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Abstract 

In this paper highlights that audiovisual speech perception is 

not all autonomous and that lexical semantic context and 

word meaning can influence McGurk fusion and the rate of 

fusion responses too.  Sentence context can actually diminish 

McGurk fusion rate when semantic cueing from the context 

biases against the fusion expected. However, it did not block 

the fusion entirely even when the cue strongly favoured the 

audio or visual channel.  Probabilistic grammars were used to 

measure the strength and directionality of speech cueing 

effects, using conditional probabilities estimated from relative 

frequencies in the British National Corpus.  Results from 

conditional probabilities showed that the greater the strength 

of the semantic bias the greater the reduction in fusion rate.  

Whereas, positive semantic cueing examples of Sharma 

(1989) showing an increase in fusion rates when the phrase 

favoured the expected fusion.  Audiovisual speech perception 

can be influenced by the semantic context which adds to 

evidence from other types of experiment that speech 

perception is not all bottom-up processing. 

Index Terms: McGurk effect, audiovisual speech perception, 

semantic cueing. 

1. Introduction 

Words are rarely read or heard in isolation, neither are words 

randomly put together [1].  People usually identify words not 

only from acoustic and visual cues but also from syntactic and 

semantic contextual cues. Research in natural language 

comprehension demonstrates that word recognition (or lexical 

access), is only the first step towards understanding the 

message [2]: phrase or sentence comprehension crucially 

follows. 

Studies have shown that recognition accuracy is highest 

for sentences, less for isolated words, and lowest for nonsense 

syllables [3]. This demonstrates that speech comprehension 

depends very much on the sentence, as the context supplying 

information relating to partly recognized word.  Studies by 

[4], [5] and [6] found that word frequency, meaningfulness, 

and the number of syllables had the most effect on decision 

times in lexical naming tasks (orthographic tasks).  

Participants were slower to respond to unfamiliar and non-

words than for high frequency, real and meaningful words.  In 

sentences, word recognition was quicker for semantically 

predictable sentences but slower for semantically 

unpredictable sentences [7]. A possible reason for this is 

suggested that semantic encoding brings speed by occupying 

less space in the short-term memory, and such encoding is 

clearly impossible with syntactically correct but semantically 

arbitrary sentences [8]. Miller and Isard [8] conducted a study 

in which they presented three different types of sentences with 

controlled degrees of semantic and syntactic encoding.  The 

results showed that participants made fewer errors when the 

sentence was both grammatical and semantically coherent 

than when not.  Work by [9] has also shown that speech 

perception is not all bottom-up processing and word 

recognition: it is influenced by contextual data too.  The 

perception of a mid-sentence word can be cued not only by 

the former part of the sentence but also by later words of the 

sentence.  For example, in their study of spoken sentences, 

they replaced a speech segment in a word in the middle of a 

sentence with a noise burst.  Participants did not detect the 

missing segment, they perceived the partial word as a 

complete word.  However, the cueing of the missing segment 

was dependent upon the last word of the sentence.  Such 

experiments are referred to as phonemic restoration tests.  

They show that humans have the ability to restore in real-time 

the missing speech segment by calling on their semantic 

encoding of the context sentence.  

Grosjean [10] demonstrated the context effects of spoken 

word with a gating test.  Gating tests involve presenting 

fragments of auditory word, increasing the fragment length 

until the participant can guess the word.  When a listener has 

been given just enough segments to guess the word, the last 

segment to be communicated is referred to as the isolation 

point of the word.  Grosjean showed that words are 

recognized with much earlier isolation points when they are 

presented in a sentence context (syntactically correct and 

semantically coherent context) than when presented in 

isolation. 

Speech comprehension depends on the familiarity 

(frequency) and length of the spoken words too.  But research 

highlights that spoken word recognition is influenced strongly 

by sentence context.  As a word binds more strongly both 

semantically and syntactically into the sentence context, it is 

more rapidly recognized (i.e. recognized with an earlier 

isolation point).  The experiments described in this paper are 

directed at investigation of the effect on such binding on 

McGurk fusion rates. 

