction between speakers and listeners. Speakers
may have tried to compensate for this by using editing terms as an indirect
way of communication with their listeners. In Levelt's case this urge may have
been stronger, because, apart from being more structured than Task 1 in the
present study, his task was also more 'target-driven'. The speakers, as it were,
had to take the listeners by the hand and guide them along a path of coloured
dots. In order to prevent the listeners from heading in the wrong direction, the
speakers may have used the editing terms as a way of keeping the listener on
the right track. In the L2 data in the present study the use of editing terms did
not appear to be task-related: in both tasks 30% of the repairs included editing
terms. A possible explanation could be that, in general, L2 speakers feel less
confident about their language production than LI speakers. Consequently, they
may tend to signal trouble to the listener even in those situations in which
there is normal feedback, such as in the case of an interview task (Task 2).
4.2.2 Discussion
The results of the present study suggest that the default repair structure is a
structure without an editing term. If editing terms are included, which is in
27% of the cases, speakers seem to prefer empty fillers, such as 'uh', to terms
with semantic value. Apparently, the main function of an editing term is to
signal trouble rather than to accommodate the listener by using a term which is
semantically related to the repair under construction.
There seems to be very little difference between the use of editing terms
in LI and L2 production. The types of terms and their frequency rates (see
tables 10 and 11) are very similar. The transfer of terms from LI appears to be
limited to 'of, 'nee', 'ja' and 'dus', which get mixed up with their L2 equivalents, especially in the two lowest proficiency groups. This confusion of terms
decreases as speakers become more proficient in L2, which agrees with
Poulisse & Bongaerts' (1994) findings. They propose a model of second
language production in which LI and L2 lemmas are selected through
spreading activation. In this context, they give some explanations for the
frequent use of LI editing terms by less proficient L2 speakers. Firstly, they
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suggest that high-frequency words, such as editing terms, require less
activation for lexical access than low-frequency words. In the case of
beginning L2 speakers, LI editing terms are much more frequent than their L2
equivalents, so that the LI terms may often reach the level of activation
required for lexical selection before their corresponding L2 terms. As L2
speakers become more proficient, the use of L2 editing terms will increase.
Consequently, the difference in frequency between LI and L2 editing terms
will diminish, so that the LI editing terms will no longer require much less
activation than the L2 terms. This will lower the chance of an LI term being
selected instead of an L2 term.
Secondly, Poulisse & Bongaerts (1994) suggest that beginning and
intermediate L2 speakers, who do not have much attention to spare, focus their
attention on content words rather than editing terms, which usually carry little
information. Therefore, in the case of less proficient L2 speakers, LI editing
terms may easily pass the monitor. The transfer rate of LI terms will drop
with the increase of language skills, when L2 speech has become more
automatic and L2 speakers have more time for monitoring.
4.3 The point of interruption
4.3.1 Results
One of the key words in self-repair research is 'trouble'. Speakers must
experience some kind of problem, for example an error or an inappropriate
word, in order to stop an utterance and produce a self-repair. Levelt suggested
that the interruption of speech in self-repair is guided by a rule, which he
named the Main Interruption Rule (MIR) (see Chapter 1, section 1.1.1). In his
opinion, speakers interrupt an utterance as soon as they become aware of
trouble, which means that they can violate word boundaries and interrupt in the
middle of a word or even a syllable. However, there is an exception to the
rule: speakers tend to respect the integrity of words that in themselves are
correct.
In connection with Levelt's MIR, two hypotheses were formulated.
Firstly, if Levelt is correct, there should be many more within-word interrup
tions in the E- than in the Α-repairs, which do not repair for true errors.
Secondly, if interruption is directly linked to detection, L2 speakers should
interrupt their utterances earlier, as they speak more slowly than LI speakers
and, consequently, have more time for error detection. An additional prediction
would then be that, with increasing proficiency, there would be a shift from
early interruptions in the case of the beginners to late interruptions with the
advanced L2 speakers.
To be able to test these hypotheses all the repairs in the database were
coded for point of interruption, i.e. it was indicated whether the utterance was
interrupted within the trouble word, immediately after it or with a delay of one
or more words. It was decided to use words as a measure instead of syllables,

65
because, in view of Levelt's Main Interruption Rule, it would be interesting to
find out whether or not interruptions violated word boundaries. The following
set of numerical codes was used (see also Appendix 4): -0,5, within the trouble
word; 0, directly after the trouble word; 0,5, within the word following the
trouble word; 1, one word after the trouble word; 1,5, within the second word
after the trouble word; 2, two words after the trouble word; > 2, more than
two words after the trouble word.
Figures 4 and 5 (see p. 66) give an overview of the points of
interruption for the most frequent repair types in LI and L2 production. The
figures indicate mat in LI as well as in L2 there is a tendency to interrupt
utterances earlier in the case of true error words than in the case of correct, but
inappropriate words.

Figure 4: LI interruptions
percentages
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point of interruption
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Figure 5: L2 interruptions
percentages
phon.
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o¿

ι

ïfi
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When we take a closer look at the interruptions for the Ε-repairs in LI and L2
production, we see that: (a) in general, interruptions tend to be earlier for
phonological errors than for lexical ones (figures 4 and 5); (b) compared to the
LI interruptions, the L2 interruptions are later in the case of phonological
errors (figure 6, p. 67), but somewhat earlier in the case of lexical errors and
inappropriate words (figures 7, p. 67, and 8, p. 68); (c) all interruption patterns
show a clear division into EARLY (within and directly after the trouble word)
and LATE (all other) interruptions.
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Figure 6: EF, LI and L2 interruptions
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Figure 7: EL, Ll and L2 interruptions
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Figure 8: AL, LI and L2 interruptions
percentages
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For a statistical analysis of the interruption patterns in LI and L2
production the numerical codes in figure 4 were used to calculate the median
interruption point for each subject for each of the 2x3=6 language (LI or
L2)/repair type (AL, EL, EF) combinations. As the distributions of the interruption points were very positively skewed, medians were preferred to means
in order to prevent outliers from biasing the averages. These medians were
submitted to an analysis of variance with GROUP (3 levels: group 1, group 2
and group 3) as between-subjects factor and with LANGUAGE (2 levels: 1
Dutch, 2 English) and REPTYPE (3 levels: 1 AL-repairs, 2 EL-repairs, 3 EFrepairs) as crossed-within-subjects factors. The collapsing of the data over
subjects within groups yielded the following means (i.e. averaged medians):

Table 12: Mean points of interruption for AL, EL and
EF collapsed over subjects within groups

L2

LI

Group

AL

EL

EF

AL

EL

EF

group 1

.630

.648

-.315

.282

-.058

-.180

group 2

.610

.533

-.100

.065

.126

-.195

group 3

.191

.556

-.328

.221

.342

-.006
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As the underlying coding system associates the value zero with the
boundary following the 'problem word', the signs of these means nicely
indicate whether the average interruption in the corresponding combination
takes place before (-) or after (+) this boundary. The results of the (omnibus)
ANOVA are presented in table 13 below.

Table 13: Results ANOVA
SS

DF.

MS

F

Ρ

mean

5.072

1

5.072

15.47

0.000

group

0.003

2

0.001

0.00

0.995

lang.

1.857

1

1.857

9.09

0.005

reptyp

11.378

2

5.689

22.48

0.000

group by lang.

1.406

2

0.703

3.44

0.046

group by reptyp

0.995

4

0.248

0.98

0.425

lang, by reptyp

2.532

2

1.266

4.21

0.020

group by lang,
by reptyp

0.491

4

0.122

0.41

0.801

Source of vari
ation

The significance of the source 'MEAN' indicates that the overall
average (0.168) significantly exceeds the value zero. This means that, on
average, interruption takes place after the problem word boundary. The
strongest effect seems to be the REPTYPE effect (means: AL: 0.333, EL:
0.358, EF: -0.187), followed by the LANGUAGE effect (means: LI: 0.269,
L2: 0.066). The GROUP effect seems to be ineffective (means: group 1: 0.168,
group 2: 0.173; group 3: 0.163). In the next paragraphs the statistical results
will be discussed in relation to the hypotheses on page 64.
The first hypothesis concerned the effect of type of repair on the point
of interruption. Table 12 listed the mean interruption points per type of repair
and per group, averaged over subjects. To get an idea of the general effect of
REPTYPE, mese means were collapsed over groups. Table 14 (see p. 70)
shows the mean point of interruption for AL, EL and EF within LI and L2.
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Table 14: Mean points of interruption for
AL, EL and EF collapsed over groups
LI

L2

AL

EL

EF

AL

EL

EF

.477

.579

-.248

.189

.137

-.127

The means in table 14 support the very strong REPTYPE effect (F= 22.48, p=
0.000), which was already mentioned as one of the main statistical effects.
However, statistical analysis also revealed a significant interaction between
REPTYPE and LANGUAGE (F= 4.21, p< .05), which necessitated an extra
analysis dealing with simple rather than main effects. The results of this
additional analysis are listed in table IS.

Table 15: Statistical results per type of
repair
F(l,27)

Ρ

AL vs EL, EF in LI

4.83

0.037

AL vs EL, EF in L2

6.00

0.021

EL vs EF in LI

23.33

0.000

EL vs EF in L2

6.80

0.015

Simple contrast

It was hypothesized that Ε-repairs would take place earlier than Arepairs, and that among Ε-repairs EF- would precede EL-repairs. The simple
contrasts in table 15 seem to confirm this hypothesis. However, the corre
sponding means in table 14 suggest that it is an overgeneralization to ascribe
the earlier interruption to the EL/EF-category as a whole: it is mainly the
category of EF-repairs that 'advances' interruption. Additional testing of the
contrast between AL and EL yielded non-significant F-ratios for both LI (F=
0.25) and L2 (F= 0.32). Therefore, only EF-repairs can be said to advance the
point of interruption, an effect which was expected to occur for both types of
Ε-repairs. This means that the first hypothesis, and consequently Levelt's МГО,
is only partly confirmed.
The second hypothesis dealt with the link between level of L2 proficien
cy and point of interruption. Table 16 (see p. 71) gives an overview of the
mean point of interruption per level in LI and L2.
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Table 16: Table of means
LI

L2

group
1

group
2

group
3

group
1

group
2

group
3

.321

.348

.140

.015

-.001

.186

The means in table 16 suggest an effect of group in L2: the advanced speakers
(group 3) seem to interrupt their utterances later than the beginners and
intermediate speakers. However, as was indicated earlier, the factor GROUP
turned out to be of no effect (F= 0.00, p= 0.9951, see table 13). Nevertheless,
we could be dealing with a false negative here, as statistical analysis did reveal
a significant interaction between GROUP and LANGUAGE (F = 3.44, ρ =
0.046, table 13). Therefore, an additional analysis was carried out to inves
tigate the simple GROUP effects. The results are presented in table 17.

Table 17: Group effects
F(l,27)

Ρ

groups 1,2 vs 3 in LI

1.70

0.203

groups 1,2 vs 3 in L2

7.30

0.012

LI vs L2 in group 1

6.88

0.014

LI vs L2 in group 2

8.93

0.006

LI vs L2 in group 3

0.15

0.698

Simple contrast

The nature of the interaction between LEVEL and LANGUAGE becomes clear
from the LEVEL contrasts 1,2 versus 3 in table 17. A calculation of the LI
and L2 contrasts on the basis of the means in table 16 yields opposite signs for
the two contrasts: LI contrast, (.321 + .348) - .140= .529; L2 contrast (.015 .001) - .186= -.172. This means that, in L2, utterances are interrupted later as
speakers become more proficient. Only the L2 contrast appears to be statis
tically significant (the LI contrast failed to be significant due to a large error
term).
The simple contrasts between the languages at the various levels (second
part of table 17) indicate that beginners (group 1) and intermediate speakers
(group 2) tend to interrupt their LI utterances later than their L2 utterances. In
the case of the advanced group there is no significant L1-L2 contrast.
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4.3.2 Discussion
A general conclusion is that the interruption pattern is dependent on both type
of language and type of self-repair. It may seem contradictory, but L2, as
opposed to LI, advances the point of interruption. As L2 speech is less
automatized and, therefore, less fluent than LI speech, the speech process takes
more time, which gives L2 speakers more opportunity to check and interrupt
their utterances. With respect to the effect of types of self-repairs, speakers
interrupt their messages significantly earlier in the case of (phonological) error
words than in the case of inappropriate words. As inappropriate words are not
likely to cause immediate problems for the listener, the speaker apparently
prefers to postpone his interruption for the sake of ongoing conversation.
In the previous section the differences in interruption patterns for EFand EL-repairs were already briefly discussed. The data showed that interruptions were earlier in the case of phonological error repairs than in the case of
lexical ones. This difference could be explained in terms of Levelt's model of
speech production. In his model the route for the correction of phonological
errors is shorter than for lexical ones: (a) because, in speech perception, the
information needed for phonological decoding becomes available first, which
makes the detection of phonological errors faster than that of lexical ones, and
(b) because in the case of phonological errors the speaker only has to check the
lexicon for the existence of the phonological word, whereas in the case of
lexical errors the speaker not only has to do that, but also has to check whether
the word expresses the meaning he wanted to convey. As a result of (a) and
(b) the correction of phonological errors has a head start over that of lexical
ones.3
Besides a difference in interruption pattern, both types of E-repairs
revealed a sharp division in early and late repairs, which made it interesting to
take a closer look at these subcategories. The most important question in this
respect was whether the division could be due to error characteristics or
whether it was simply a matter of concentration and attention. A study of the
EF-repairs involved showed that there were two main causes for repair: 1.
phoneme substitutions, mainly anticipations and perseverations, in which the
wrong segment has been selected. These types of phonological slips, most of
which occurred at the beginning of a word, accounted for 61% of the early
interruptions (see examples 1 to 7); 2. problems of pronunciation, which are
typical for L2 speakers and which result from problems with the realization of
L2 phonemes. These latter problems accounted for 69% of the late L2 interruptions (see examples 8 to 12).
1

The fact that phonological errors are interrupted earlier than lexical errors
does not imply that they are repaired more often. Poulisse (personal communication) found that of the 131 LI errors in her corpus 65% of the lexical and
52% of the phonological errors were repaired, while from the 1999 L2 errors
that she collected (Poulisse, in press) 62% of the lexical and 58% of the
phonological errors were repaired.
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Examples:
Early interruptions (phonological errors) *
1.
'een emmer waar allemaal steentjes in /sii/ л uh zitten'
(a bucket that /kanstei/ A uh contains stones)
2.
'de olifant probeert op een soort boot te /sœ/ л uh slappen'
(the elephant tries to Λε/ л uh to step into a kind of boat)
3.
'do you know the school /skis/ л system in Holland?'
4.
'yeah Charlie and the /gl/ л great glass elevator'
5.
'en het is niet echt gras, maar /krön/ uh kunstgras dus'
(and it's not real grass, but aititi uh artificial turf)
6.
'hondje bijt in de turisi л tuinslang'
(little dog bites into the garden /nao/ л garden hose)
7.
'and the /рэ:1і:£/ л polifis officer'
* the linguistic units that are the sources of the anticipations or perseverations
have been presented in boldface
Late interruptions (phonological errors)
8.
'the same /mpidam/ li л modem life as in uh Holland'
9.
'all the apes do the same so he got his /h£ts/ back, hâts back'
10. 'they're in a big mess at /di;/ half uh л of at the half of the movie'
11. 'in /fia/ airplane л in ÜIÊ airplane'
12. 'we IsH there, we ate there'
In the case of lexical errors it was less easy to point out structural
reasons for the division in early and late interruptions. A detailed analysis of
the EL-repairs showed that the following factors favoured early interruptions:
1. access of an LI word instead of the L2 equivalent (in 33% of the early L2
interruptions, see examples 13 to 16); 2. misselection of words that belong to a
'closed system' of lexical items, such as numerals, ordinals and days of the
week or that are antonyms of the intended word (together accounting for 15%
of the early interruptions, see examples 17 to 19 and 20 to 22, respectively).
The late interruptions were mainly due to: 1. 'false fits', i.e. lexical items
which seem to fit the context (in 39% of the late interruptions, see examples
23 to 25) and, consequently, lead the speaker to believe, at first hearing, that
the utterance is correct; 2. uncertainty with respect to particular L2 rules,
which, initially, may have caused the errors to pass unnoticed (in 14% of the
late L2 interruptions, see examples 26 and 27).
Examples:
Early interruptions (lexical errors)
л
13. 'a lot of /by (onset of Dutch woord 'boom' = 'tree') of trees'
14. 'the man who was waiting is screaming that his luggage is /wy (onset of
л
Dutch woord 'weg' = 'away') away'
л
15. 'there's a man and a /k/ (onset of Dutch woord 'kind' = 'child') and a
child'
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16.
17.
18.
19.
20.
21.
22.

