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ABSTRACT In this paper a rhyme-monitoring experiment is described. The first
question addressed here is whether the subjects in a rhyme-
This study investigates whether subjects use a strategy of wéR@nitoring task use a strategy of word recognition. The second
recognition in a rhyme-monitoring task. Results suggest that thisdgestion is whether phonological priming plays a role as well.
indeed the case. In addition, however, the task introducefes
of phonological priming of the cue word. 2. METHOD

1. INTRODUCTION 2.1. Materials and design

The monitoring task is frequently used in research on auditoHalf the stimulus material consisted of 10 minimal pairs of two-
word recognition. In such a task, subjects listen for a target unitivord phrases. These two-word phrases differed in their underlying
a sentence or a list of words. The target unit is usually a phonemepresentations in that they had a single or a double consonant. An
but it may also be a syllable or even an entire word. One type ekample is the two-word phrass slecht‘egg bad’ gi#slext/
target unit that is novery often used is the rhyme. In rhyme-versusijs slecht ‘ice bad' kis#skxt/. In the former case, the
monitoring a subject is asked to respond as soon as a word(gihgle) consonant always belongs to the second word only
detected that rhymes with a cue word that was presented (InV#CV../), whereas in the latter case this post-boundary
advance (e.g. [2, 4, 5, 6]). A rhyme-monitortagkmay beuseful  consonant also occurs in pre-boundary position (/..VCi#CiV../).
when information is required about the processing of the ending a&écording to phonological theory, the contrast between the two
the stimulus word. interpretations of the minimal pair might be completely neutralised
o . . in the phonetic surface form, due to a degemination rule which
When a rhyme-monitoring task is used, it is usually assumed th@js that one of two adjacent and identical consonants is deleted.
the subject first recognises words aided by all information presefjs, the realisatioreislext/ may beinterpreted as eithesi slecht
in the_ context and in the signal. After the target word '8r ijs slecht All stimulus phrases were noun-adjective
recognised, the sound structure of the last part of the cue Wor%éﬁnbinations, consisting of two monosyllabic and

compared to that of the recognised target word. Only if the t"‘fﬂonomorphemic words. The pivotal consonant was always a
words are identical in that respect a response is given. voiceless fricative.

There are indeed indications that at least lexical information ‘ﬁwe second half of the stimulus material consisted ofstirae
accessed be_fore_a response is given in a rhyme-mc_mitoring t"’ﬁguns aswere used in the minimal pair stimuli. Theyere
Faster reaction times are found for target words withsédree ompedded in two-word phrases that could never be ambiguous in
orthography as the cue words [2, 6]. In addition, higher level (i.geir phonetic surface form, e.gi andijs both not followed by a

syntactic and semantic) informatinay affectresponses. If a . starting with an /s/. Examples aielekker/si#lekor/ andijs
semantically related word was presented before the target WOtk er cistiekor/ ‘egglice nice’

rhyme decisions to these words were faster [2].

The factors in this experiment are th[ig: ambiguity: the stimulus

However, the resultg obtalpeq in a rhyme-monitoring taak be may or maynot be phonetically ambiguous, ai#] stimulus word
affected by phonological priming. It has been shown that one WOlthe: the stimulus word can be open, i.e. with a single consonant,

can prime other words by similarity in phonological structure r closed, i.e. with a double consonant. This results in a total of 40

Recognition of the target word is facilitated only if the final part of. : I !
the prime and the target word are phonologically idenfidalin VJLTSJLl;Spg())rdS (10 stimulus sets x 2 ambiguity types x 2 stimulus

addition, subjects in word-association experiments sometimes

named a word that rhymes with the word to which an associate hggl carrier sentences were created that predicted the stimulus word
to be given [3].Hence, there is an a priori possibility thaéféect  empedded in that sentence. The sentence context always matched
of phonological priming will occur in the rhyme-monitoring tasK.ine stimulus word it contained. Thus, contrastive word types (open
After the cue word is .presented to the listeners, the recognitiga,s,s closed) were always embedded in different sentences.
thresholds of all rhyming wordmay belowered so that these siimulus words occurred at the end of the sentences (but not in last
words will be recognised faster. Due to the low recognitioqsition) so that enough semantic information was available when
threshold, sentence context is not taken into account in these ragid stimulus word was presentdd4 Filler sentencesere added

responses. to the stimulus sentences. Half of these filler sentences contained a



target word rhyming with the cue word, whereas the other halford that rhymes with the cue word is contextually appropriate

contained no rhyming target word. and a response is expected. Correct responses, i.e. the case in
which a contextually appropriate word was recognised, can be
2.2. Subjects and procedure divided into hits and correct rejections. A hit is a correct response

given to a contextually appropriate word, whereas a correct
A list of all stimulus and filler sentences in pseudo-random ordéejection occurs when no response was given to a contextually
was read by the second author, who read the sentences at aifegipropriate word.