2. Semantic cueing within audiovisual 

speech  

Several studies over the last three decades have shown that 

McGurk effect is robust and have highlighted the role that 

vision plays in speech perception. Different speech perception 

theories, for example, motor theory [11], the Fuzzy Logical 

Model of Perception [12], [13] and direct realist theory [14] 

have all attempted to explain how audio and visual speech is 

integrated.  However, one aspect that still remains unclear is 

whether the McGurk effect is truly independent of lexical-

semantic context, as Sams et al [15] was unable to show that 

the sentence context or word meaning had any influence on 

the McGurk effect.  Although, a much earlier study (prior to 

Sams et al) by Sharma [16] showed that sentence context can 

influence the strength of the McGurk fusion.  The sentence 

context was structured to favour the expected fusion – 

hereforth referred to as a positive semantic cueing effect.  

Such a positive semantic cueing effect had indeed increased 

the fusion rate.  A more recent study by Windmann [17] using 

a semantic priming approach with the McGurk fusion in 
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German sentences, noted that the sentence context did 

influence the strength of the McGurk effect.  In this paper, we 

also highlight that sentence context (English sentences) can 

have an impact on the frequency and strength of the McGurk 

fusion, and that audiovisual integration process is not entirely 

autonomous.  We had structured the sentences that did not 

favour the expected fusion, thus referred to as a negative 

semantic cueing effect. Our findings are in line with the work 

of Windmann which showed fusion rates had reduced when 

incongruent word was embedded in spoken sentences to when 

presented in isolation. 

Furthermore, we are able to show that the directionality 

and strength of the semantic cueing effects on the McGurk 

fusion.   The intuitive judgments about strength of a sentence-

internal cue can be placed on a more evidential basis by the 

use of probabilistic grammars of the N-gram type.  These are 

used in computational linguistics to model interdependencies 

in natural language [18].  Probabilistic grammars are based on 

conditional probability: the likelihood that an event will 

occur, given another event has already occurred.  In practice, 

probabilities are estimated from frequencies of occurrence.  

The relevant frequencies are corpus frequencies for word 

occurrence, and the British National Corpus (BNC) is an 

acceptable source for these.   For example, the conditional 

probability, that the probability of the word ‘gain’ given that 

the word ‘pain’ has occurred earlier, in the phrase               

‘no pain, no  gain’ can be illustrated in (1) below.  

 

    (1) 

 

3. Experiment 

The following notation is used to indicate an incongruent 

speech: 

 

 
 

 

 

Figure 1: Incongruent stimulus notation. 

In cases where a group of participants reported alternative 

fusion responses, say some reported (da)F and others (bga)F, 

the following generative grammar rule format is used (2). 

 

  (ba || ga) � (da)F | (bga)F (2) 

 

McGurk fusion occurs mainly in two combinations, this was 

noted by MacDonald and McGurk [19: page 255], as shown 

in example (3) to (6). 

 

 (ba || ga) � (da)F = 64% (3) 

 (ba || da) � (ga)F = 27% (4) 

  

 (pa || ka) � (ta)F  = 50% (5) 

 (pa || ta) �  (ka)F = 50% (6) 

 

It appears that the second type of McGurk fusion (4) and (6) 

is not often mentioned or tested by many researchers in the 

audiovisual community since seminal work of Macdonald and 

McGurk [19].  But research by, Ali [20] with English words 

(examples (7) and (8)) and work by Windmann [17] with 

German words, example (9) and (10) have both shown that, 

when a labial segment in the audio channel is aligned with a 

palatal segment in the visual channel, results in a velar 

McGurk fusion. 

 

  (bain || dain) � (gain) F  (7) 

  (pride || tride) � (cried)F (8)   

  (zupper || zutter) � (zucker)F (9)   

  (gloppe || glotte) �  (glocke)F  (10) 

 

We used two types of incongruent pairing; labial segment in 

the audio channel paired with either velar or palatal segment 

in the visual channel. In addition, the experiment focused on 

incongruent data in three types of segmental slots; either the 

onset consonants, or vowel or coda consonants, as illustrated 

in (11) to (13) below.  