'and then you are playing /te:/ (onset of Dutch woord 'tegen' = 'against') л against big teams'
'and the ІЩІ л the two boys seem to win'
'so we cook Monday to /fr/ л to Thursday'
л
'en de der de vierde man'
л
(the thir the fourth man)
'ja voor de rest /min/ (=minste ('least')) л meeste vrienden die wonen
eigenlijk allemaal niet in Wijchen'
(and for the rest few л mostfriends,none of them live in Wijchen)
'er staat nog een /m/ (=man) л een vrouw die staat nog verbaasd te
kijken'
(there's a man л woman who looks surprised)
'at the /Is/ (=left) л righi side there's the door'

Late interruptions (lexical errors)
23.
'want je hebt 't tweede jaar dan 'n , 'n strafrechtelijk jaar of 'm uh, pfiff
ik zeg 't fout, 'n publiekrechtelijk jaar'
(because the second year you have a, a 'criminal law year' or uh, pfff I
put it wrongly, a 'public law year')
24.
'speerwerpen en sprint dat uh gaat goed, nee verspringen en sprint gaat
goed met elkaar samen'
(throwing the javelin and sprinting go uh well, no the long jump and
sprinting go well together)
25.
'hoorde de man achter de toonbank uh iets en die keek dus om en die
uh die zag dus dat die man dus een radio had uh, uh gestolen en die
riep dus of die ließ dus uh, de man die liep uh naar buiten'
(the man behind the counter heard something and he looked round and
he saw that that man had stolen uh uh a radio and that man talked or he
walked uh, that man walked out of the shop)
26.
'a child is under the clothes who are on the line A dial (stress) are on
the line'
27.
'the boy and the girl, buy a balloon of the man, from the man'
The interruption data suggest that the point of interruption is linked to
the ease and, consequently, to the speed with which errors can be detected. In
the case of early interruptions we are dealing with clear mistakes and it is
possible that these are detected and corrected very quickly, due to their
prominence and/or disruptive character. Postma & Kolk (1992) reported that
phoneme substitutions, which accounted for most of the early interruptions
with phonological errors in their data, were more often corrected than other
phonological slips, such as omissions and additions. They suggested that this
might not only be due to their being more disruptive, but also to their being
easier to detect as a result of a larger incongruity between intended and
articulated segment. This, together with the fact that many of the phoneme
substitutions in the early interruption data occupied a prominent, initial
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position, may have contributed to their fast detection and correction. With
respect to the lexical errors in examples 13 to 22, the following reason could
be suggested why these errors were interrupted so early in the trouble word.
Practically all examples involved content words, four of which were unintentional language switches from LI. In their study of first language use in second
language production Poulisse & Bongaerts (1994) found that LI content words
that were used unintentionally in L2, were corrected 1.7 times as often as LI
function words. They also found that the unintentionally used LI content
words were intercepted within the word much more frequently than the LI
function words, in 68.6% versus 15.5% of the corrected cases, respectively.
They first of all suggested that this difference might be related to the fact that
function words are shorter. In addition, they argued that it might be due to the
fact that content words carry more information than function words and that
L2 speakers, because of attention limitations, tend to focus on meaningful
items.
Whereas with many of the early interruptions the monitor process must
have started before articulation, most of the late interruptions must have been
the result of post-articulatory monitoring. The reason for this is that the
detection of the errors involved was to a very high degree dependent on the
inspection of the auditory signal. In the case of the phonological errors, late
interruptions were due to pronunciation problems. These problems may have
been detected so late because of a wrong mapping of LI phonological features
onto correctly selected L2 phonemes, a mismatch which only became evident
during articulation. The same goes for the lexical errors which were earlier
referred to as 'false fits'. It is not unlikely that, due to a seemingly fitting
context, the wrongly selected word passed the internal monitor and was not
detected until later.

4.4 The timing of self-repairs
4.4.1 Results
The interruption patterns discussed above gave us some indication of the speed
and ease with which errors can be detected and repairs can be initiated.
However, those patterns did not provide us with information about the actual
timing of self-repairs. In order to gain a better insight into this aspect of selfrepair a selection of self-repairs was digitized and analyzed by means of the
speech processing programme X-waves. This programme made it possible to
generate both spectrograms and time waveforms, which were used to measure
the following three time intervals (see Figure 9, p. 76):
(a) the error-to-cut-off interval, which runs from the onset of the reparandum
to the interruption of the flow of speech;
(b) the cut-off-to repair interval which runs from the point of interruption to
the onset of the reparatum;
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(с) the еггог-torepair interval which comprises the complete repair process
from the onset of the reparandum to the onset of the reparatum.
Figure 9: Self-repair divided in time intervals
error

to

repair

error -

to cut-off - to

repair

What's your meaning
reparandum

of

\l/
editing term

your opinion?
reparatum

In the literature there has been some discussion about the so-called 'functions'
of these repair intervals. Laver (1980), Berg (1986) and Levelt (1989) assumed
that during the error-to-cut-off interval detection takes place and that the cut
off-to-repair interval is mainly devoted to the (re)planning of speech. Blackmer
& Mitten (1991) rejected the idea of the cut-off as a reliable point of division
between the detection and the (re)planning of errors. They based their argu
ments on the occurrence of very short cut-off-to-repair times which were
shorter than could be explained by existing models of speech production, and
on a number of repairs on the fly (12% of their entire sample), in which the
repair was ready for articulation immediately after the cut-off point. With such
repairs planning must have occurred prior to the cut-off, which suggested that
planning need not be restricted to the cut-off-to-repair interval. In addition,
they found a negative correlation between the error-to-cut-off and the cut-offto-repair times in faster repairs (so the cut-off-to-repair times were shorter as
the error-to-cut-off times were longer), which suggested that the time prior to
cut-off could be used for (re)planning.
The first assumption, that planning needs to be restricted to the cut-offto-repair interval, seems rather rigid in view of Blackmer & Mitton's data and
the 1% repairs on the fly found in the present data set. Therefore, in this study,
a less strict approach is preferred. Here it is assumed that the error-to-cut-off
interval is mainly, but not exclusively, used for the detection of errors and that
the cut-off-to-repair interval is dedicated to the (re)planning of repairs.
In the following discussion a distinction will be made between overt and covert
self-repairs. The hypotheses and results for the overt repairs will be presented
first.
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Overt repairs
With respect to the timing of overt self-repairs, the first assumption was that
the order of interruption (phonological errors are interrupted earliest, then
lexical errors and then inappropriate words) should be reflected in the time
intervals, in particular in the error-to-cut-off interval. This interval should be
shortest for the EF-repairs. In addition, the cut-off-to-repair interval, in which
planning is assumed to take place (Laver, 1980; Berg, 1986; Levelt, 1989), was
also expected to be shortest for the EF-repairs, because it would take less time
to plan a phonological repair than a lexical repair, let alone an appropriateness
repair. Thirdly, as a consequence of these assumptions, the overall repair times,
so the error-to-repair intervals, would be longest for the Α-repairs, followed by
those for the EL- and EF-repairs, respectively. Finally, for all three repair
types, the cut-off-to-repair intervals and the overall repair times were expected
to be longer in L2 than in LI, as L2 speakers would need more time to replan
and process their utterances. The length of these latter intervals would again
decrease as L2 speakers would become more proficient.
Measuring the repair intervals turned out to be a time-consuming and difficult
job, especially in the case of the error-to-cut-off and the cut-off-to-repair
intervals. Due to coarticulation at the measurement site it was sometimes very
hard to determine the exact boundary between the two intervals. In order to
avoid errors of measurement as much as possible, the selection of overt repairs
was initially restricted to repairs with very sharp and sudden cut-offs (see set
one below), which facilitated measurement. However, this procedure yielded
relatively few repairs. For this reason it was decided to opt for a second,
random selection of repairs. In this set all repairs were measured for overall
repair times. In this context the presence of a cut-off point was not considered
a prerequisite, as in the case of the first set. It appeared that cut-offs could
often facilitate measurement, but that they were no guarantee for clear interval
boundaries. Therefore, with respect to the analysis of the error-to-cut-off and
cut-off-to-repair times, only repairs with clear interval boundaries were
included. These boundaries were determined by close inspection of the spectro
gram and the waveform as well as by checking those findings with the actual
recording. The occasional lack of clear interval boundaries explains the general
difference between the total number of repairs for the various repair types and
the number of repairs actually analyzed with respect to the error-to-cut-off and
cut-off-to-repair time intervals.
In the next paragraphs the time intervals for the two sets of overt repairs will
be reported. In order to trace general differences between the various types of
repairs the results will first be discussed independently of type of language.
Next, the time intervals in the second set will be further analyzed for LI and
L2 differences.
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The first set contained EF- and EL-repairs which were selected on the basis of
two criteria: (a) they had to include a sharp cut-off point, i.e. a sudden, clear
interruption of the flow of speech, which would help to determine the transi
tion between the intervals and facilitate measurement; and (b) the point of
interruption had to occur at a maximum of one word after the reparandum. The
reason for this second criterion was that, in view of the interruption patterns,
this would yield the most representative set of Ε-repairs. In all, the data
contained 167 repairs that met the above criteria, 96 EF- and 71 EL-repairs.
The group of EF-repairs included 29 LI and 67 L2 repairs, that of the ELrepairs consisted of 15 LI and 56 L2 repairs.
For the repairs in the first set the overall repair time was measured, that
is, the error-to-repair interval. In the case of EF-repairs this interval spanned
the time period from the onset of the wrong phoneme, so from the onset of the
'1' in 'the gl л great glass factory' to the onset of the reparatum 'great'. As far
as EL-repairs were concerned the error-to-repair interval ran from the onset of
the wrong lexical item, so from the onset of 'good' in 'it didn't go very good
л
well' to the onset of the reparatum 'well'. The time periods for the EF- and
EL-repairs were analyzed by means of the Wilcoxon matched-pairs signedranks test4 (henceforth Wilcoxon), which did not reveal any significant differ
ences between the two types of repair (Wilcoxon: z= -1.28, p= .199). As the
presence of editing terms might have influenced the results, a second test was
carried out, from which the repairs with editing terms were excluded. The
results of this test also turned out to be non-significant (Wilcoxon: z= -.56, p=
.569). Table 18 presents the error-to-repair times for the EF- and EL-repairs.

Table 18: Mean error-to-repairtimes,firstset
of repairs*
EF

SD

EL

SD

Complete
set of
repairs

368
(n= 96)

98

457
(n= 71)

291

Repairs
without
editing
terms

336
(n= 86)

72

342
(n= 52)

118

Repair

* Times are in milliseconds. All means are averages
of subject averages for the repair types.

4

All time intervals in section 4.4 have been analyzed by way of Wilcoxon
matched-pairs signed ranks test. This test was chosen because it respects the
research design by comparing the length of the time intervals within subjects.
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An explanation for the lack of significant differences between the EFand the EL-intervals might be that, as a consequence of the strict criteria, only
few repairs were selected, which were also relatively fast. The times for these
repairs may have been so short that possible differences between EF- and ELrepairs did not become manifest. Therefore, it was decided to form a second,
much larger set of repairs. This second set consisted of a random selection of
E- (including all types of Ε-repairs) and Α-repairs. In all, 480 repairs were
selected, which were evenly distributed over language, type of repair and level
of proficiency (see Table 19).
Table 19: Second selection of repairs
Group 1

Group 2

Repair

LI

L2

LI

L2

LI

L2

A

40

40

40

40

40

40

E

40

40

40

40

40

40

Group Э

For the second set of repairs the three intervals were measured, when possible.
The error-to-repair intervals for the Α-repairs were measured in the same way
as those for the EL-repairs, so from the onset of the trouble word to the onset
of the reparatum.
The error-to-repair intervals (= overall repair times) appeared to be
significantly shorter for the E- than for the Α-repairs (Wilcoxon E versus A:
z= -4.46, p< .001). A comparison of the error-to-cut-off and the cut-off-torepair intervals for the E- and Α-repairs did not reveal any significant differ
ences. Table 20 presents the mean interval times for the A- and E-repairs.
Table 20: Mean interval times A-, E-repairs,
second set of repairs*
Repair

A

SD

E

SD

error-tocut-off

622
(n= 33)

791

287
(n= 94)

200

cut-offto-repair

279
(n= 33)

322

190
(n= 94)

161

error-torepair

1141
(n= 240)

418

648
(n- 240)

204

* Times are in milliseconds. All means are averages
of subject averages for the repair types. The low
numbers of error-to-cut-off and cut-off-to-repair
intervals for the Α-repairs can be explained by the
fact that there were only very few Α-repairs which
contained clear instances of these two intervals.
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As the analyses of the first set of repairs had not yielded any significant
differences between the interval times for EF- and EL-repairs, it was interest
ing to find out what an analysis of the second set would bring in this respect.
For this purpose the second set was examined for the presence of EF- and ELrepairs, which resulted in 72 EF-repairs (38 LI and 34 L2 repairs) and ISO
EL-repairs (69 LI and 81 L2 repairs). An analysis of this selection of EF- and
EL-repairs showed that the error-to-cut-off intervals were significantly shorter
for the EF-repairs (Wilcoxon EF versus EL: z= -2.05, p< .05). So, utterances
were interrupted significantly faster in the case of EF-repairs. Also the overall
repair times turned out to be much shorter for the EF- man for the EL-repairs
(Wilcoxon EF versus EL: z= -3.62, p< .001). A comparison of the cut-off-torepair intervals did not yield any significant results. Table 21 shows the
interval times for the EF- and EL-repairs.

Table 21: Mean interval times EF-, ELrepairs, second set of repairs*
Repair

EF

SD

EL

SD

errorto-cutoff

235
(n= 36)

111

319
(n= 49)

248

cut-offtorepair

186
(n= 36)

354

210
(n= 49)

194

417
155
800
306
error(n= 72)
(n= 150)
to-repair
* Times are in milliseconds. All means are
averages of subject averages for the repair
types. Note that not all EF- and EL-repairs
included clear instances of error-to-cut-off
and cut-oif-to-repair intervals.