speech rate to ensure proper degeminations. The sentgaces ) N
resampled at 22.05 kHz. When the subjects use a strategy of normal word recognition to

perform the rhyme-monitoring task, both sentence context
44 Students at Utrecht University, drawn from a list of volunteer#formation and acoustic cues are taken into account. Since this
were tested individually in a sound-treatsabth. All were native context information was always available, even in the phonetically
speakers of Dutch with no reported hearing impairment. They weagbiguous stimulus phrases, the contextually most appropriate
paid hfl 6,50 for their participation. Subjects were divided into twavord is expected to be recognised. Hence, no false alarms should
groups. One group of subjects received an open cue word with hagdcur.
of the sentences, whereas the second group of subjects received a
closed cue word with these same sentences. This procedure WAen phonological priming plays a role, the response may not
reversed for the second half of the stimulus sentences. FilRlwvays be affected by sentence context information. Due to

sentences were the same for both groups of subjects. phonological priming, the recognition thresholds of the words
rhyming with the cue word are lowered. This might cause the

All stimulus and filler sentences were mixed into pseudo-randoaubjects to recognise the word rhyming with the cue word, especially
order and put in trials. Trials consisted of a cue word, which wiéfsthe sentence context is not very predictive. More importantly,
followed by a sentence after 1000 ms. Cue words were ordgntence context does not affect responses; hence, false alarms may
presented auditorily to ensure that the sound structure of thecur occasionally

mental representation formed by the subjects was correct. Reaction

times were measured from rhyme-onset, that is, from the beginnifi§ far as the reaction time data are concerned, we expect to find
of the vowel in the stimulus word. longer reaction times at phonetically ambiguous than at unambigous

stimulus words. In the unambiguous stimulus words it will be
The subjects were instructed to pustbutton as soon athey acoustically clear where the stimulus word ends. In the phonetically
detected a word that rhymed with the cue word presented @ambiguous stimulus phrases, by contrast, both interpretations are
advance. It was explained that a word rhymed with the cue woadoustically and syntactically possible. Only semantic information
whenever the vowel and the following consonant (cluster) soundedn help in deciding which interpretation is correct. Therefore, the
identical in the cue word and the target word. They walckthat  subjects will have more difficulty in processing the ambiguous two-
the subject who had the fastest reaction times and madewbst word phrases, resulting in longer reaction times at these stimulus

errors would receive a bonus. words. However, if phonological priming plays a role, the subject
may respond as soon as a rhyming word is detected. He then will
2.3 Expected results experience no additional difficulty in dealing with ambiguous two-

word phrases and no difference will be observed.
In addition to reaction times, rhyme-monitoring also provides
information about the outcome of the recognition process. If 3. RESULTS
subjects respond after hearing the cue vemei ‘bedspread’ and
the two-word phrasesiblext/, it can be concluded that they A log-transformation was performed on the reaction times to
perceived this two-word phrase @isslecht If they do not respond obtain normally distributed data. Two analyses of variance, one
they might have perceived this fragmenijaslecht The absence across subjects and one across stimulus sets were performed on
of a response in this situation, howeveray also reflect lack of these data. The analyses revealed a significant main effect of
concentration by the subject. ambiguity [R (1,9) = 16.88, p < 0.01,,F1,43) = 34.76, p < 0.01,

min F'(1,19) = 11.36, p < 0.01]. Table 1 shows that reaction times
The sentence context always matched the stimulus word embeddegle longer for the phonetically ambiguous stimulus words than for
in that sentence. Hence, both sentence context information aheé unambiguous stimulus words. Thus, subjects seem to have more
acoustic cues are available to aid recognition of the intended wodifficulty in dealing with the ambiguous than with the unambiguous
Therefore, we decided to classify the outcome of the recognitistimulus material, which was expected if a strategy of word
process into ‘errors’ and ‘correct’ responses. recognition is used. Therefore, these results seem to indicate that

phonological priming probably did not occur consistently. The main

Errors are defined as the recognition of a contextuallyffect of stimulus word type did not reach significance.
inappropriate word; they can be divided into false alarms and

misses. A false alarm is a response given although the word that
rhymes with the cue word isot contextually appropriate and no
response was expected. An example is a rhyming response to the
cue wordsprei and the contextually appropriate two-word phrase
ijs slecht A miss occurs when no response is given although the



Ambiguous  Unambiguous Total
100% -

mean (sd) mean (sd) mean (sd) 80% 1
Open Target Word 579 (308) 447 (218) 512 (274) % 60% - | hit
5 O miss
Closed Target Word 524 (218 452 (210) 487 (254) é 40% 1
20% -
0%
Total 552 (300) 449 (214) 499 (264) open closed open closed
ambiguous ambiguous not ambig. not ambig.
1) 2 3) 4
Table 1:Mean reaction times and standard deviations measured stimulus word

from rhyme-onset in ms. Phonetically ambigous and unambiguous
stimulus words by open and closed words. Observations in eachgjg re 2:percentages of misses and hits over all items in which a

cell are based on 220 observations. word rhyming with the cue word was contextually appropriate and

a response was expected. Percentages in each bar are based on 220
In Figures 1 and 2 data are presented on the errors and corodgervations.
responses made by the subjects. Figure 1 shows that false alarms
occurred all four conditions, despite the presence of contextual aﬁg}ﬂe 2 shows that misses were hardly ever made, and that they
acoustic cues to the intended word. In three conditions a sequencg,