 

 Vowel:   (hod || hid) � (head)F | (had)F  (11) 

 Onset consonant: (pride || cried) � (tried)F (12)   

 Coda consonant: (mapppp || matttt) � (macccckkkk)F  (13)  

 

Incongruent speech segment were embedded in spoken  

sentences with negative semantic cueing effects; where the 

context did not favour the expected fusion.  Given the 

incongruent word (Bain || Dane) results in a fusion (gain)F, 

and if embedded in the sentence context ‘no pain, no        

(Bain || Dane)’  might increase the fusion rate because which 

was noted by Sharma [16].  Therefore, the experimental 

design was focused on to possible reduction of fusion rate.  

For example, the expected fusion for the incongruent word 

(pod || Todd) is (cod)F, when embedded in the sentence      

‘two peas in a (pod || Todd)’ is likely to reduce the fusion rate 

because the sentence context brings semantic bias in favour of 

the word in the audio channel ‘pod’.  Therefore, the semantic 

bias either favoured the audio channel or the visual channel, 

but did not favour the expected fusion. The experiment 

consisted of spoken English phrases and proverbs. 

 

3.1. Hypotheses 

The hypotheses motivating the experimental design can thus 

be summarized as follows: 

 

• H1 – the null hypothesis that fusion rates would be the 

same in spoken sentence context as in our isolated word 

studies. 

Syllable or word 

in the visual 

channel 

 

Syllable or word 

in the audio 

channel 

 

Reported fusion 

response 

 



• H2 – given that the sentence context can bias through 

syntax and semantic coherence in favour of the word in 

the audio channel or visual channel, the null hypothesis 

is that fusion rates would be the same when the phrase 

structure biases towards the audio channel or the visual 

channel.   

• H3 – given that the incongruent data is embedded at 

different locations within the spoken sentence context 

(beginning of the sentence, middle of the sentence, or at 

the end of the phrase), the null hypothesis that the 

fusion rates would be the same at each position within 

the sentence.  

• H4 – using probabilistic grammars, the salience effects 

would be the same if the sentence biased towards the 

audio channel or the visual or the expected fusion. 

3.2. Method 

3.2.1. Creating audiovisual speech stimuli 

A corpus of incongruent words embedded in spoken 

audiovisual sentence context were created which covered the 

hypotheses stated in Section 3.1.  A number of congruent 

(with no incongruency) audiovisual sentences was also 

created and included in the experiment.  

In the study of Sams et al [15], each word was uttered in 

isolation, which was then incorporated into three-word 

phrases.  This had produced a jerky video clip.  Therefore, in 

order to prevent a jerky video clip two separate spoken 

sentences were first recorded and then re-alignment 

(incongruency) was created, as illustrated in (14) to (16).   

 

 ‘two peas in a pod’ (14) 

 ‘two peas in a Todd’ (15) 

 ‘two peas in a (pod || Todd)’                                (16) 

 

The audio from the sentence (14) was then aligned with the 

visual from (15), paying close attention to the alignment of 

the target words ‘pod’ and ‘Todd’.  Thus, creating a sentence 

with incongruent word embedded as shown in (16). 

Video recordings were made of native speakers of British 

English articulating a large set of sentences.  The video 

recordings were done at the standard 25 frames per second 

inside a quiet controlled laboratory using a standard 8mm 

digital Sony camcorder with built-in microphone for 

monophonic audio.  The speakers articulated each sentence 

twice, returning the mouth to a neutral position during two-

second pauses between the utterances.  The speakers were 

videoed from the shoulder up.  From the resultant video 

recording, each sentence was captured (both the audio and 

visual channels) into *.avi files. 

