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Normal-hearing students (

 

n

 

 = 72) performed sentence, consonant, and word identification in either A (auditory), V (visual), or AV (audiovisual)
modality. The auditory signal had difficult speech-to-noise relations. Talker (human vs. synthetic), topic (no cue vs. cue-words), and emotion
(no cue vs. facially displayed vs. cue-words) were varied within groups. After the first block, effects of modality, face, topic, and emotion on
initial appraisal and motivation were assessed. After the entire session, effects of modality on longer-term appraisal and motivation were
assessed. The results from both assessments showed that V identification was more positively appraised than A identification. Correlations
were tentatively interpreted such that evaluation of self-rated performance possibly depends on subjective standard and is reflected on motivation
(if  below subjective standard, AV group), or on appraisal (if  above subjective standard, A group). Suggestions for further research are presented.
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INTRODUCTION

When it is difficult to perceive what someone is saying, such
as when trying to speechread, some effort is required by the
perceiver. It can therefore be hypothesized that 

 

attitude

 

 is
associated with perception of poorly specified speech
(Johansson, 1997; Lidestam, 2002). Two main components
of attitude are 

 

motivation

 

 (which may govern attention) and

 

appraisal

 

. Lidestam (2002) studied the association between
attitude and performance in visual speechreading, but with-
out separating out motivation and appraisal. The general
purpose of  the present study was to explore how accuracy
in perception of poorly specified speech (i.e., auditory-only
speech in noise, visual speechreading, and the audio-visual
combination) is associated with these two aspects of attitude.

Motivation may hypothetically be reflected upon accuracy
in the perception of poorly specified speech, since motiva-
tion may govern how hard the perceiver tries to understand
what is being said, and thereby govern 

 

how

 

 and 

 

how well

 

 the
perceptual and cognitive abilities are utilized in the specific
situation. When the speech signal is poorly specified, motiva-
tion may hypothetically determine how attention is directed
and focused. If  higher motivation results in enhanced
perceptual accuracy, then this should be reflected in positive
correlations in the present study.

Appraisal of having to try to perceive poorly specified
speech may be affected by how the perceiver experiences the
situation. The situation can be appraised differently depend-
ing on task characteristics (e.g., how the talker appears), and
on how the perceiver evaluates his or her own performance.
Mean differences between appraisal scores from conditions
with different task characteristics were tested in this study.

Further, if  the perceivers’ evaluations of their own perform-
ance affect their appraisal scores, then this should result in
positive correlations in the present study.

Speech can be poorly specified for various reasons. Noise
and hearing impairment can ambiguate auditory speech.
Visual speech (i.e., the movements that can be seen in the
face and mouth during articulation) is by nature poorly
specified, since only part of the phonetic information is
readily observable by vision. For example, vocal fold vibra-
tion, which distinguishes voiced from voiceless phonemes,
cannot be seen (Lisker & Abramson, 1964). Consequently,
many phonemes are very difficult to discriminate visually
(e.g., Massaro, 1998; Walden, Erdman, Montgomery,
Schwartz & Prosek, 1981).

Synthetic talking faces provide a speech signal of even
poorer specification compared to humans (Lidestam,
Beskow & Lyxell, 2006; Lidestam, Lyxell & Lundeberg,
2001), which makes attention to the speech signal potentially
even more important. The poorer specification for synthetic
visual speech may be due to lack of subtle visual phonetic
cues, which becomes especially prominent for the least visu-
ally discriminatable phonemes (Lidestam & Beskow, in press).
Synthetic talking faces have been used for presenting speech
stimuli in research (e.g., Massaro, 1987, 1998), computer-
animated characters may substitute human actors (e.g.,

 

Final Fantasy

 

 by Sakaguchi & Sakakibara, 2001), and can
also be used as communication aids for individuals with
hearing impairment (Beskow, Karlsson, Kewley & Salvi, 2004).

As the specification of the speech signal becomes poorer,
the demands on the perceiver’s sensory, perceptual, and
cognitive abilities become greater (Rönnberg, 2003). What is
more, when the speech signal is poorly specified, the perceiver
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may benefit greatly from cues that facilitate constrained
lexical activation, including prior context (e.g., Abelson,
1981; Garstecki & O’Neill, 1980; Lansing & Helgeson, 1995;
Marslen-Wilson, Moss & van Halen, 1996); linguistic context
(e.g., Cutler, Mehler, Norris & Segui, 1987; Isenberg, Walker
& Ryder, 1980; Samuel, 1990); and paralanguage (e.g.,
Berger & Popelka, 1971; Lidestam, 2002; Wurm, Vakoch,
Strasser, Calin-Jageman & Ross, 2001).

The general purpose had three subordinate specific purposes.
The first specific purpose was to explore how motivation to
and appraisal of the speech perception tasks are initially
affected by the talking face, emotional cues, topical cues,
and modality. This was accomplished by letting the parti-
cipants rate their attitude toward the perceptual identification
task after the first block of items in the experiment, on a
questionnaire with six items (from Lidestam, 2002). A principal
components analysis was then performed on the ratings
in order to empirically find the main factors of attitude for
extraction (i.e., to operationalize and validate the motivation
and appraisal variables to be used in further analyses).
Lidestam 

 

et al.