The interval times for the A-, EF- and EL-repairs in the second set confirmed
the first hypothesis about the relationship between the type of repair and the
point of interruption. The error-to-cut-off interval was indeed shortest for the
EF-repairs followed by that for the EL- and Α-repairs. The lack of a signifi
cant contrast between the error-to-cut-off and the cut-off-to-repair times for the
A- and Ε-repairs was probably due to the relatively small numbers and the
considerable amount of individual variation in the case of the Α-repairs. The
significant differences with respect to the error-to-repair results were in line
with the third assumption that the overall repair times would be longest for the
Α-repairs, followed by those for the EL- and EF-repairs, respectively.
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The effect of type of language on the tuning of self-repairs was analyzed for
the second set of repairs only. With respect to the error-to-cut-off and the cut
off-to-repair intervals, the analysis for all types of repair was limited to a
comparison of the LI and L2 times irrespective of level of L2 proficiency. The
reason for this was that there were simply too few data available per proficien
cy group to analyze these intervals for group differences. Only the error-torepair interval yielded enough data per proficiency group to statistically
analyze the relationship between time interval, language and level of
proficiency.
In the case of the error-to-cut-off interval, none of the repair types
showed an effect of language (see tables 22 to 24). As for the cut-off-to-repair
and the error-to-repair intervals, only the Α-repairs showed significantly longer
times in L2, Wilcoxon: z= -2.20, p< .05 and Wilcoxon: z= -2.13, p< .05,
respectively (see table 22). None of the repair types showed any significant
group differences for the error-to-repair interval. On the basis of these results
the fourth hypothesis about the effect of language on repair intervals could
only be confirmed partly.

Table 22: Mean LI and L2 interval times Arepairs, second set of repairs*
Repair

LI

SD

L2

SD

errorto-cut
off

378
(n= 16)

254

713
(n= 17)

1065

cut-offto-re
pair

83
(n= 16)

107

463
(n= 17)

349

errorto-repair

1023
(n= 120)

357

1486
(n= 120)

951

* Times are in milliseconds. All means are
averages of subject averages for the repair
types.
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Table 23: Mean LI and L2 interval times EFrepairs, second set of repairs*
Repair

LI

SD

L2

SD

error-tocut-off

205
(n= 20)

87

272
(n= 16)

128

cut-off-torepair

230
(n= 20)

452

131
(n= 16)

167

error-torepair

395
(n- 38)

150

455
(n= 34)

242

* Times are in milliseconds. All means are
averages of subject averages for the repair
types.

Table 24: Mean LI and L2 interval times ELrepairs, second set of repairs*
Repair

LI

SD

L2

SD

error-tocut-off

375
(n= 26)

318

255
(η- 23)

107

cut-offto-repair

212
(n= 26)

195

208
(n= 23)

198

error-torepair

864
(n= 69)

492

832
(n= 81)

491

* Times are in milliseconds. All means are
averages of subject averages for the repair
types.

Covert repairs
So far, the discussion of the timing of self-repairs focused on overt repairs.
From the repair distributions in the beginning of this chapter (see table 2) we
know that the data also contain a considerable number of covert repairs (= Crepairs). Unlike the overt repairs, the C-repairs cannot be divided into three
intervals, because it is not clear what the speaker is repairing for, so that the
onset of the reparandum cannot be determined. However, it is possible to
measure the cut-off-to-repair interval, as one of the criteria in the identification
of C-repairs was the presence of a clear cut-off point.
The reason for measuring the cut-off-to-repair interval in C-repairs was
to compare overt and covert repairs in this respect. For this purpose the cut
off-to-repair intervals in a random selection of 240 C-repairs were measured.
Just as in the second set of overt repairs, the C-repairs were evenly distributed
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over language and level of proficiency. Also in this set the presence of a cut
off did not always guarantee a clear boundary. There were quite a number of
C-repairs with clearly audible cut-offs whose corresponding time waveforms
did not show a distinct interval boundary. This explains why of the 240 Crepairs only 211 were analyzed for cut-off-to-repair intervals (see table 25).
The question was whether the cut-off-to-repair intervals, so the only
measurable intervals in covert repairs, would be shorter than the cut-off-torepair intervals in overt repairs. Blackmer & Mitton suggested that in the case
of faster repairs the time prior to the cut-off could already be used for
(re)planning. On the basis of their findings it could be assumed that, on
average, the cut-off-to-repair intervals in fast repairs, such as C-repairs, would
be shorter than those in slower repairs.
To test this assumption the present data were divided into faster and
slower repairs. The C-repairs, and the Ε-repairs in the first set, were con
sidered the faster repairs, the Ε-repairs in the second set were considered the
slower repairs (the total repair times for the Ε-repairs in the first set were
significantly shorter than for those in the second set of Ε-repairs, Wilcoxon, z=
-4.66, p< .001). For this purpose the repairs in the first set, which had initially
only been checked for overall repair times, underwent an additional analysis
with respect to the cut-off-to-repair times. However, statistical analysis did not
show any significant differences between the length of the cut-off-to-repair
intervals in the faster and the slower repairs, so that the above hypothesis had
to be rejected. The mean cut-off-to-repair times for the C- and Ε-repairs are
presented in table 25.
Table 25: Mean cut-off-to-repair times C- and E-repairs*
Repair

C

SD

E (seti)

SD

E(set2)

SD

cut-offto-repair

212
(n=211)

126

196
(η- 167)

US

190
(n= 94)

161

* Times are in milliseconds. All means are averages of subject
averages for the repair types.

The lack of significant differences between the cut-off-to-repair intervals
in the faster and slower repairs, suggests that, in general, the overall 'speed' of
the faster repairs (the C-repairs and the Ε-repairs in the first set) should be
attributed to the length of the error-to-cut-off interval. In order to work out this
suggestion a comparison was made between the error-to-cut-off intervals of the
faster and the slower sets of Ε-repairs (see table 26, p. 84). A logical
assumption would then be that the overall difference between the faster and the
slower Ε-repairs should be the result of significant differences in the error-tocut-off times. This assumption was confirmed by statistical analysis: the error-
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to-cut-off times for the faster Ε-repairs proved to be significantly shorter than
those for the slower Ε-repairs (Wilcoxon, z= -2.88, p< .005).

Table 26: Mean error-to-cnt-off times faster
and slower E-repairs*
Repair

E (seti)

SD

E(set2)

SD

епог-tocut-off

232
(n= 167)

125

287
(n= 94)

200

* Times aie in milliseconds. All means are averages
of subject averages for the repair types.

As had been done for the second set of overt repairs, the cut-off-to-repair
intervals for the C-repairs were analyzed for L1-L2 differences (see table 27).
The hypothesis in this respect was that, if the cut-off-to-repair interval was
dedicated to the planning of speech, it should be sensitive to a speaker's level
of language proficiency. So the L2 cut-off-to-repair times were expected to be
longer than the LI ones, as L2 speakers should need more time to replan and
process their speech than LI speakers. Statistical analyses confirmed this
hypothesis: the cut-off-to-repair intervals were significantly longer in L2 than
in LI (Wilcoxon, z= -2.00, p< .05).

Table 27: Mean LI and L2 interval times C-repairs*
Repair
cut-off-torepair

Ll

SD

L2

SD

159
(n= 103)

112

247
(n= 108)

205

* Times are in milliseconds. All means are averages
of subject averages for the repair types.
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4.4.2 Discussion
The analyses of the intervals showed that most of the significant differences
between repairs concerned the еггог-to-cut-off interval5. The cut-off-to-repair
interval appeared to have much less distinctive value. Apparently, it is the
speed with which the trouble word can be detected and interrupted that
determines the overall repair times rather than the replanning of an utterance.
In this respect phonological errors are detected and interrupted faster than
lexical errors which, in their tum, are detected and interrupted faster than
inappropriate words. The speed with which trouble words can be detected
depends largely on the monitor route they have to follow. In Levelt's model
the route for the correction of phonological errors is shortest, followed by that
for the lexical errors and inappropriate words, respectively. This is because in
order to evaluate the latter two types of trouble words speakers have to go all
the way up to the conceptualizer to check them against the original communi
cative intention. The detection of inappropriate words takes longest as they are
not real errors, which makes them less salient and less susceptible to detection.
Contrary to expectations, the L1-L2 distinction turned out to be a rather
unimportant factor in the timing of self-repairs. It affected the cut-off-to-repair
times for the A- and C-repairs, and the error-to-repair times for the A-repairs.
The longer L2 cut-off-to-repair times were probably the result of a lower
degree of automatization in L2, which slowed down the repair process,
especially with respect to the (re)planning of utterances. The lack of automati
zation in L2 could have its effect on the Α-repairs in particular, as indicated by
the significantly longer cut-off-to-repair times; of all the repair types under
investigation, the Α-repairs need most replanning.
As far as the 'functions' of the repair intervals are concerned, the repair
data are in line with the assumption that the error-to-cut-off interval is mainly
used for the detection of errors and that the cut-off-to-repair interval is dedi
cated to the (re)planning of speech.
4.5 The well-formedness of self-repairs
4.5.1 Results
In Chapter 1 (section 1.1.1) Levelt's Well-formedness Rule was introduced, in
which Levelt describes self-repair as a syntactically regular process. In his
view, the original utterance and the repair bear the same relationship to each
other as the members of a coordination. To call the exact rule to mind it is
listed again below:

5

Note that in the case of very fast repairs, such as the EF- and EL-repairs in
the first set, all possible differences related to type of repair were lost. It
seems that there is something like a typical fast repair to be recognized by a
sharp cut-off and an interruption point within or directly after the trouble
word.
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'An original utterance plus repair <OR> is well-formed if and only if
there is a string С such that the string <OCorR> is well-formed, where
С is the completion of the constituent directly dominating the last
element of О {or is to be deleted if that last element is itself a connecti
ve such as or or and).' (Levelt, 1989, p. 486, 0= original utterance, R=
repair proper, C= string of zero or more words that is to complete the
original utterance)
Levelt applied the Well-formedness Rule to his 1983 LI data and found that
98% of the repairs in his data set were well-formed. In this study, too, selfrepairs were checked for well-formedness, the difference with Levelt's check
being that, this time, the exercise included LI as well as L2 repairs. The
assumption was that L2 speakers would produce fewer well-formed repairs
than LI speakers. In order to apply Levelt's rule speakers should be able to
store the syntactic structure of the original utterance that they had interrupted
to initiate a repair. L2 speakers would be less capable of storing the original
structure, as, especially with beginning L2 speakers, the production process
itself would require most of the processing capacity available, so that few
resources would be left for attending to the syntactic structure of the utterance.
The more advanced an L2 speaker, the more automatic the L2 production
process would become and the more attention the speaker would have available
for the syntactic well-formedness of the repair structure.
A well-formedness check of the LI and L2 repairs in this study showed
that 70% of the LI and 80% of the L2 repairs were well-formed according to
Levelt's rule. There were hardly any group differences. On the basis of these
findings the above hypothesis had to be rejected. Below are some examples of
well- and ill-formed repairs in LI and L2.
Well-formed LI repairs
'rechtsboven zie je een man uit de toonbank, uh uit de winkel rennen'
(up right you see a man running out of the counter, uh out of the shop)
'aan de achtergrond is verder de kade met daaraan, uh met daarop een
steunpilaar'
(in the background is further the quay with to it, uh with on it a pillar)
'de olifant staat met een, met de linkerachterpoot al in de boot'
(the elephant is standing with one, with his left hind leg in the boat)
Ш-formed LI repairs
'mijn vader heeft een, met een paar broers, een eigen zaak'
(my father has a, with some brothers, a business of his own)
'die mogen ook niet zo gauw л zo veel zakgeld mee'
(there are also not allowed so soon л so much pocket money)
'de man loopt dus naar buiten, die de radio in de koffer had zitten'
(the man runs outside, who had the radio in the suitcase)
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Well-formed L2 repairs
'the guys are doing their work very good, very well'
'where I work now it's white and I deserve even more, I mean I get
even more'
'he's thinking about it and he's watch A he's walking to uh a house'
Ill-formed L2 repairs
'you see a door with a card named closed, uh that the shop is closed'
'and the man who is, uh the thief is standing in the background'
'at the same time is uh the man with the hat and the sunglasses, uhm, ja
taking his baggage away, stolen his baggage'
In comparison with Levelt's results, the percentage of well-formed LI repairs
in the present data set was rather low. A possible reason could be the level of
difficulty of the structures used. The present study included both a controlled
and an open task, which elicited more complex and more varied structures than
Levelt's restricted task, which elicited relatively simple structures. It could be
that Levelt's rule, which was based on his 1983 data, might not fit a wider
range of naturalistic repair data, such as those in the present study.
Van Wijk & Kempen (1987) set up an experiment to test the 'robustness' of Levelt's Well-formedness rule (see also Chapter 1, section 1.1.1).
Adult native speakers of Dutch had to carry out a picture description task.
They were asked to describe pictures on a computer screen using sentences of
a somewhat standardized form. While the subjects were describing the pictures,
they were suddenly confronted with some pictorial changes. These changes,
which yielded a considerable number of self-repairs, were presented 'early'
(625ms after onset of speech) and 'late' (925ms after onset of speech) in order
to elicit immediate and delayed interruptions, respectively. The crucial
dependent variable was the backtracking target chosen by the speakers. There
were three types of possible changes:
1. substituting an attribute, which resulted in a so-called SUB-repair:
'the man pushes away the [happy] clo-, the sad clown'
2. deleting an attribute, which resulted in a so-called DEL-repair. In
practice the most natural response to a deletion was a lexical substitution, so that DEL-repairs were very similar to SUB-repairs, with the
only exception that within a PP the preposition rather than the noun was
substituted:
'the man waves at the clown [with the bag], without bag'
3. Adding an attribute, which elicited a so-called ADD-repair:
'the [clown], the happy clown is pushed away by the man'
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In all, 2092 useful repairs were elicited, 735 ADD-, 644 DEL- and 713 SUBrepairs. After analyzing the repair data, Van Wijk & Kempen concluded that
there were two mechanisms for computing the shape of self-repairs: reformulations and lemma substitutions. Reformulations are utterances in which all or
parts of the structural elements in the original message are changed and lemma
substitutions are utterances in which one lemma in the original message is
replaced without changing the original syntactic structure. Van Wijk &
Kempen assumed that ADD-repairs resulted from reformulations and DEL- and
SUB-repairs from lemma substitutions. In their view, these two repair strategies follow different rules. In the case of reformulations the major syntactic
constituent is the central linguistic unit and syntactic rules govern the repair.
Lemma substitutions follow prosodie rather than syntactic rules and in mese
cases the phonological phrase is the central unit of processing. Van Wijk &
Kempen found that Levelt's Well-formedness Rule applied to reformulations
only, which is not very surprising considering the fact that this type of repair is
a syntactically-governed process, such as the one described in Levelt's rule.
In order to see if the same phenomenon could be observed for the
present data, Van Wijk & Kempen's repair strategies were applied to the total
number of retracing repairs, i.e. the repairs in which the speaker interrupts his
ongoing speech, backtracks to an earlier point in the utterance and repeats it in
a fully or partly modified form. The selection was limited to retracings, as Van
Wijk & Kempen's analysis of repair strategies focused on this type of selfrepair.
In all, 1334 retracings were coded for lemma substitutions or reformulations. The results of this exercise were that most of the retracings in the
present study were lemma substitutions (86% lemma substitutions versus 14%
reformulations) and that lemma substitutions were almost as often well-formed
as reformulations: 72% versus 75%, respectively.
A number of reasons can be suggested why Van Wijk & Kempen's
findings could not be replicated for the retracings in the present data. First of
all, Van Wijk & Kempen arranged the visual scenes in their experiment in
such a way that the speakers' descriptions frequently included noun phrases
with a prepositional phrase as a postnominal modifier. Such a construction may
be quite complex and, therefore, more prone to backtracking errors than other
much simpler constructions, where there are several possible targets for
retracing irrespective of the point of interruption. Secondly, the subjects in Van
Wijk & Kempen's experiment were suddenly confronted with a pictorial
change which, although there was no explicit time constraint, could have
elicited an instantaneous, almost automatic repair response. As a consequence,
speakers probably could have had much less time for monitoring than in
spontaneous speech or conversation, which may have had its effect on the
grammatical well-formedness of the repairs in Van Wijk & Kempen's experiment.