For the creation of incongruent stimuli, standard editing 

software (Adobe Premier 5.5) was used. The audio channel 

from the second sentence of the pair was imported and 

aligned with the visual channel of the sentence the pair, as 

illustrated earlier in (14) to (16). After coarse alignment, the 

first member’s original audio channel was erased.  Fine 

judgments of proper alignment were made manually, after 

previewing the video clip.  Incongruent stimuli and few 

natural, fully congruent controls were then saved as *.avi files 

with a frame rate of 25 and a frame size of 640 x 512 pixels. 

Experiments were conducted double-blind, with neither 

experimenter nor participant knowing which stimuli were 

incongruent and which congruent. 

3.2.2. Procedure 

A multiple choice response form was designed with possible 

sentence matches to each stimulus.  The sentences listed in 

the multiple choices included both the audio and visual word 

of the stimulus together with some likely and unlikely 

perceptions including the expected fusion response.  Space 

was also provided below the listed matches to the stimulus, 

for participants to write down any perception that did not 

match to any of the examples provided.  Sixteen participants 

took part in the experiment (10 females and 6 males). 

4. Results 

4.1.1. Hypothesis H1 

We were able to compare the fusion rates from our isolated 

incongruent audiovisual word studies [20] with fusion rates 

from this study; when incongruent words were embedded in 

spoken sentences. The results highlighted that when 

incongruent words were embedded in sentence context the 

fusion rates reduced to that of isolated case.  For e.g., fusion 

rate for (Bain || Dane)’ � (gain)F  when presented in isolation 

was 39% but when embedded in the sentence context ‘No 

pain, no (Bain || Dane)’ resulted a fusion rate of 25%.  There 

is a clear reduction in fusion rate of 14%.  For some sentence 

context there was a reduction in fusion rate 51%.  For e.g., 

isolated incongruent word (cheap || cheek) � (cheat)F  

resulted in a fusion rate of 51% but when embedded in the 

sentence ‘Turn the other  (cheap || cheek)’ it did not result in a 

fusion at all.  In fact 63% of the participants reported the 

word in the visual channel ‘cheek’.  Overall, the reduction in 

fusion rate varied from 4% to 51%, with an average reduction 

of 27%.  However, there were small instances where there 

was not a reduction in fusion rate but rather an increase in 

fusion rate.  Fusion rate for incongruent word                    

(slips || slicks) � (slits)F   was 40% but embedded in sentence 

context ‘Where the tongue (slips || slicks) it speaks the truth’ 

the fusion rate increased to 63%.   

In terms of percentage of fusion responses, the null 

hypothesis H1 driving the search for sentence context effects 

was that fusion would be the same in sentence context as in 

isolated words (removing outliers) was rejected.  There was 

significant difference; showing that fusion rates were not the 

same when incongruent word was embedded in sentence 

context (ANOVA, F = 16.539, p < 0.0001).   

4.1.2. Hypothesis H2 

Incongruent word was embedded in spoken sentence context 

where the sentence structure biased the audio or the visual 

channel.  Responses were analyzed in terms of audio 

response, visual response and are summarized in Table 1 

below.  Even though the sentence biased either towards the 

audio or the visual word of the incongruent data, there were 

still instances of participants perceiving fusion responses.   

Table 1. Response rate to sentence bias. 

Sentence Bias Audio Visual Fusion 

To audio channel 44% 26% 30% 

To visual channel 23% 48% 29% 



The results from Table 1 clearly show that when the sentence 

biased towards the audio channel there were more audio 

responses. Similarly, when the sentence biased towards the 

visual channel there were more responses towards the visual 

word than for the audio or fusion.  Statistically, the results 

were significant;  ( 2χ = 9.46,  df = 2,  p = 0.009).  Friedman 

test also showed similar significant findings.  Thus, there 

clearly appears to be an influence of semantic cueing on 

participant’s response to incongruent data when embedded in 

sentence context even though in Sams et al [15] did not show 

such finding.  But, these results echo, to a degree, to the study 

of Sharma [16] where fusion responses increased when the 

sentence biased towards the fusion response. 