; 3 e mostly made in the conditions with ambiguous stimulus words,
sounds that constitutes a rhyming word can always be detected, Vj2-4 50, and 6% in the open (1) and closed words (2), respectively.

in condition 1 ¢i slecht) 2 (js slechj and 4 s). In these conditions g can either be caused by lack of concentration by the subjects, or
both the worcei andijs can be found in the string of phonemes. Inyg 5 regyit of the subjects sometimes recognising the word that was

condition 3 it is never possible to detect a closed word that rymgs; intended in that sentence, despite the presence of contextual and
with the cue word: Irei lekker/eilekor/ the sequenceeis/ is not  5-gustic cues to the intended word.

present. The fact that in this condition 3% of the responses were false

alarms may indicate lack of concentration by the subjects. 4. DISCUSSION
100% — Assuming a strategy of word recognition, we expect longer
reaction times at ambiguous than at unambiguous stimulus words.
" 80% 1 In the ambiguous stimulus material only contextual information
%a 60% + B correct rejection can help in segmenting the two-word phrases correctly, whereas in
8 aou | Difalse alarm the unambiguous stimulus words, acoustic information is also
[
o

present. Under the same assumptions we also expecteveryr
no false alarms, since the available contextual and acoustic cues
could be used to recognise the intended word. This is even true in

20% +

open Cl')‘?se" open °'t°se‘i] the ambiguous two-word phrases. Thus, the subjects always should

ampiguous ampbiguous not amp. not amb. . .

(2) (2) @) @ be able to recognise the intended word, and no false alarms should
occur.

stimulus words

. o The results show that reaction times were significantly longer at
Figure 1:Percentages of false alarms and correct rejections over gl higuous than at unambiguous stimulus words. This corresponds
items in which the word rhyming with the cue word was, what was expected according to a word recognition strategy. It
contextually inappropriate and no response was expect§flgicates that subjects indeed had more difficulty in dealing with
Percentages in each bar are based on 220 observations. the ambiguous stimulus material. However, instead of findémy

few or no false alarmsbout 10% false alarms were obtained in

More false alarms were obtained in conditions 1, 2 and 4 whithe closed stimulus words. In the open, ambiguous stimulus word
contain both an open and a closed word. In conditions 2 and 4 abeoodition, in 32 % of the cases the subjects neglected sentence
10% false alarms were obtained, whereas in condition 3 32% of #t@ntext information and acoustic cues, and indicated to have
responses were false alarms. If sentence context were used, no f¢dected a closed rhyming word. Thus, false alarms were made
alarms would be expected. The occurrence of false alarms thusre frequently than was expected according to a word
indicates that sentence context was not always taken into accounteicognition strategy. The word recognition strategy is, therefore,
deciding whether or not to respond. not used consistently in a rhyme-monitoring experiment.

A different process seems to play a role as well. The number of
false alarms indicates that the subjects sometimes did not take
sentence context into accoufhey recognised a word that was
contextually inappropriate but rhymed with the cue word. This is



expected if phonological priming plays a role. Due to phonologicaff the threshold lowering, resulting in a false alarm. The effect of

similarity of the cue and the target word, the target woay be acoustic and contextual information is then obscured.

primed phonologically. This could be modeled by lowering the

threshold of all rhyming words in the mental lexicon, thudinally, it can be concluded that the false alarm rate functions as a

facilitating their recognition. This effechay beenlarged by the dependent variable in itself, since the number of false alarms

task: The subjects were explicitly instructed to monitor foprobably depends on sentence context predictability.

rhyming words, so their attentianay befocussed even more on

these words. Contextual and acoustic coes/ have been too 6. REFERENCES
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Finally, the results show a response bias to closed words. More false
alarms were obtained in the open, ambiguous stimulus word
condition than in the closed stimulus word conditions. The response
bias may be a consequence of closed words being more frequent or
of closed words containing more acoustic information. Under both
explanations the subject may be more certain of his response for
closed words.

5. CONCLUSION

From the present experiment it can be concluded that subjects in a
rhyme-monitoring task generally use a strategy of normal word
recognition, using all the information at their disposal, e.g. not only
acoustic information, but contextual information as well. Therefore,
the rhyme-monitoring task seems to be useful in auditory word
recognition research where context is a factor.

However, due to characteristics of the task, phonological priming
also plays a role. This causes the thresholds of all rhyming words to
be lowered, thus facilitating the recognition of these words. Sentence
context information is sometimes not sufficient to overrule the effect