89
4.5.1 Discussion
The above analysis indicates that it is a difficult task to capture the relationship
between an original utterance and its accompanying self-repair in a clear set of
grammatical rules. A possible explanation may be that, in repairing an
utterance, speakers are not so much concerned with the grammatical
relationship between an original utterance and its accompanying self-repair, but
rather with the 'conversational efficacy' of a self-repair structure. In view of
the present data, this efficacy often appears to be a compromise between
preservation of fluency, economy of speech and clarity of the message on the
one hand, and syntactic well-formedness on the other.
4.6 Summary
The data analysis in this chapter focused on two issues: (1) the differences
between LI and L2 self-repair behaviour and (2) the relationship between L2
self-repair behaviour and L2 proficiency level. The most important results are
summarized below.
4.6.1 Differences between LI and L2 self-repair behaviour
A general conclusion is that the differences between LI and L2 self-repair
behaviour are quantitative rather than qualitative in nature. The speakers
produced almost twice as many repairs in their L2 as in their LI and, as far as
the distribution of repairs is concerned, they made relatively more E-repairs
and relatively fewer A-repairs in their L2 than in their LI. With respect to the
point of interruption the speakers appeared to interrupt erroneous words earlier
in L2 than in LI. The L2 proved to have a quantitative effect on the timing of
self-repairs as well: interval times appeared to be longer in L2, especially in
the case of the cut-off-to-repair intervals for the A- and C-repairs and the
error-to-repair intervals for the Α-repairs. As far as the well-formedness of
self-repairs was concerned, there appeared to be little difference between the
LI and the L2 self-repairs: 70% of the LI and 80% of the L2 repairs were
well-formed according to Levelt's rule. A possible explanation for this could
be that the L2 structures used are less complex than the LI ones.
4.6.2 The relationship between L2 self-repair behaviour and level of L2
proficiency
The relationship between L2 self-repair behaviour and L2 proficiency level
was reflected in the number and the distribution of self-repairs, the use of
editing terms and the point of interruption. On the whole there appeared to be
a two-staged instead of a three-staged development with the beginning and the
intermediate speakers on the one hand and the advanced speakers on the other.
With respect to the number of repairs the beginning and intermediate speakers
produced about the same number of self-repairs per 100 words (2.63 versus
2.SS), whereas the advanced speakers produced considerably fewer repairs
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(1.75). The distribution of self-repairs revealed that the beginning and the
intermediate speakers produced significantly more EL-repairs and significantly
fewer AL-repairs than the advanced speakers. The use of editing terms also
demonstrated some changes with increasing level of L2 proficiency: the use of
LI editing terms in L2 speech decreased as speakers became more proficient in
L2. The point of interruption was also affected by an increasing mastery of L2
in that the beginners and intermediate speakers tended to interrupt their L2
utterances earlier than their LI utterances, a contrast that was absent in the
case of the advanced speakers.
4.6.3 Other important findings
With respect to the timing of self-repairs there appeared to be significant
differences between the overall repair times for, both the A- and Ε-repairs and
the EF-and EL-repairs. The overall repair times appeared to be longest for the
Α-repairs, followed by those for the EL- and EF-repairs, respectively.
This chapter dealt with questions 1 (difference between LI and L2 self-repair
behaviour) and 2 (relationship between L2 self-repair behaviour and L2
proficiency) of the research questions mentioned in Chapter 2. Chapter 5, the
next and final chapter of this study, will look into the third and last research
question: what can the research results contribute to a theory of self-monitoring
in speech production?

5 Discussion

INTRODUCTION

In this chapter the results of the data analysis will be examined in relation to
models of LI speech production. The discussion will focus on the implications
of the present data for the monitor functions in three models of LI speech
production. The chapter will be concluded with a number of suggestions for
further research.
5.1 Self-repair data in relation to LI models of speech production
The third and final research question of this study concerned finding out (a)
what the present self-repair data could contribute to theories of self-monitoring
as represented in models of LI speech production and (b) whether the L2 selfrepair data could fit in with speech production models, in particular Levelt's.
This section will try to answer this question by discussing the present selfrepair data in relation to three models of LI speech production.
Chapter 1 already touched on the workings of the monitor in Laver's, Levelt's
and MacKay's models of speech production. The reason for choosing these
particular models was, first of all, that they are influential models that can be
regarded as representatives of the editor models (Laver and Levelt) and the
connectionist models (MacKay), and secondly, that each of these models has a
(well) worked-out monitor function.
In this section the most important differences between Laver's, Levelt's
and MacKay's models will again pass in review, at least as far as the monitor
function is concerned. In addition, there will be a discussion about the
'goodness of fit' of each of these models with respect to the present self-repair
data.
Editor models
Laver's model (1980, see figure 1) is an example of an editor model with
distributed editing. Each processing component has its own monitor, which
checks the output at that particular stage of the production process through
feedback within the component. The advantage of such a system of internal
monitors or 'hold-up monitors' is that it enables the speaker to restart his
message at the stage at which the error occurred. The disadvantages are that it
holds up speech processing and that it does not allow for delayed error
detection. Laver's model makes a clear distinction between pre- and postarticulatory monitors. These are clearly separated monitoring devices, which
stand on their own. This means that errors are either immediately detected pre-
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articulatorily and intercepted at the stage at which they occurred (and, as a
result, remain covert) or they are not detected. In the latter case the errors end
up at the articulation component where they are out of reach for any of the
hold-up monitors. It is only after articulation that these overt errors can be
detected by Laver's post-articulatory sensory register monitor, which scans
overt speech for errors and which checks the utterance against the original
ideation.
Figure 1: Laver's model (1980)
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Levelt rejects Laver's system of distributed editing for reasons of speed
and parsimony (in Laver's model there is reduplication of knowledge at each
component) and because of its inability to account for delayed error detection.
He proposes a perceptual loop theory of self-monitoring (1983, 1989, see
figure 2) with one perceptual editor mat operates on inner as well as overt
speech. In his model there are three loci for self-monitoring: at the conceptualizer, just before articulation via the internal monitoring loop and after
articulation via the external monitoring loop. Both loops make use of the
speech comprehension system. In Levelt's view, such a perceptual model is far
more economical than a model of distributed editing, as the monitoring process
is performed by the speech comprehension system, so that there is no need for
additional monitoring devices.

Figure 2: Levelt's model (1993)
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Connectionist models
MacKay's model (1987, see figure 3) is a layered network of mental nodes
which are shared by the production and the comprehension system. Between
these nodes there are top-down and bottom-up connections, which allow
backward and forward spreading of activation. Because perception and produc
tion make use of the same mental nodes, activating a wrong node in production
can cause almost immediate perception of the error. According to MacKay, this
explains why errors can be detected so quickly. However, this system of
automatic error detection also means that MacKay's model, like Laver's,
cannot account for delayed error detection. Note that automatic error detection
does not necessarily imply automatic and immediate error correction. In
MacKay's view, error detection is necessary but not sufficient for error
correction. Error correction is a speaker-controlled process, in that speakers
themselves can decide whether or not to correct the detected errors.
Apart from this system of internal feedback, which allows prearticulatory editing, there is external, post-articulatory feedback. This latter
type of feedback results from sensory analysis of the utterance. Unlike the
editor models, MacKay's model does not specify a separate monitor: the
monitor function is performed by the network as a whole.
Figure 3: MacKay's model (1987)
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The plausibility of the three self-monitoring theories may be examined for two
aspects: (a) the internal and external monitoring routes and the points along
these routes where speech can be monitored and (b) the temporal implications
of these theories for self-repair, if specified. With respect to these aspects the
data analysis yields two types of data which can be relevant for a discussion of
the self-monitoring function in speech production models: (a) the point of
interruption in self-repairs and (b) the timing of repair intervals, in particular
the error-to-cut-off and the error-to-repair intervals.
With respect to the point of interruption, one of the most important
results of the present study is that interruptions are earlier in the case of EFrepairs (93% of all phonological errors were interrupted within or right after
the error) than in the case of EL- and Α-repairs. This order of interruption was
again reflected in the error-to-cut-off times, which appeared to be shortest for
the EF-repairs followed by those for the EL- and the Α-repairs, respectively.
Apparently, phonological errors are detected and interrupted faster than lexical
errors, which in their turn are detected and interrupted faster than inappropriate
words. In view of the early to very early interruptions in the case of the lexical
and phonological errors, respectively, we may assume that, very often, the
detection of these errors must have taken place pre-articulatorily. Chapter 4
reported average error-to-cut-off times for the error repairs ranging from
232ms in the case of the faster error repairs to 287ms in the case of the slower
error repairs. If we consider that an average of 200ms is needed for the
recognition of overt running speech after word onset (Marslen-Wilson & Tyler,
1980, 1981) and that there is another 200ms latency between the moment of
detection and the moment of interruption (Levelt, 1989), those repair times
seem far too short for both the detection and the interruption of an error word
to have occurred post-articulatorily.
As far as the error-to-repair times are concerned, the data analysis
revealed that these were shortest for the EF-repairs, followed by those for the
EL- and the Α-repairs, respectively. For the EF-repairs the average times
ranged from 336ms in the case of the faster EF-repairs to 417ms in the case of
the slower repairs. These times are already quite short, but models should be
able to account for even shorter times, as the self-repair data included error-torepair times below 200ms and 50 instances of repairs on the fly with 0ms
error-to-repair times.
If the monitoring routes in the models are plausible, they should, first of
all, be able to account for fast error-to-cut-off and error-to-repair times, and
secondly, they should predict the order of detection and interruption found in
the present data. In the following sections the models will be evaluated in
connection with these two points.
The occurrence of very short еттог-to-cut-off and error-to-repair times (0ms for
repairs on the fly) clearly rules out Laver's model. In Laver's model the
sensory register monitor is responsible for checking overt speech, which means
that overt error detection and planning of overt repairs can only start AFTER
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articulation. According to Laver, the detection time, measured from the onset
of articulation, must be estimated at about 180ms (Marslen-Wilson & Tyler
calculated an average of 200ms). To these 180ms we should add the 200ms
latency between detection and interruption as estimated by Levelt, which leaves
Laver's model with error-to-cut-off times of 380ms at the least.
Concerning the order of interruption, Laver's model makes the right
predictions: when overt speech is monitored for error, the output of the motor
programming component (phonological information) becomes available first,
followed by that of the linguistic programming (lexical, semantic and syntactic
information) and the ideation component (preverbal message).
Contrary to Laver's, Levelt's model does allow pre-articulatory detec
tion of overt errors via an internal monitoring loop. Figure 4 presents an
outline of the time course for self-monitoring of overt errors in Levelt's model.