4.1.3. Hypothesis H3 

The incongruent data was embedded at different locations 

within the spoken sentence context: beginning of the sentence 

(where little or no prior cueing is involved), middle of the 

sentence and at the end of the sentence (where only prior 

cueing is involved).  The results from the experimental work 

indicate that fusion rates were not the same when the 

incongruent word was embedded at different locations within 

the sentence as summarized in Table 2 below.  Friedman test 

revealed significant findings (mean rank: beginning = 1.44, 

middle = 1.88, end = 2.69, p  = 0.0361). 

 

Table 2. Fusion rate with respect to location of 

incongruent data. 

Position of incongruent data Fusion rate 

Beginning of the sentence 28% 

Middle of the sentence 32% 

End of the sentence 37% 

 

The analysis in Table 2 indicates some variation in fusion 

rates across the different position of the incongruent data 

when embedded in sentence context.  These results are in line 

with the study of Sams et al, where the results showed higher 

fusion rates when incongruent data was embedded at end of 

phrases than at beginning of phrase. 

4.1.4. Hypothesis4  probabilistic grammars  

Finally, probabilistic grammars of the N-gram type are used to 

measure the strength and directionality of semantic cueing.  

Probabilistic grammars are based on conditional probability: 

the likelihood that an event will occur, given another event 

has already occurred.  The relevant frequencies are corpus 

frequencies for word occurrence, and the British National 

Corpus (BNC) is an acceptable source for these.  Thus, 

conditional probability frequencies were calculated to 

measure speech cueing effects before or after the incongruent 

word in the sentence context.   

The underlying events for the probabilistic grammars are 

sentences in the corpus used for measuring salience.  Phonetic 

words and wild-cards can be used to define subsets of 

sentences from the corpus set: for example, the word 'gain 

denotes the subset of sentences which include the word 'gain' 

while main and mane denotes the subset of sentences 

including word 'main' or its homophone.  Groups of words in 

particular order can also be used to define subsets.  For 

example pain.gain, denotes sentences containing 'pain'  

followed immediately by 'gain', while pain.�.gain denotes 

sentences in which 'pain' or followed by 'gain' with one 

different word between the two.  More generally, pain. �k. 

gain denotes sentences in which 'pain' is followed by k 

different words, then 'gain'.   

 

(pain + gain) = P (pain . gain) + ∑
∞

=1k

P (pain. �
k
. gain)         (17) 

 

The probabilities can be estimated from frequencies of 

occurrence of the sentence patterns in the BNC corpus: 

 

                  P(x) ~ 
sentences of N

)xfrequency(

o

                            (18) 

 

Also, to emphasize the importance of word order in sentences, 

it is useful to introduce forward P+ ( ) and backward P- ( ) 

probabilities.  P+ (pain + gain) is the probability that 'gain' 

follows 'pain' in a sentence, while P- (pain + gain) denotes the 

probability that 'gain' precedes 'pain' in a sentence.  Note that 

P+ (word1 + word2) = P- (word2 + word1), a basic 

redundancy in the order notation.  Also, the forward-

backward notation can be used equally with frequencies as 

probability estimators. 

The salience of a word is proportional to the frequency of 

occurrence of the word in sentences of the corpus.  Of course 

there are two ways of counting word frequencies: by stem and 

its homophones with all morphological derivative, or by 

literal and its homophones.  These are referred to, respectively 

as lemmatised and unlemmatised frequencies. 

Conditional probabilities for the events consisting of 

sentence subsets (i.e. ‘sentence patterns’) are dependent upon 

ordering 

 

 

         For example  Prob (S | T) ≅  )
)(

(

TP

TSP +                     (19) 

 

is the conditional probability given that word pattern T occurs 

in a sentence, that word pattern S also occurs.  Because of the 

significance of word order, conditional probabilities are also 

given forward / backward annotation (20): 

 

                     Prob±(S | T) ≅ )
)(

(

TP

TSP +±                    (20) 

  

In the forward (+) case, this is the probability, given that T 

occurs in a sentence, that S also occurs earlier in the sentence.  