Figure 4: Time course for self-monitoring of overt errors (Levelt, 1989)
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Levelt estimates the time needed for the recognition of one's own internal
speech at about 150 to 200ms and the time between the delivery of the
phonetic plan and the actual articulation at about 200 to 250ms. This leaves the
internal monitor loop with 100ms at the most to check, interrupt and, if
possible, repair a programmed utterance. Within this 100ms interval error
detection can take place, which is crucial for an explanation of the short errorto-cut-off times, as Levelt assumes a standard latency of 200ms between the
moment of detection and the cut-off point. In this set-up Levelt's monitor can
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account for fast error-to-cut-off and fast error-to-repair times (of 100ms, not
less). However, Blackmer & Mitten (1991) indicate, that, without the presence
of an articulatory buffer, which can store stretches of articulatory plan, 0ms
error-to-repair times can be problematic for Levelt's model. When buffering is
absent, 100ms will not be enough time for speakers to have a repair ready
before cut-off. Therefore, Blackmer & Mitten conclude that within Levelt's
monitor framework 'the repairs with very short error-to-repair times must be
considered to have been detected when buffering was present' (Blackmer &
Mitten, 1991, p. 191).
Apart from the presence of a buffer, the 0ms error-to-repair times also
imply that people, very economically, can plan repairs while talking. This is
confirmed by Fox Tree & Clark (in press) in their recent study of the pronunciation of 'thuh' (lexical 'the') as 'thiy' (with a nonreduced vowel) in order to
signal problems in speaking. The following utterance is an example of this
phenomenon:
'and when you come when you come to look at thiy, thuh literature, - I
mean you know thuh actual statements'
Fox Tree & Clark argue that in this example 'thiy' is used to signal an
immediate suspension of speech because of production problems. The speaker
has problems selecting the right word, which is clear from the appropriateness
repair ('actual statements' for 'literature'). However, according to Fox Tree &
Clark, the problem has already been indicated by the use of 'thiy' before the
interruption of speech.
To find evidence for their theory, Fox Tree & Clark investigated the
transcripts of 50 audio recorded face-to-face conversations from Svartvik and
Quirk's (1980) corpus of English conversation. They found that speech was
suspended after 'thiy' 81% of the time and after 'thuh' only 7% of the time.
The hiatuses after 'thiy' frequently (58% of the time) contained pauses, fillers
or editing terms, and often (51% of the time) the resumptions of speech after
'thiy' were repairs. On the basis of these results Fox Tree & Clark argue that
'thiy' could be considered a signal of repairs to come; speakers detect a
problem at some interval before interrupting their speech and decide to mark
this problem by means of a 'thiy-suspension'. This entails that speakers, just as
in the case of repairs on the fly, must have been planning their repairs before
interruption, so while speaking.
In connection with the order of interruption, Levelt's model is a good fit. Via
the speech comprehension system the speech signal gets analyzed in the
following order: the phonological information gets derived first, next the
lexical, semantic and syntactic information, respectively, and finally the
communicative intention as a whole.
As has already been mentioned, the monitor function in MacKay's
model is performed by the node structure itself through forward and backward
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spreading of activation. According to MacKay, 'internal feedback consists of
bottom-up priming transmitted from a subordinate node to a superordinate
node as soon as that subordinate node becomes activated during production.
External feedback likewise primes a just-activated superordinate node bottomup, but this priming arrives later, following sensory analysis of the auditory or
other perceptual sequences of the action' (MacKay, 1987, p. 168). The
advantages of such a node structure are, first of all, that there is automatic and
direct error detection, which can explain the fast error-to-cut-off times, and,
secondly, that the process of error correction can start almost immediately after
the error has been committed. A correction is produced by activating the same
nodes except of course the one(s) that were activated in error. The 'erroneous'
node will become deactivated and the appropriate node will achieve greatest
priming and become activated as part of the repair. As the error correction is
almost immediately available, MacKay's model can easily account for very fast
error-to-repair times and repairs on the fly. With respect to the order of
interruption, it is difficult to decide whether MacKay's model is a good fît or
not. The hierarchy of nodes in the model suggests mat, in case of external or
post-articulatory feedback, phonological errors will be detected earlier and
faster than lexical errors, as the phonological nodes are lower in the node
structure than the lexical ones. Unfortunately, the post-articulatory feedback
mechanism in MacKay's model is not fully worked out, so that it is impossible
to make any clear predictions about the order in which errors are interrupted.
In relation to the self-repair data found in this study, Levelt's perceptual loop
theory of self-monitoring seems the best fît. One of the reasons may be that, in
comparison to Laver's and MacKay's models, it is less rigid. Because of its
two-loop system Levelt's model can account for fast as well as delayed error
detection. Both Laver's and MacKay's model have problems explaining
delayed error detection, as a result of distributed editing and automatic error
detection, respectively. In fact, their internal monitor systems should not even
allow errors to pass undetected.
Although the monitor function in Levelt's model clearly has some
problems explaining error-to-repair times of less than 100ms, it is still more
flexible than Laver's and/or MacKay's. Consequently, in this context, Levelt's
model may be considered to be the better predictor of self-monitoring in
spontaneous speech.
So far, the discussion has concentrated on the implications of the present selfrepair data for theories of self-monitoring, without going into the differences
between LI and 12 production. However, the research question reiterated in
section 5.1 is two-fold, and whereas the first part concerns LI self-repair data,
the second part of the question focuses on the compatibility of the L2 selfrepair data with Levelt's LI model of speech production. Does Levelt's
perceptual loop theory of self-monitoring fit LI as well as L2 data or does it
have to be adapted for bilingual speech production? In view of the present data
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the answer to this question can be very brief. On the whole the repair times in
L2 are longer than in LI, but apart from this quantitative difference, there are
no qualitative differences which would justify an adaptation of Levelt's selfmonitoring theory. This conclusion is in line with earlier observations by
Raupach (1980) and Hulstijn (1989) that there is no reason to assume that, in
qualitative terms, L2 monitoring works differently from LI monitoring.
5.2 Suggestions for further research
This study of LI and L2 self-repair behaviour revealed a number of aspects
which need further investigation. The first aspect concerns the shift in selfrepair behaviour with increasing level of L2 proficiency. Contrary to expectations, the present L2 data revealed a two- rather than a three-staged development. It was indicated that this might very well have been caused by the
relatively high level of L2 proficiency of the beginners' group. As Dutch
children follow English language classes from ages 10 or 11, the beginners'
group (between 14 and 15 years of age) is too proficient to be considered a
'real' beginners' group. In order to draw a more gradual line of language
development, from beginners to native level of proficiency, it would be
interesting to carry out a self-repair project which would include both groups
of 'real' beginners and native speakers. Care should be taken though that the
subjects should be about 14 years old. In 1994, graduate students carried out
some small-scale pilot studies among primary school children in the age of 10
to 13. These pilot studies, in which the same two tasks were used as in the
project under discussion, indicated that the cognitive level of the subjects in
these age groups was too low for them to be able to perform the tasks adequately. So preferably, a follow-up experiment, if carried out with Dutch
native speakers, should focus on a second language other than English.
A second aspect involves the lack of significant group effects for the
repair intervals, which was due to an insufficient number of observations. With
this aspect we get down to the well-known discussion about the pros and cons
of spontaneous data in psycholinguistic research. One of the great advantages
of spontaneous data collection is that is gives a true-to-life picture of language
behaviour, in this case self-repair. A disadvantage is that for their data analysis
researchers strongly depend on the amount and the type of data speakers
produce. This study included 45 hours of spontaneous speech and did not yield
enough data per proficiency group to statistically analyze the relationships
between all repair intervals, language and level of proficiency. A logical
solution might be to record more data. It was calculated, however, that for
some of the group effects to be significant the project would have had to
include the self-repair data of 3 to 4 times as many subjects, which is almost
impossible to handle in a single project. For this reason it is suggested that in
self-repair research there should be a combination of spontaneous and experimental data. Experimental methods of data collection should be especially
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applied to those areas which are difficult to examine on the basis of spontaneous speech data alone. These areas include (a) the correction of mixed errors,
such as EMF-repairs (see Chapter 3, paragraph 3.2), which can be very
interesting for the investigation of speech production models, but which are
quite rare in spontaneous speech production and (b) the planning of repairs. In
order to get a better insight into the relationship between the planning of
repairs and language proficiency, it would be very useful to conduct experiments in which subjects are faced with the same language material in a
controlled experimental setting. An option could be an experimental set-up as
designed by Postma & Kolk (1992). In such a set-up all subject groups could
be offered the same sets of sentences (most likely tongue-twisters or ambiguous syntactic structures), so that factors of language context and difficulty
could be filtered out and possible group effects would become apparent.
The present self-repair project has been one of the first theory-based, largescale projects to investigate differences between LI and L2 self-repair as well
as the relationship between self-repair behaviour and level of L2 proficiency. It
has yielded interesting results with respect to the structure, the distribution and
the timing of self-repairs. In addition, it has given useful new insights into the
workings of the monitor in models of speech production. As has been indicated
above, there are still many aspects of L2 self-repair behaviour that need to be
explored. Hopefully, this project has paved the way for other, large-scale selfrepair studies in which L2 production will play a key role.
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Appendix 1: Research summary
Researchers)

Type of
research

L1/L2

Data,
elicitation
procedures

Type, number
of subjects

Data
handling

Berg
(1986)

Empirical

LI

Spontaneous
speech

Adult native
speakers of
German,
number unspecified.

Data were
not recorded.

Blackmer &
Mitton
(1991)

Empirical

LI

Spontaneous
speech.
Real life
telephone
conversations
during talk
show.

61 adult
native
speakers of
English.

Data were
tape-recorded and
transcribed.

Brédart
(1991)

Empirical

LI

Spontaneous
speech

Adult native
speakers of
French,
number
unspecified.

Data were
not taperecorded
but directly
transcribed.

Clark &
Andersen
(1979)

Empirical

LI

Spontaneous
speech. With
the other
children data
were elicited
by way of a
role-playing
task.

3 2-to-3 year
old children,
several 4-to-7
year olds,
number
unspecified.
All subjects
were native
speakers of
English.

Data were
taperecorded
and transcribed.
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Т у р ф ) and
number of repairs

Reliability data

Monitor
theory

Major conclusions

Data base of 4300
errors. 1446 pho
nological errors
were analysed. All
1446 errors were
repaired.

Reliability was
checked by way of a
2nd data base of 50
recorded repairs. No
significant difference
between the aural
and the recorded
corpus. (2nd corpus
not analysed)

Dell

No direct relationship
between error detection
and cut-off; Levelt's
MIR contradicted.

1525 repairs in
438 conversational
turns on average,
one repair every
4,8s. Distinction
between covert
(73%), overt
(16%) and rest
repairs (11%). The
overt repairs were
divided in produc
tion-based (3%)
and conceptuallybased (13%).

Data were digitized.
Time periods were
represented in spectograms.
Interrater's
agreement 0.90 for
cut-offs and 0.76 for
repairs.

Levelt/
Van Wijk
&
Kempen

Cut-off-to-repair times
shorter than can be
explained by any
model; both speaking
and silent time can be
used for planning.
The authors envisage an
incremental process of
repair.

1225 repairs, 707
of which were
analysed:
D-repairs (1%)
A-repairs (7%)
E-repairs (48%)
covert repairs
(42%)
R-repairs (3%)

Sample of 100
repairs checked for
reliability:
interrater's
agreement 0.94.

Levelt

Levelt's MIR con
firmed; in the case of
erroneous words, the
longer the reparandum,
the higher the amount
of word interruptions.

477 repairs for the
younger children,
the number of
repairs for the
older children has
not been specified.

Not specified

Children's self-repair
behaviour changes with
age and level of
language
development.
By repairing, children
try to narrow the gap
between speech produc
tion and their represen
tation of the linguistic
system.
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Researchers)

Type of
research

L1/L2

Data,
elicitation
procedures

Type, number
of subjects

Data
handling

Dietrich
(1982)

Empirical

L2

Spontaneous
speech
collected from
conversations
between
researchers
and the
subjects.

8 adult learners
of German, 4
American and
4 Japanese
learners
between the
age of 25-35.

Data
were
taperecorded
and transcribed.

Evans
(1985)

Empirical

LI

Spontaneous
speech. Data
collection
during an oral
language
activity in the
classroom.

18 kindergarten
children, aged
5-6, and 18
second-grade
children aged
7-8.AU
children were
native speakers
of English.

Data
were
taperecorded
and transcribed.

Fathman
(1980)

Empirical

LI,
L2

15-minute
task: the subjects had to
answer
informative
questions and
had to retell a
story by a
way of
pictures.

75 children
aged 8-11: 50
native speakers
of Spanish and
25 native
speakers of
Korean. All
subjects were
speakers of
English as L2.

Data
were
taperecorded
and transcribed.

Hieke
(1981)

Empirical

LI,
L2

Spontaneous
speech
collected by
way of a
paraphrase
task.

10 adult
speakers of
English, 10
native speakers
of German, 29
non-native
speakers of
English.

Data
were
taperecorded
and transcribed.
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Type(s) and number of repairs

Reliability data

Monitor
theory

1000 morphological and phonological self-repairs.

Not specified

Semantically weak categories
(gender, number) were more
often repaired than semantically strong categories (person, tense, number).
Language background and
language aptitude have a
clear effect on self-repair.

The absolute number of self-repairs
for the two groups
has not been specified. Evans stated
that the kindergarten and the second-grade children
interrupted 7% and
19% of their utterances respectively.

The interrater's
agreement was
0.90, for type of
repair it was 9.91.
These scores have
been based on a
20% sample of the
data.

Both groups of children
frequently produced selfrepairs, the older children
more often than the
kindergarteners. Evans
suggests that age and selfrepair might be related in an
inverted U-function.

The distribution of
the total number
of L2 self-repairs
(116): 50% lexical; 20% morphological; 15% semantic; 12% syntactic; 3%
phonological. The
number of LI
repairs was not
specified.

Not specified

Lexical repairs most common
for both language backgrounds. Types of repairs in
LI very similar to those in
L2. More interference from
L2 into LI than from LI into
L2.

An average of 8%
was classified as
self-repairs:
62.5% syntactic
repairs; 26% rhetorical repairs;
8.5% phonological
repairs; and 3%
unclassifiable
repairs.

Not specified

Non-native speakers repair
more often than native
speakers.

Major conclusions

по
Researchers)

Type of
research

L1/L2

Data,
elicitation
procedures

Type,
number of
subjects

Data hand
ling

Lennon
(1990)

Empirical

L2

Story-retell
task: sub
jects had to
describe a
six-picture
sequence.
They were
tested on 2
occasions.

4 German
female stu
dents of
English,
aged 20-24;
8 years of
English at
school and 2
years at
university.

Date were
taperecorded and
transcribed.

Levelt
(1983)

Empirical

LI

Data were
elicited by
way of a
pattern. description
task.

S3 adult
native
speakers of
Dutch.

Date were
taperecorded and
transcribed.

Nooteboom
(1980)

Empirical

LI

Meringer
corpus:
errors from
everyday
conversation.

Not
specified

Data were
not taperecorded.

Postma &
Kolk
(1992)

Experi
mental

LI

Data elicited
by way of
recita-task: 5
nonnal sen
tences + 5
tongue
twisters.
There were
time,
accuracy and
noise condi
tions.

32 native
adult
speakers of
Dutch.

Date were
taperecorded and
transcribed.
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Type(s) and number
of repairs

Reliability data

Monitor
theory

Absolute number of
self-repairs not
specified. Self-repairs
per T-unit:
Time SI
S2
1
0.16 0.38
2
0.24 0.20
S3
S4
1
0.56 0.09
2
0.73 0.35

Not specified

All subjects were more
fluent during second recording. With 3 of the 4 subjects the number of selfrepairs increased as the
became more fluent.

959 repairs:
D-repairs 1%
A-repairs 30%
E-repairs 41%
covert repairs 25%
R-repairs 3%

The interrater's
reliability was
0.73.

Interruption follows detection (MIR).
Detection increases towards
end constituent. Speaker
respects rules of wellformedness when repairing.

648 errors divided
into phonological and
lexical errors. Total
number of selfrepairs was 415. 75%
of the phonological
and 57% of the lexical errors were
repaired.

Not specified

Cut-offs predominantly at
first word boundary after
error.
Less than 3% of the repairs
in the middle of a word.
Phonological errors were
slightly more often repaired
than lexical ones.

2012 speech errors:
433 self-repairs. With
normal speech + high
accuracy (HA) 158
repairs; normal
speech + low accuracy 124 repairs;
noise making + HA
96 repairs; noise
making + LA 65
repairs.

Interrater's
reliability in the
case of errors
0.97; in the
case of disfiuencies 0.94.

Levelt

Major conclusions

Disfluencies and self-repairs
decrease with noise, the
error rate is not affected.
The error rate decreases
under the high accuracy
condition, the number of
disfluencies and self-repairs
is not affected.
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Researchers)

Type of
research

L1/L2

Data,
elicitation
procedures

Type, number
of subjects

Data
handling

Rogers
(1978)

Empirical

LI

Spontaneous
speech.
Interviews at
intervals of
6 months.
Longitudinal
study.

Two groups
of 30 boys
and girls. One
group aged
around 5, the
other around
6.

Data were
taperecorded
and transcribed.

Seliger
(1980)

Empirical

L2

Spontaneous
speech. Subjects were
interviewed.

Adult intermediate
learners of
English. The
number and
language
background
have not been
specified.

Data were
taperecorded
and transcribed.

Van Wijk &
Kempen
(1987)

Experimental

LI

Data were
elicited by
way of a
picture
description
task.

16 adult
speakers of
Dutch.

Data were
taperecorded
and coded
for interruption and
retracing
target

Verhoeven
(1989)

Empirical

L2

Spontaneous
speech.
Spatial
description
task and
description
of events by
way of pictures.

74 Turkish
children, 36
boys, 38 girls,
aged between
6 and 8.

Data were
taperecorded
and transcribed.
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Type(s) and number of repairs

Reliability data

1950 utterances
with self-repairs.

Not specified

The older the children
the more they repaired
and the more complex
the items they repaired.
The shift of focus in
self-repair reflects stages
in language development

Number of repairs
unspecified.

Not specified

Some learners (LIGs) are
careful planners and
make few errors and
repairs. Others (HIGs)
prefer trial and error and
make more errors and
self-repairs.

2112 repairs of
prepositional
phrases.

Not specified

Garrett

Dual system of selfrepair: reformulation,
lemma substitution.
Levelt's well-formedness
rule applies only with
reformulations. The realization of repairs is influenced by context and
point of interruption.

Syntactic, phonological and semantic repairs.
Mean number of
repairs per 100
utterances:
29 for 6-year-olds,
26 for 7-year-olds,
and 36 for 8-yearolds.

Interrater's agreement over 90%

Levelt

With increasing age
decrease in phonological
repairs and increase in
semantic and syntactic
repairs.

Monitor
theory

Major conclusions
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Researchers)

Type of
research

L1/L2

Data,
elicitatìon
procedures

Type, number
of subjects

Data
handling

Wiese
(1982)

Empirical

LI,
L2

Data were
elicited by
way of a
story-retelltask. The
subjects had
to describe
cartoons.

32 adult
speakers: 16
native speakers
of German and
16 native
speakers of
English.

Data were
taperecorded
and transcribed.

Wijnen
(1989)

Empirical

LI

Spontaneous
speech collected from
everyday
conversation.
Longitudinal
study.

Two Dutch
boys aged
around 3, both
native speakers.

Data were
taperecorded
and transcribed.
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Type(s) and пшпЬег
of repairs

Reliability data

73 repairs (LI and
L2).

Not specified

In all, 1933 speech
revisions of which
347 valid self-repairs.
Repairs were divided
into 128 phonologi
cal, 112 lexical, and
107 syntactic repairs.

The data were inde
pendently described
by 2 trained
transcribers. The
final transcription
was based on con
sensus.

Monitor
theory

Major conclusions
L2 speakers make more
errors and are more
inclined to repair them.
Increase in morphologi
cal and a decrease in
syntactic repairs in the
L2 data as compared to
the LI data.

Levelt

Children produce fewer
delayed interruptions
than adults.
Children more frequent
ly interrupt non-erron
eous words.
Children produce many
more phonological and
syntactic errors.

Appendix 2: Questionnaires and tests

Questionnaire I (Beginners' and intermediate group)
NAAM:
GESLACHT:
О Man
O Vrouw
LEEFTIJD:
KLAS:
la. Heb je in het basisonderwijs les gehad in Engels?
O Ja
O Nee
lb. Ben je op de middelbare school een keer blijven zitten?
O Ja, in de .... klas
O Nee
2. Wat was je laatste rapportcijfer voor Engels?

3. Wat vind je van je spreekvaardigheid Engels?
O ver beneden het gemiddelde
O iets beneden het gemiddelde
O gemiddeld niveau
O iets boven het gemiddelde
O ver boven het gemiddelde
4a. Ben je ooit in een Engelssprekend land geweest?
O Ja,
O Nee

keer met een gemiddelde van

weken
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4b. Zo ja, wat was/waren de reden(en) van je verblijf?
(Je kunt meer dan één reden aankruisen)
O
O
O
O
O
O

vakantie
vrienden/Kennissen
familie
studie
au pair
andere, nl

4c Heb je een Engelstalige vader en/of moeder?
O Ja
O Nee
5a. Ben je linkshandig?
O Ja
O Nee
5b. Heb je linkshandige zussen, broers of ouders?
O Ja
O Nee
6. Zou je in de maand juni tegen betaling mee willen werken aan een
experiment (1 keer ІУі uur na schooltijd)?
O Ja, ik ben te bereiken onder telefoonnummer:
mijn adres is:

ik ben verhinderd op
.juni.
Zijn er dagen/tijden in de week waarop je (na schooltijd)
niet kunt? Zo ja, welke?

O Nee
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Questionnaire Π (Advanced group)
NAAM:
GESLACHT:
O Man
O Vrouw
LEEFTIJD:
1. Hoeveel jaar heb je al les gehad in Engels?

2. Wat vind je van je spreekvaardigheid Engels?
O ver beneden het gemiddelde
O iets beneden het gemiddelde
O gemiddeld niveau
O iets boven het gemiddelde
O ver boven het gemiddelde
3a. Ben je ooit in een Engelssprekend land geweest?
O Ja,
O Nee

keer met een gemiddelde van

weken

3b. Zo ja, wat was/waren de reden(en) van je verblijf?
(je kunt meer dan één reden aankruisen)
O vakantie
O vrienden/Kennissen
O familie
O studie
O au pair
O andere, nl
4a. Ben je linkshandig?
O Ja
O Nee
4b. Heb je linkshandige zussen, broers of ouders?
O Ja
O Nee
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5. Zou je in de periode november tot en met januari tegen betaling mee
willen werken aan een experiment (1 keer VA uur)?
O Ja, ik ben te bereiken onder telefoonnummer:
Ik ben verhinderd op de volgende dagen:
O Nee
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Cloze test beginners' group
In de volgende twee teksten zijn enkele woorden weggelaten. Iedere opening in
de tekst correspondeert met een nummer. Het is de bedoeling dat jij de
ontbrekende woorden invult op de stippellijntjes rechts van de tekst, bij de
desbetreffende nummers. Je mag steeds maar één woord invullen. Woorden zoals
'isn't', 'don't', 'it's' enz. worden beschouwd als één woord. Soms zijn er
meerdere woorden mogelijk. Kies dan 't woord dat volgens jou 't beste past in
de tekst. Let goed op dat je de woorden invult bij de juiste nummers!
Lees de tekst eerst helemaal door, voordat je begint met het invullen van de
ontbrekende woorden.
I. DID HE WIN?
Few sports are as dramatic or as tough as the marathon.
To become a good marathon runner they say you need the
heart of a lion and legs of iron.
Dorando Pietri worked as a pastry cook when
(1)
employer asked him to post a very important letter
(2) a business man who lived 24 kilometres away.
Dorando
(3) off for the post office but
changed
(4) mind and ran with the letter all the
way
(5) was back four hours later. This exploit
(6) his athletics career.
The Olympic Games of 1908 were
(7) be
Dorando's great moment. The runners set
(8) from
Windsor Castle outside London on a
(9) hot July
day. There were 250,000 spectators along the
(10)
to the White City Stadium. Dorando ran just
behind
(11) leaders from the start but, with
only
(12) few thousand metres to go,he went
into the
(13). Nobody but the American John
Hayes could
(14) and soon Dorando was on his own.
(IS) now Dorando began to suffer from the heat
and
(16) was very near to collapse when he entered
the
(17). He fell, got to his feet, fell
(18), got up, staggered on and then collapsed a
few
(19) from the tape. John Hayes now came
(20) the stadium and the excited crowd urged
Dorando to
(21). Some officials couldn't stand
the sight of
(22) agony and distress. They rushed
forward and picked him
(23). Then he was helped
over the finishing line, whether he liked it or not

d)
(2)
.(3)
(4)
(5)
.(6)
(7)
.(8)
(9)
(10)

OD
(12)
.(13)
.(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
•(22)
(23)
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П. WILMA RUDOLPH, THE GIRL WHO NEVER GAVE UP
This is the true story of Wilma Rudolph, one of the world's
most admired athletes. Wilma was four years old when she fell
ill and nearly died. She pulled through but she couldn't move
her left leg.
The poor Rudolph family decided to do
(24)
best to help Wilma become well again
(25) night
Mrs Rudolph or one of the 16 children
(26) and
worked with Wilma's leg, sometimes long
(27)
Wilma had fallen asleep.
When she was six, Wilma
(28) hop a little
Two years later she
(29) walk with a leg brace.
Then, at the age
(30) eight, Wilma was able to go
to school for
(31) first time. One day she was
able to throw
(32) her special shoe. She could
not only
(33) but also run.
Wilma began high school at 13
(34) wanted
to play basket ball, but the coach asked
(35) to
ran for his track team. Her
(36) to college would
be paid if she
(37) well. Mrs. Rudolph was
delighted. 'Set your mind to
(38) the best. Never
give up!' After some time the
(39) told Wilma:
'You are a fair runner, but I
(40) great runners
- winners in my team. You
(41) to work much
harder at it, or go
(42).' Wilma stayed but she
was always beaten by the
(43) girls in the
team. One morning Wilma
(44) a very sore throat
The doctor took
(45) her tonsils, and Wilma
became much stronger.
In time
(46) could beat her. She won a
place
(47) the U.S. Olympic team. Everybody was
happy when she
(48) both the 100 and the 200
metres, but could
(49) also help her team to
win the relay race?
(50) first three girls ran
very well, but a disappointed
(51) came
from
the crowd when the Americans
(52) the stick.
Wilma had to stop to get it!
(53) thought the
Americans would lose but Wilma's
(54) had
taught her never to give up. Her legs moved like never
before, she ran even faster than all the others did and
she crossed the finishing line in first place.

(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)
(53)
(54)
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C-test beginners' group
Hieronder vind je fragmenten uit vijf verschillende teksten. De eerste regel van
elkfragmentis volledig weergegeven. Daarna is van ieder tweede woord de helft
van het aantal letters weggelaten. Bij een oneven aantal letters is altijd het
grootste gedeelte van het woord weggelaten. Dus bij het woord 'school' krijg je
'sch ' en bij 'chair' blijft 'ch ' staan in de tekst. Het is de bedoeling dat jij
de ontbrekende helft aanvult. Er is steeds slechts één goede oplossing mogelijk.
Het aantal puntjes na elk half woord is willekeurig en correspondeert niet (hetzij
bij toeval) met het aantal letters dat ontbreekt.
Voorbeeld: The lea.... sits bes.... the dri....
Oplossing: The leader sits besides the driver.
Lees ieder fragment eerst helemaal door, voordatje begint met het aanvullen van
de woorden!
SAME PROBLEMS EVERYWHERE?
Kano is a Japanese schoolboy. English i....(l) one o....(2) the subj....(3) he
rea....(4) likes. H....(5) has fo....(6) English les....(7) a we....(8), but h....(9) would
li....(10) to ha....(ll) more bec....(12) he spe....(13) English on....(14) in t....(15)
classroom. T....(16) reason £...(17) this i....(18) fairly sim....(19). He do....(20) not
me....(21) many Amer....(22) or Engli....(23). Osaka, h....(24) home to....(25), has
a famous castle and a number of temples and gardens and occasionally he sees a
group of foreign tourists doing the sights.
A LETTER
Dear Sirs,
I have just returned from a trip to Spain organized by your company. The
to....(26) was num....(27) '509 Su....(28) Deluxe' a (29) cost o.... (30) hundred
pou....(31) per per....(32).
The fli....(33) was del....(34) seven ho....(35). The pl....(36) did n....(37)
le....(38) from Manch....(39) as adver....(40). We h....(41) to ta...(42) a lo....(43)
bus tr....(44) to Lon....(45). The hos....(46) said th....(47) was for technical
reasons.
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SELF-HELP
They were having games when I arrived at Sulcata school in the middle of the
morning. The bo....(48) were pia....(49) football beh....(50) the sen....(51) building.
T....(52) girls we....(53) sitting i....(54) a cir...(55) on t....(56) ground. Th....(57)
were sel....(58) peanuts.
'Y....(59) can s....(60) weha....(61) an....(62)\ saidEliz....(63), theheadmi....(64)
of t...(65) school. S (66) pointed t...(67) the vol....(68) ball co....(69). 'But
w....(70) haven't g....(71) a ba.....(72).'
'So t....(73) girls ca....(74) play', I said. 'Is that fair?'
TRAVELLING IN GROUPS
Over two hundred million people round the world take a package holiday every
year. Many o....(75) th....(76) will ha....(77) traveller's che....(78) with th....(79).
The m....(80) who fi....(81) introduced pac....(82) holidays a....(83) traveller's
che....(84) was Tho....(85) Cooke.
I....(86) the eight....(87) century, ri....(88) people ma....(89) the Gra....(90)
Tour thr....(91) Holland, Fra....(92) and IL...(93). Often th....(94) tours las....(95)
a ye„..(96). They trav....(97) by sh....(98) and co....(99). Bodyguards prot....(100)
them aga....(101) bandits on the road.
EVENING STAR STORY
A farmer called Henry Tucker was arrested two days ago in a supermarket at the
corner of Tenth and Cherry. He tr....(102) to le....(103) the st....(104) with
sev....(105) cents wo.... (106) of groc....(107) without pay....(108) for th....(109).
The st....(110) detective cal....(lll) the pol....(112) who to....(113) Tucker
t....(114) the pol....(115) station.
T....(l 16) sergeant as....(l 17) Tucker i....(l 18) he wan....(l 19) to ma....(120) bond.
I (121) cost o....(122) hundred dol....(123). Tucker sa....(124) he h....(125) no
friends who could pay that amount of money.
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Cloze test intermediate group
In de volgende tekst zijn enkele woorden weggelaten. Iedere opening in de tekst
correspondeert met een nummer. Het is de bedoeling dat jij de ontbrekende
woorden invult op de stippellijntjes rechts van de tekst, bij de desbetreffende
nummers. Je mag steeds maar één woord invullen. Woorden zoals 'isn't', 'don't',
'it's' enz. worden beschouwd als één woord. Soms zijn er meerdere woorden
mogelijk. Kies dan 't woord dat volgens jou 't beste past in de tekst. Let goed op
dat je de woorden invult bij de juiste nummers!
Lees de tekst eerst helemaal door, voordat je begint met het invullen van de
ontbrekende woorden.
THE GETAWAY
Whenever I get sleepy at the wheel, I always stop
for coffee. This time I was going along in western
Texas and I got sleepy. I saw a sign that said
GAS/EAT, so I pulled off the road. It was long
after midnight. Nobody was
(1), just this
one old boy - really only about forty,
(2)
grey above the ears - behind the counter. I sat
(3) at the counter and ordered coffee and
(4) pie. I have a habit: I divide people up.
(S) and losers. This old boy was the kind
that
(6) do enough for you, and they can't
(7). Just to look at him made me feel sad.
(8) brought the coffee steaming hot, and it
tasted like
(9) 'Care for cream and sugar?'
he asked
(10) said, 'Please', and the cream
was fresh and cold
(11) thick. The pie was
good too.
A car
(12) outside. The old boy looked out
to see if
(13) wanted gas, but they didn't.
They came
(14) in. The tall one said, 'Two
coffees. Do you
(IS) a road map we coul
look at?'
'
(16) think so', the old boy said. He got
the
(17) first, then he put a map on the
counter
(18) two men spread out the map
and
(19) over it. The tall one pointed to
(20) Rio Grande and shook his head. ' I
guess there's
(21) place to get across this

(1)
(2)
(3)
(4)
(S)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
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side of El Paso.'
(22) said it to the short
one, but
(23) old boy behind the counter
heard them. 'You trying
(24) find the best
way south? I might
(25) able to help you
with that.'
'How ?'
'Well, this
(26) is not quite up to date,'
he
(27).
'Anything recent would show you the Hackett Bridge.
Anyway
(28) can tell you how to find it.'
'
(29) is a town called Hackett,' the tall
one said,
(30) looking at the map. 'It's
on the
(31), just at the end of the road.
(32) like a pretty small place.'
'Not any more. It's
(33) a lot since they
built the bridge.'
(34) tall man finished his coffee, folded
the map, put
(35) in his pocket and stood
up. 'We'll
(36) your map with us,' he said
The old boy seemed
(37). However, he just
shrugged and said, 'Glad
(38) let you
have it.'
The two men had a
(39) conference on the
way out, talking in
(40). Then they stopped
in the middle of the floor,
(41) around,
reached inside their jackets, and pulled guns on
(42). Automatic pistols, I think they were.
'You
(43) where you are and don't move,'
the tall one
(44) to me.
The short man walked over
(45) pulled the
cash register open. 'Every little
(46)
helps,' he said, and put the money
(47)
his pocket. The tall man set the telephone
on
(48) floor, put his foot on it, and
pulled the
(49) out. Then they ran to
their car
(50) jumped in. The short man
leaned out and shot
(51) one of my tires.
Then they drove
(52) fast.
I looked at the old boy behind the
(53).
He seemed a little pale, but he
(54) waste
any time. He took a screwdriver out of
(55)
drawer and picked up the telephone. He
(56)
a fast worker, really. In about five minutes he

(22)
(23)
(24)
(25)

(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)

(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)
(53)
(54)
(55)
(56)
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(57) repaired it again. He phoned the
Rangers
(58) told them about the men
and their
(59). 'They did ?' he said, 'Well
well, well
(60), not El Paso. They took the
Hackett tumoff.' After
(61) had hung up
he said, 'It seems
(62) guys robbed a
supermarket in Wichita Falls.'
I shook
(63) head. 'They sure fooled me.
I thought
(64) looked perfectly all
right.'
The old boy got me
(65) cup of coffee,
and opened himself a
(66) of Coke.
'They fooled me, too, at first.'
He
(67) his mouuVBut then I saw the
(68) holsters when they leaned over the
counter to look
(69) the map. Anyway they
had mean eyes,
(70) thought. Didn't you?'
'Well, I didn't at that time.'
(71) drank without talking, getting our
nerves back into shape.
'
(72) can understand showing them the map, '
I
(73) after a while. 'But I'm damned if I'd
have
(74) them about the bridge. Now there
isn't
(75) snowball's chance in hell of
catching them.'
'
(76) isn't any -'
'Not with a car as
(77) as they've got',
I went on.
The old boy
(78), 'I don't mean there
isn't any chance'
(79) said. 'I mean there
isn't any bridge.'