When estimating conditional probabilities from corpus 

frequencies, the denominator in (18) occurs in both numerator 

and denominator of (20), so estimated conditional are (21) 

and (22). 

 

              Prob±(S | T) ≅
(T)frequency 

)TS( frequency +±
                (21)

  

 

             Prob+ (gain | pain) = 
7012

8  =  0.00141           (22) 

 

We then compared probabilistic grammars for audio bias 

visual bias and fusion bias too.  Below, (23) to (25) are 

probabilities for all three cases: 

 



 

       Audio bias: 
No pain, no (Bain || gain)  

                          

                        Prob+ (Bain | pain) =  0.0                      (23) 

 

 

      Visual bias: 
No pain, no (Bain || gain)  

                        

                        Prob+ (gain | pain) =  0.00141              (24)                                

 

 

     Fusion bias:  

                        Prob+ (Dane | pain) =  0.0                     (25) 

 

 

The results clearly show that the strength of cueing effects is 

the greatest when the incongruent data embedded in sentence 

context biases towards the visual channel.   As there is a 

greater chance of perceiving the visual response ‘gain’         

(P = 0.00141) than perceiving the audio response ‘Bain’        

(P = 0.0) or the fusion response ‘Dane’ (P = 0.0).  Thus, 

explains why there was a reduction of fusion rate of 36% 

when incongruent word (Bain || gain) was embedded in 

sentence context to that of isolate case. 

Similarly, when the sentenced biased towards the audio 

channel, there was a greater reduction in fusion rate and the 

chances of perceiving the audio response was greater than 

perceiving the visual response or the fusion response.  For 

example, incongruent word (sleeping || sleeking) when 

presented in isolation, the fusion rate was 43%, but when 

embedded in a sentence context ‘Let (sleeping || sleeking) 

dogs lie’  the fusion rate was only 25% (a reduction of 42 %).   

Again, this is apparent in the conditional probabilities. The 

conditional probabilities were as follows (26) to (28): 

 

       Audio bias:  
Let (sleeping || sleeking) dogs lie 

                        

                     Prob- (sleeping | dogs) =  0.437-2             (26) 

 

 

 

      Visual bias: 
Let (sleeping || sleeking) dogs lie 

                        

                      Prob- (sleeking | dogs) =  0.0                  (27)                                

 

 

     Fusion bias: 

                    
                      Prob+ (sleeting | dogs) =  0 .0                 (28) 

 

 

Further analysis using liner regression technique shows the 

extent to which fusion rate decreases with semantic bias as 

illustrated in Figure 1.  In summary, the clusters in the chart 

shows, firstly, that phrase context reduces fusion rate and 

secondly, as the log probability bias increases, the reduction 

in fusion rate increases too. 
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Figure 1: Reduction in fusion rate caused by semantic 

bias. 

In the study of Sharma (1989) no isolated incongruent word 

studies were carried out, so one cannot determine the 

reduction in fusion rate caused by semantic bias.  However, 

the study of Sharma can be subjected to the same probabilistic 

technique.  The phrases in Sharma’s study cued the audio 

channel, or the visual channel or the expected fusion.  

Probabilistic properties when the phrases cued the audio 

channel, or the visual channel or the expected fusion (an 

example is illustrated below).  The results clearly show that 

the strength of cueing effects is the greatest when the 

incongruent data embedded in sentence context biases 

towards the fusion word.    

 

Sentence from Sharma’s study: 

“Letters are stamped with today’s (bait || gate)” and the 

expected fusion is (date)F. 

 

 

     Audio bias:  Prob+ (bait | stamped)  = 0.0               (29) 

 

     Visual bias:  Prob+ (gate | stamped)  = 0.281-2        (30) 

 

      Fusion bias:  Prob+ (date | stamped)  = 0.564-2      (31) 

 
       

Overall, the results indicate that fusion rates were greater in 

Sharma’s study because of the forward semantic cueing of the 

phrase towards the expected fusion word.  

 

5. Discussion 

In this paper we have highlighted an exploratory investigation 

on McGurk fusion embedded in sentence context, allowing 

results from isolated words to be compared with some of the 

words embedded in sentences.  The idea was to determine if 

the same model can be applied at all levels of embedding – 

from syllables, words to sentences.  Incongruent data were 

embedded in spoken audiovisual sentences.  In light of the 

existing literature [16, 17, and 20] the focus of this 

experiment was to determine to what extent the context could 

actually diminish fusion rate when semantic cueing from the 

sentence context biases against the fusion expected from our 

earlier incongruent isolated word studies.   Incongruent words 

were embedded at three different locations within an 

audiovisual phrase: as the first word (phrase-initial), as the 

last word (phrase-final) or in the middle of the phrase (phrase-

medial).  Generally, the negative semantic cueing reduced the 

rate of fusion for all segmental sites (onset consonant, vowel 



nucleus and coda consonant), but did not block the fusion 

entirely even when the cue strongly favoured the audio or 

visual channel.  Even without a lengthier investigation 

including positive cueing, these results add to evidence from 

other types of experiment that speech perception is not all 

bottom-up processing:  humans inherently and in real-time 

take into account the semantic cohesion of the spoken 

sentence too.  Further, the semantic cueing was stronger when 

the incongruent word was embedded at the beginning of the 

sentence than in the middle or at the end of the sentence, 

confirming that phrase cohesion tends to influence perception 

backwards in time.  Finally, probabilistic grammars were used 

to measure the strength and directionality of speech cueing 

effects, using conditional probabilities estimated from relative 

frequencies in the British National Corpus.  With our data, 

gathered to explore negative semantic cueing, the influence of 

differential cueing measured by conditional probabilities 

showed that the greater the strength of the semantic bias the 

greater the reduction in fusion rate.  Using the same 

conditional probabilistic grammar principle with the time-

forwards positive semantic cueing examples of Sharma’s 

study, when a sentence cued the expected fusion, its 

incongruent final word had a fusion rate higher than that 

typical of isolated incongruent words, but also the differential 

cueing measure by conditional probabilities was greater when 

the phrase cued the expected fusion than either of the input 

channel. 

6.  Conclusions 

Overall, the study in this paper highlights that audiovisual 

speech perception is not all autonomous and that lexical 

semantic context and word meaning can influence McGurk 

fusion and the rate of fusion responses too.  Our study in this 

paper is in line with that of Windmann conducted in 2004 

[17]. 

The semantic cueing lowers the rate of fusion.  However, 

the cueing from a phrase does not block the fusion entirely, 

even when the cue favours the audio or the visual channel or 

when the semantic cue is strong.   But, the direction of 

difference has position dependency.  Using probabilistic 

grammars of the N-gram type has been successful in 

determining the test of directionality and strength of speech 

cueing effects.  The findings indicate that sentence context 

can reduce fusion rate.  The greater the strength of the 

semantic bias the greater the reduction in fusion rate.  This 

was also visible in the linear regression analysis.  

The next move would be to extend the existing 

experiment to natural conversation sentences (instead of 

proverbs) and to focus on positive cueing in contrast to the 

negative cueing study in this paper.  In addition, probabilistic 

grammars may reveal alternative findings with natural 

conversation sentences to that of proverbs, as was noted when 

the data from the study of Sharma [16] was subjected to 

probabilistic grammatical analysis.  Thus, allowing time-

forward and time-backward effects to be explored too.  

Overall, the purpose of the extended study is to investigate 

semantic bias with a much larger sample of stimuli that would 

also enable one to determine whether there are differences in 

fusion rate between onset consonant, vowel nucleus and coda 

consonant too and whether it is dependent when embedded at 

different location within a sentence context (sentence-initial, 

sentence-medial, and sentence-final).    
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