(57)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76)
(77)
(78)
(79)
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C-test intermediate group
Hieronder vind je fragmenten uit vijf verschillende teksten. De eerste regel van
elk fragment is volledig weergegeven. Daarna is van ieder tweede woord de helft
van het aantal letters weggelaten. Bij een oneven aantal letters is altijd het
grootste gedeelte van het woord weggelaten. Dus bij het woord 'school' krijg je
'sch ' en bij 'chair' blijft 'ch ' staan in de tekst. Het is de bedoeling dat jij
de ontbrekende helft aanvult. Er is steeds slechts één goede oplossing mogelijk.
Het aantal puntjes na elk half woord is willekeurig en correspondeert met (hetzij
bij toeval) met het aantal letters dat ontbreekt.
Voorbeeld: The lea.... sits bes.... the dri....
Oplossing: The leader sits besides the driver.
Lees ieder fragment eerst helemaal door, voordatje begint met het aanvullen van
de woorden!
THE ACT
One day a young man went to a theatrical agent in Wellington, New Zealand.
After ma....(l) years o....(2) practice a....(3) patience, h....(4) had tau....(5) his
pe....(6) a tr....(7) that wo....(8) fill t....(9) theatres.
T....(10) agent w....(ll) not impr....(12). He h....(13) seen thou....(14) of
n....(15) tricks i....(16) his li....(17). They a....(18) were t....(19) same. B....(20) the
yo....(21) manref....(22)to g....(23) away, s....(24) finally, t....(25) theatrical agent
gave in.
MILLIONAIRE'S SON FREE!
Paul Marshall, the boy who was kidnapped from his boarding school three weeks
ago, is free again. He w....(26) picked u....(27) last ni....(28) by t....(29) police
pat....(30) cars o....(31) the Exe....(32) - Tiverton ro....(33), two ho.... (34) after
t....(35) £500,000 ran....(36) had be....(37) paid. T....(38) money i....(39) a
sm....(40) suitcase, h....(41) been le....(42) at t....(43) agreed pl....(44), a....(45)
empty h....(46) near a crossroads between Tiverton and Exeter.
(Exeter Daily News)
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LETTER TO THE ВВС
Dear Sirs,
Now that the World Cup is over, I really feel I must thank the BBC for the
perfect job they did. I enj....(47) every mom....(48) of t....(49) matches th....(50)
I s....(51), and wh....(52) fantastic foot (53) was pla....(54)! The col....(55) and
t....(56) action see....(57) to br....(58) the mat....(59) right in....(60) our o....(61)
homes, a....(62) the rep....(63) were fi....(64) class.
B....(65) perhaps t....(66) best th....(67) of a....(68) was t....(69) television
commen....(70). The В....(71) commentators d....(72) an excellent job, telling us
all about the players and explaining the action.
SOLAR ENERGY IN THE SUNSHINE STATE
Dave and Mike Hudson, of Little Palm Beach, Florida, are planning to build a
hotel. One afte....(73) they ta....(74) to th....(75) architect, Pe....(76) Johnson.
Dave: N....(77), what ki....(78) of hea....(79) system wo (80) you reco....(81),
Pete? 0....(82), gas, o....(83) electricity?
Pete: We....(84), solar ene....(85) is be....(86) used a l....(87) now.
Mike: Y....(88) mean t....(89) heatfr....(90)the s....(91)? It's pre....(92) expensive,
is....(93) it?
Pete: We....(94), the co....(95) of insta....(96) it cert....(97) are higher than for
other heating systems, but solar energy has a lot of advantages.
TRAFFIC JAM IN THE CHANNEL
From the deck of a cross-Channel ferry you would think there was plenty of
room, but this is not so. First, sh....(98) usually tra....(99) in gro....(100). Second,
th....(101) are ma....(102) sandbanks. N....(103) surprisingly, o....(104) half
o....(105) all colli....(106) at s....(107) occur he....(108). In t....(109) last
thir....(110) years colli....(lll) have co....(112) hundred li....(113). One-way
ship (114) lanes a....(115) obligatory, b....(116) one i....(117) ten ves (118)
ignores th....(119). Information ab....(120) these sh....(121) which st....(122)
against t....(123) traffic i....(124) broadcast wi....(125) other naviga....(126) infor
mation twice every hour.
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Cloze test advanced group
In de volgende twee artikelen zijn enkele woorden weggelaten. Iedere opening in
de tekst correspondeert met een nummer. Het is de bedoeling dat jij de
ontbrekende woorden invult op de stippellijntjes in de tekst, vóór de
desbetreffende nummers. Je mag steeds maar één woord invullen. Woorden zoals
'isn't', 'don't', 'it's' enz. worden beschouwd als één woord. Soms zijn er
meerdere woorden mogelijk. Kies dan 't woord dat volgens jou 't beste past in
de tekst. Let goed op dat je de woorden invult bij de juiste nummers!
Lees de artikelen eerst helemaal door, voordat je begint met het invullen van de
ontbrekende woorden.
I. THIRD WORLD TURNS TO HEAVY SMOKING
The decline in smoking in Europe and North America has been matched by a
dramatic increase in the developing countries, according to the World
Health Organization.
The world tobacco market is dominated by seven companies, including
British American Tobacco, Imperial and Rothmans. Between them the seven
companies spend around £1,000 million a year on advertising. Faced with tougher
controls on advertising in Western countries, the companies are turning to the
Third World where controls are more lax.
People in developing countries are, it
(1), being persuaded by advertising that
affluent
(2) normally smoke, though non-smokers outnumber smokers
(3) Britain, the United States, Sweden and other
(4) countries.
In the United States, 30 million
(S) have successfully kicked the habit
since 1964
(6) only one in three Americans now
(7).
Most Western countries have strict controls
(8) tobacco advertising,
but in some Third
(9) countries the promotion of tobacco appears
(10)
be virtually out of control.
The WHO
(11) that in Malaysia more money is
(12) on tobacco
promotion than on any
(13) advertising, accounting for 9 per cent of
(14) advertising bill. Malaysians over the age
(IS) 15 smoke an average
of 2,000
(16) a year.
The tobacco industry in Nigeria
(17) launched a 'massive marketing
campaign', the
(18) said. Cigarettes can generally be sold
(19) the Third
World without health warnings
(20) the packets, although Sri Lanka has
(21) these obligatory. The Kenya Government has
(22) smoking in
places including transport
(23) cinemas, to try to curb smoking-related
(24).
There is evidence that some of
(25) tobacco companies are selling
stronger, and
(26) more addictive, cigarettes in developing countries
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(27) they do in the West.
The British Medical Journal
(28) in a recent leading article that
(29) British Government bears a special responsibility
(30) the conduct
of the tobacco industry
(31) developing countries, because this country is
(32) base for some of the world's
(33) multi-national tobacco
companies'.
The seven leading
(34) companies were accused in a United Nations
(35) of deliberately concealing financial information and
(36) pay-offs
to major political parties which
(37) seen as 'necessary for corporate survival
(38) profitability'.
The WHO is cooperating
(39) the UN Food and Agriculture
Organization
(40) a study to compare the economic benefits of tobacco
production with the health cost of smoking-related diseases. They hope that this
will help developing countries considering a switch from tobacco to food crops.
Π. PALM PRINTS
Sir Francis Galton, a cousin of Charles Darwin, was one of the first reputable
scientists to take the idea of palmar diagnosis seriously. He made a collection of
palm prints and presented them to the University of London at the same time that
he endowed a professorship there and founded the science of eugenics.
The Galton Laboratory has carried on with these studies and in 19S9 showed that
Mongolism was due to a chromosomal abnormality that also produced a
characteristic line, known as the 'simian crease', across the top of the palm.
Since then, about thirty
(1) congenital disorders have been connected
(2) particular patterns in the palm, some
(3) which are apparent even
before the disease
(4). In 1966, abnormal palm prints
(5) linked for
the first time with
(6) virus infection. Three New York pediatricians palmprinted babies
(7) to mothers who had caught German measles
(8)
early pregnancy and found that, even
(9) the babies who were not affected
in
(10) other way, all had a characteristic
(11) unusual crease in their
hands.
In 1967
(12) team of Japanese doctors extended
(13) system
of baby identification to
(14) patients of all ages admitted to
(IS)
Osaka hospital. After collecting over two hundred thousand
(16) and their
relevant histories, they
(17) that there were many correlations
(18)
the patterns and the diseases treated. They
(19) that not only is the position
(20) a particular line important, but that
(21) length, breadth, the
degree to which it
(22) been broken up into islands
(23) triangles,
and even its colour have
(24) significance. They are now able to tell
(25) by looking at a palm-print,
(26) a patient is suffering or
(27) recently suffered from organic diseases such
(28) thyroid
deficiency, spinal deformation, and liver
(29) kidney malfunctions.
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They also say that
(30) is possible to predict with a
(31) degree of
accuracy, whether a particular
(32) is likely to contract infectious diseases
(33) as tuberculosis and perhaps even cancer
(34) are an enormous
number of nerves
(35) in the hand in sensors of
(36) and cold,
pressure and pain. So
(37) of these make direct connections with
(38)
brain and if human proportions were
(39) only by the nerve supply, we
(40) have hands the size of beach umbrellas.
If the palmists are right in asserting that these nerves carry a two-way traffic and
that all internal physical conditions are mirrored externally in our palms, then it
makes very little sense for a general practitioner to ask to see a patient's tongue.
Even going on the evidence already clearly established, he could learn a great deal
more by saying, 'Good morning. How are you? Please put out your hand.'

Appendix 3: Classification flow chart for overt repairs

ТЪе speaker has produced a self-repair to replace the original utterance (OU).
Has the speaker repaired for an errar in the OU?
No

Yes

I

I

A-, D-repair
Has the speaker introduced a new,
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Appendix 4: Database entiles and accompanying codes

Entry

Code

Subject number

301-310 (beginners), 501-510 (intermediate group),
801-810 (advanced group)

Sex

M (Male), F (Female)

Task

Tl (story telling task), T2 (Interview)

Task sequence

Per task all repairs were numbered in order of
occurrence

Language

D (Dutch), E (English)

Utterance
Reparandum
Reparatum
Type of repair

C;
AL, AI, AS, AX; EL, EC, ES, EX, EF, EM, EMI,
EMD, EMF;
D;R

Editing term

In case of an editing term, the type of editing term
used, e.g. 'I mean'

Well-formedness

yes/no
It was indicated whether or not the whole repair
structure, so the reparandum up to and including the
reparatum, was a grammatically correct construction
in the language in question

Delay

0 - ... syllables)
The number of syllables between reparandum and cutoff

Cut-off
(point of
interruption)

0 - ... word(s)
The point of interruption was indicated in terms of the
number of words between error and interruption. A
within-word interruption was counted as half a word.
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The following numerical codes were used:
-0,5, within the trouble word;
0, directly after the trouble word;
0,5, within the word following the trouble
word;
1, one word after the trouble word;
1,5, within the second word after the trouble
word;
2, two words after the trouble word;
> 2, more than two words after the trouble
word.
In case an interruption was preceded by a cut
off a '+' was added (for a detailed discussion
of the point of interruption the reader is
referred to section 4.3)
lexical bias

yes/no
In case of a within-word interruption it was checked
whether or not the lexical material before the cut-off
represented a word in the language in question
Examples:
'the monkeys are enjoying theirs л themselves'
'there are /pels/ л pavements as well'
'I'm six л seventeen'

Span

0 - .... syllable(s)
The number of syllables between interruption and
reparatum which the speaker has copied from the
original utterance

Interruption

The interval between reparandum and repair in
milliseconds

Stress

:

yes/no
For each self-repair it was indicated whether or not
the reparatum was stressed.

In those cases in which it was impossible to add a code, the number '99' was
inserted as missing value.

Summary
Speakers are constantly monitoring and checking whether their utterances are
correct and/or communicate the concepts they want to express. If the speakers'
monitoring device meets with a troublesome item, speakers can decide to
correct this item on their own initiative, without the intervention from their
interlocutors. These types of repairs are called self-repairs. Speakers can
decide to produce a self-repair (a) because they have made an error (so-called
error-repairs) or (b) because they think their utterance is not appropriate
enough (so-called appropriateness repairs).
This study reports the results of a four-year research project on the LI
and L2 self-repair behaviour of Dutch learners of English at three different
levels of L2 proficiency.
The research project addressed the following three questions:
1. are there any differences between LI and L2 self-repair behaviour with
respect to (a) the number, (b) the distribution, and (c) the structure of selfrepairs, and if so, how can these differences be explained?
2. is there a relationship between self-repair behaviour and second language
proficiency and, if so, is this relationship reflected in (a) the number, (b) the
distribution, and (c) the structure of self-repairs?
3. what can the research results contribute to a theory of self-monitoring in
speech production?
The first chapter of this study gives an overview of the findings of self-repair
studies to date. The overview includes both LI and L2 self-repair studies,
which have been divided into studies of adult and child self-repair. A
comparison between LI and L2 self-repair research shows that LI studies
focus on the implications of self-repair data for theories and models of speech
production, whereas L2 studies are more concerned with individual differences
in self-repair behaviour and in the relationship between self-repair and
language proficiency.
Chapter 2 discusses the objectives, the research questions and the design
of the project. The self-repair project included three groups of ten subjects at
three different levels of L2 proficiency (beginners (pupils in their third year of
pre-university education), intermediate learners (pupils in their fifth year of
pre-university education) and advanced learners (second-year university
students of English). The subjects were selected on the basis of three criteria:
(a) years of tuition in English, (b) school-report and exam marks and (c) their
performance on a test measuring overall language ability (cloze-test and Ctest).
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The self-repair data were collected by means of two different tasks,
which were performed both in Dutch (LI) and in English (L2). The first task
was a story telling task. The subjects had to tell 12 picture stories, six in Dutch
and six in English. The second task was an interview task consisting of two
separate 20-minute conversations with a native speaker of Dutch and a native
speaker of English, respectively. In all, approximately 45 hours of speech were
recorded.
Chapter 3 describes the criteria and procedures used in identifying and
classifying the self-repair data. An important criterion in the identification of
self-repairs is the presence of a basic repair structure, which consists of three
components: 1. a reparandum, which can be either an error or an
inappropriate expression; 2. an editing phase, immediately following the
interruption of the flow of speech; and 3. a reparatum, which is the correction
or alteration of the troublesome item with or without the repetition of prior
material.
Self-repairs were identified as either overt or covert. Overt repairs are
made after (part of) the troublesome item has been articulated. Covert repairs
(= C-repairs) occur when a speaker discovers trouble and interrupts himself
before the troublesome item is uttered, i.e. pre-articulatorily. For utterances to
be identified as overt repairs, they had to contain a clear reparandum and
reparatum, whether or not separated by an editing phase and/or a clearly
audible cut-off. In case a reparandum was uninterpretable, utterances were
identified as covert repairs if the reparatum was preceded by a cut-off, possibly
followed by an editing phase. Those utterances which contained a repetition of
prior material without a clear reparandum and reparatum, or without a clear
reparatum introduced by a cut-off, were not considered repairs.
Depending on the reason for repair, overt repairs were further classified
as: error repairs (Ε-repairs), which, depending on the element to be corrected,
were divided into phonological (EF-), morphological (EM-), lexical (EL-) or
syntactic (ES-) error repairs; or appropriateness repairs (Α-repairs), which were
divided into appropriateness lexical repairs (AL-repairs) and appropriateness
insertion repairs (Al-repairs).
Chapter 4 is devoted to a discussion of the data analysis and the
research results. The data analysis focused on two issues: (1) the differences
between LI and L2 self-repair behaviour and (2) the relationship between L2
self-repair behaviour and level of L2 proficiency. To investigate these two
issues the self-repair data were analyzed with respect to:
(a) the number and the distribution of self-repairs in LI and L2 speech
production; (b) the use of editing terms; (c) the point of interruption; (d) the
repair times; and (e) the grammatical well-formedness of self-repairs according
to Levelt's Well-formedness Rule. The results are summarized in the following
two paragraphs.
The differences between LI and L2 self-repair behaviour appeared to be
quantitative rather than qualitative in nature. The speakers produced almost
twice as many repairs in their L2 as in their LI and, as far as the distribution
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of repairs is concerned, they made relatively more Ε-repairs and relatively
fewer Α-repairs in their L2 than in their LI. With respect to the point of
interruption the speakers appeared to interrupt erroneous words earlier in L2
than in LI. The L2 proved to have a quantitative effect on the timing of selfrepairs as well: repair times appeared to be longer in L2, especially in the case
of the A- and C-repairs. As far as the well-formedness of self-repairs was
concerned, there appeared to be little difference between the LI and the L2
self-repairs: 70% of the LI and 80% of the L2 repairs were well-formed
according to Levelt's rule. A possible explanation for this could be that the L2
structures used were less complex than the LI ones.
The relationship between L2 self-repair behaviour and L2 proficiency
level was reflected in the number and the distribution of self-repairs, the use of
editing terms and the point of interruption. On the whole there appeared to be
a two- instead of a three-staged development with the beginning and the
intermediate speakers on the one hand and the advanced speakers on the other.
With respect to the number of repairs the beginning and intermediate speakers
produced about the same number of self-repairs per 100 words (2.63 versus
2.55), whereas the advanced speakers produced considerably fewer repairs
(1.75). The distribution of self-repairs revealed that the beginning and the
intermediate speakers produced significantly more EL-repairs and significantly
fewer AL-repairs than the advanced speakers. The use of editing terms also
demonstrated some changes with increasing level of L2 proficiency: the use of
LI editing terms in L2 speech decreased as speakers became more proficient in
L2. The point of interruption was also affected by an increasing mastery of L2
in that the beginners and the intermediate speakers tended to interrupt their L2
utterances earlier than their LI utterances, a contrast that was absent in the
case of the advanced speakers.
Another important conclusion with respect to the repair times was that
there appeared to be significant differences between the overall repair times for
both the A- and Ε-repairs and the EF-and EL-repairs. The overall repair times
appeared to be longest for the Α-repairs, followed by those for the EL- and
EF-repairs, respectively.
In Chapter 5 the research results are discussed in the light of existing
models of speech production. The discussion focuses on the implications of the
self-repair data for the monitor functions in Laver's, Levelt's and MacKay's
models, respectively. One of the most important conclusions is that, in relation
to the self-repair data found in this study, Levelt's model may be considered to
be the better predictor of self-monitoring in spontaneous speech. In addition, it
can be concluded that the present self-repair data do not justify an adaptation
of Levelt's self-monitoring theory for bilingual speech.
Chapter 5 concludes with suggestions for further research.

Samenvatting
Sprekers zijn voortdurend bezig te controleren of hun uitingen correct zijn
en/of die overeenstemmen met hun intenties. Wanneer dit controleproces
negatief uitvalt, kunnen sprekers op eigen initiatief, dat wil zeggen zonder
tussenkomst van luisteraars of gesprekspartners, besluiten hun uiting te
onderbreken en de fout of onvolkomenheid te herstellen. In dat geval spreken
we van zelfreparaties. Sprekers kunnen hun uitingen repareren (a) omdat ze
een fout hebben gemaakt (foutreparaties) of (b) omdat ze hun uiting niet
geschikt genoeg vinden (geschiktheidsreparaties).
Deze studie beschrijft de resultaten van een vierjarig onderzoeksproject naar
het Tl· en T2-zelfreparatiegedrag van Nederlandse leerders van het Engels op
drie verschillende niveaus van T2-vaardigheid.
In het onderzoeksproject stonden de volgende drie onderzoeksvragen centraal:
1. zijn er verschillen tussen Tl- en T2-zelfreparatiegedrag wat betreft (a) het
aantal zelfreparaties, (b) de distributie van zelfreparaties en (c) de structuur van
zelfreparaties, en zo ja, hoe zijn deze verschillen te verklaren?
2. is er een verband tussen zelfreparatiegedrag en T2-vaardigheid, en zo ja,
komt dit verband tot uiting in (a) het aantal zelfreparaties, (b) de distributie
van zelfreparaties en (c) de structuur van zelfreparaties?
3. wat kunnen de onderzoeksresultaten bijdragen tot een theorie over
zelfmonitorgedrag in spraakproduktie?
Het eerste hoofdstuk van deze studie geeft een overzicht van de resultaten van
zelfreparatie-onderzoek tot nu toe. Het bevat zowel Tl- als T2-onderzoek,
waarbij een onderverdeling is gemaakt in studies naar het zelfreparatiegedrag
van kinderen en van volwassenen. Een vergelijking tussen Tl- en T2zelfreparatiestudies maakt duidelijk dat Tl-studies vooral zijn gericht op de
implicaties van zelfreparaties voor spraakproduktietheorieen en -modellen,
terwijl T2-studies voornamelijk gewijd zijn aan individuele verschillen in
reparatiegedrag en aan de relatie tussen zelfreparatiegedrag en taalvaardigheid.
Hoofdstuk 2 bespreekt de doelstellingen, de onderzoeksvragen en de opzet van
het onderzoeksproject. Bij het project waren drie groepen van elk 10
proefpersonen betrokken op drie verschillende niveaus van T2-vaardigheid
(beginners (3-VWO'ers), half-gevorderden (5-VWO'ers) en gevorderden (2ejaars studenten Engels)). De proefpersonen waren geselecteerd aan de hand van
drie criteria: (a) aantal jaren les in de Engelse taal, (b) rapport- en
examencijfers en (c) scores op een algemene taalvaardigheidstest (een clozetest en een C-test).
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De zelfreparatiedata werden verzameld door middel van twee taken. Beide
taken werden zowel in het Nederlands (Tl) als het Engels (T2) uitgevoerd. De
eerste taak was een verhaalverteltaak. De proefpersonen moesten 12
plaatjesverhalen navertellen, zes in het Nederlands en zes in het Engels. De
tweede taak betrof een interviewtaak die bestond uit twee afzonderlijke
interviews (één in het Nederlands en één in het Engels) van elk 20 minuten.
De Nederlandse en Engelse interviews werden respectievelijk afgenomen door
een native speaker van het Nederlands en het Engels. In totaal werd er
ongeveer 45 uur aan spraak opgenomen.
In hoofdstuk 3 worden de criteria en procedures beschreven voor het
identificeren en classificeren van de zelfreparaties. Een belangrijk criterium bij
het identificeren van zelfreparaties is de aanwezigheid van een
basisreparatiestructuur. Deze basisstructuur bestaat uit drie elementen: (1) een
reparandum, bijv. een fout of een ongeschikte uiting; (2) een editing-fase, die
direct volgt op de onderbreking van de spraakstroom; (3) een reparatum, dat de
reparatie of aanpassing bevat van de te corrigeren uiting met of zonder een
herhaling van elementen uit de oorspronkelijke uiting.
In het project werden zelfreparaties geïdentificeerd als overt of covert. Overte
reparaties worden geproduceerd nadat (een deel van) de foute uiting is
uitgesproken. Coverte reparaties (= C-reparaties) vinden plaats wanneer de
spreker een fout ontdekt en deze zelf corrigeert vóórdat de fout is
uitgesproken, dat wil zeggen vóór articulatie. Om te worden geïdentificeerd als
overte reparaties moesten uitingen een duidelijk reparandum en reparatum
bevatten, wel of niet gescheiden door een editing-fase en/of duidelijk hoorbare
onderbreking (= cut-off) van de spraakstroom. Wanneer een reparandum niet
kon worden geïnterpreteerd, werd een uiting geïdentificeerd als covert, indien
het reparatum werd ingeleid door een cut-off, mogelijkerwijs gevolgd door een
editing-fase. Die uitingen die een herhaling van eerder taalmateriaal bevatten
zonder een duidelijk reparandum en reparatum, of zonder een duidelijk
reparatum ingeleid door een cut-off, werden niet beschouwd als reparaties.
Afhankelijk van de reden voor reparatie werden overte reparaties verder
geclassificeerd als: foutreparaties (E-reparaties), die, afhankelijk van het te
corrigeren element, werden onderverdeeld in fonologische (EF-), morfologische
(EM-), lexicale (EL-) of syntactische (ES-) foutreparaties; of
geschiktheidsreparaties (A-reparaties), die op hun beurt werden onderverdeeld
in reparaties waarin een woord vervangen wordt door een ander woord uit
hetzelfde betekenisveld (AL), of in reparaties waarbij aan de oorspronkelijke
uiting iets wordt toegevoegd (AI).
Hoofdstuk 4 is gewijd aan een bespreking van de data-analyse en de
onderzoeksresultaten. De data-analyse richtte zich op (1) de verschillen tussen
Tl- en T2-zelfreparatiegedrag en (2) het verband tussen T2-zelfreparatiegedrag
en T2-vaardigheid. De zelfreparatiedata werden op de volgende aspecten
onderzocht:
(a) het aantal zelfreparaties en de distributie van de zelfreparaties in Tl- en
T2-spraakproduktie; (b) het gebruik van zogenaamde 'editing terms'; (с) het
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punt van onderbreking (cut-ofi); (d) de reparatietijden; en (e) de grammaticale
welgevormdheid van zelfreparaties aan de hand van de Welgevormdheidsregel
van Levelt. De resultaten worden in de volgende twee paragrafen samengevat.
De verschillen tussen Tl- en T2-zelfreparatiegedrag bleken eerder kwantitatief
dan kwalitatief van aard. De sprekers produceerden bijna twee keer zoveel
reparaties in hun T2 als in hun Tl. Wat betreft de distributie werden er relatief
gezien meer E-reparaties en minder A-reparaties geproduceerd in de T2 dan in
de Tl. Met betrekking tot het punt van onderbreking bleken sprekers foute
woorden vroeger te onderbreken in de T2 dan in de Tl. De T2 bleek ook een
kwantitatief effect te hebben op de tijdsduur van de zelfreparaties: de
reparatietijden in de T2 bleken langer te zijn, vooral voor de A- en Creparaties. Wat betreft de welgevormdheid bleek er weinig verschil tussen de TIen T2-reparaties: respectievelijk 70% van de Tl en 80% van de T2-reparaties
waren welgevormd volgens de regel van Levelt. Een mogelijke verklaring kan
gevonden worden in het feit dat de gebruikte T2-structuren syntactisch gezien
eenvoudiger waren dan die in de Tl.
Het verband tussen zelfreparatiegedrag en T2-vaardigheid werd weerspiegeld in
het aantal zelfreparaties, de distributie van zelfreparaties, het gebruik van
editing terms en het punt van onderbreking. Over het algemeen bleek er een
ontwikkeling in twee in plaats van de verwachte drie stadia te zijn, met aan de
ene kant de beginners en de half-gevorderden en aan de andere kant de
gevorderde leerders. De beginners en half-gevorderden produceerden ongeveer
hetzelfde aantal reparaties per 100 woorden (2.63 versus 2.55), terwijl de
gevorderden aanzienlijk minder reparaties produceerden (1.75). Uit de
distributie van de zelfreparaties viel op te maken dat de beginners en halfgevorderden significant meer EL-reparaties en significant minder AL-reparaties
produceerden dan de gevorderden. Het gebruik van editing terms veranderde
ook naarmate de sprekers de T2 beter beheersten: het gebruik van Tl-editing
terms in de T2 nam af naarmate sprekers taalvaardiger werden. Ook het punt
van onderbreking werd beïnvloed door een grotere taalvaardigheid: de
beginnende en half-gevorderden hadden de neiging om hun uitingen in de T2
vroeger te onderbreken dan die in de Tl. Dit contrast was afwezig bij de
gevorderde sprekers.
Een andere belangrijke conclusie wat betreft de reparatietijden is dat er een
significant verschil bleek te zijn tussen de reparatietijden voor de A- en Ereparaties en tussen die voor de EF- en EL-reparaties. De totale reparatietijden
bleken het langst te zijn voor de A-reparaties, respectievelijk gevolgd door die
voor de EL- en EF-reparaties.
In hoofdstuk 5 worden de onderzoeksresultaten besproken in het licht van
bestaande modellen van spraakproduktie. De discussie concentreert zich op de
implicaties van de data voor de monitorfuncties in respectievelijk de modellen
van Laver, Levelt, en MacKay. Een van belangrijkste conclusies is dat, op
grond van de hier gerapporteerde zelfreparatiedata, het model van Levelt de
beste voorspeller lijkt te zijn van zelfrnonitorgedrag in spontane spraak. Tevens
kan worden geconcludeerd dat de zelfreparatiedata uit het huidige onderzoek
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geen aanleiding geven tot een aanpassing van Levelt's zelfmonitortheorie voor
tweetaligheid.
Hoofdstuk 5 sluit af met enkele suggesties voor vervolgonderzoek.
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