 

 (2006) concluded that speechreading enhance-
ment from displayed emotion is due to semantic cueing.
Semantic cueing is what also enables enhancement from top-
ical cues (Lidestam, Lyxell & Andersson, 1999; Samuelsson
& Rönnberg, 1993). Provided that the appraisal of the task
is affected by how well the perceiver feels that he or she
performs, all emotional and topical cues that can aid in the
perceptual identification should therefore hypothetically
result in more favorable appraisal of the task. With regard
to effects of modality on appraisal ratings, it may be hypo-
thesized that trying to perceive auditory speech presented
under difficult signal-to-noise relations, as in the A and AV
conditions, may feel more frustrating than trying to speechread
visually. The literature does not provide findings that predict
the outcome in attitude ratings as a function of a talking
face. However, if  the appraisal of the task is affected by how
accurately the perceiver evaluates his or her performance, it
may be hypothesized that the synthetic talker, with less speci-
fied visual speech, should result in lower appraisal scores.

The second specific purpose was to compare how motiva-
tion to and appraisal of the perceptual identification tasks
are affected by longer-term perception of stimuli in either of
three modalities. Thus, after finishing all perceptual iden-
tification tasks of the experiment with either auditory (A),
visual (V), and audiovisual (AV) stimuli, the participants
rated their attitude to the entire experiment session. It may
be hypothesized that A and AV speech perception under
difficult speech-to-noise relations becomes more frustrating
over the entire experiment session, in comparison with V
perception.

The third and final specific purpose was to explore the
associations between the attitude factors (i.e., motivation
and appraisal) and accuracy in perception of poorly speci-
fied speech. Therefore correlations between performance
and attitude factors were computed and tested. In Lidestam

(2002) attitude was correlated with speechreading perform-
ance when there was no displayed emotion, and more
specifically, in sentences of  low specificity. Since modality,
as well as emotional and topical cues, can affect perceptual
accuracy, the correlational patterns can therefore be expected
to differ. Further, Lyxell, Johansson, Lidestam, and Rönnberg
(1996) found that confidence ratings were correlated with
performance in word and sentence identification, which
requires lexical identification, whereas it was not in word
discrimination, which does not require lexical identification.
Sentence and word identification can thus be expected to
have stronger correlations with motivation and appraisal
than consonant identification can, since consonants cannot
be lexically identified.

METHOD

 

Participants

 

A total of 72 normal-hearing students (22 male) participated. Their
age ranged between 19 and 40 years (

 

M

 

 = 24.6, 

 

SD

 

 = 4.1 years),
they reported having Swedish as their native language, normal or
corrected-to-normal visual acuity, no hearing loss, and no prior
training in speechreading. They were paid an equivalent of $6.

 

Design

 

For the consonant identification task, the design was 2 

 

×

 

 3 factorial,
the first variable being 

 

talking face

 

 (natural vs. synthetic), and the
second 

 

displayed emotion

 

 (neutral, positive, and negative). Both
variables were within groups.

For the sentence and word identification tasks, a 2 

 

×

 

 2 

 

×

 

 2 

 

×

 

 2 

 

×

 

3 split-plot factorial design was used for the V and AV groups. The
first variable was 

 

modality

 

 (V vs. AV; the second 

 

linguistic level

 

(sentence vs. word identification); the third 

 

talking face

 

 (natural vs.
synthetic); the fourth 

 

topic

 

 (topical cue-words or not); and the fifth

 

emotion

 

 (no emotional cues, displayed emotion, and emotional
cue-words). Modality was between groups, whereas all other vari-
ables were within groups. The A group, which did not receive the
talking face variable and thus was not compared with the other
modalities in the same analyses, had a 2 

 

×

 

 2 

 

×

 

 3 factorial design.
The sentence and word identification tasks each consisted of

twelve blocks of items for the V and AV groups, and six blocks for
the A group (without talking face variable). Each block consisted of
six items and represented a cell of the within-groups conditions, for
example “no topical cue, natural talking face, and displayed emotion”.
Each presentation order comprised two participants in the V and
AV groups, and four participants in the A group. Talker constituted
the largest coherent block of the within-groups variables (in the V
and AV groups), topic the second largest, and emotion the smallest.
The order of items was fixed. The presentation order of the within-
groups variables topic, talking face, and emotion was balanced such
that all conditions were in all serial positions of the design, and all
participants and all items received all conditions.

 

Materials

 

Apparatus and settings.

 

A PC with a 17 inch high-resolution monitor
was used for editing and presenting the stimuli. The participants
were seated in front of the monitor at a distance of approximately
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80 cm from the monitor, and 50 cm from each other. A screen
prevented them from seeing each other’s reply sheets. Broadband
noise was used to ambiguate the auditory speech signal in the audi-
tory and audiovisual conditions, and was a constant in all modali-
ties. The noise level was 62.5 dB (A). The synthetic talking face was
a parametrically controlled three-dimensional polygonal model
(Beskow, 1997) that was animated in synchrony with natural speech
from the video-recordings. The speech material was phonetically
transcribed using the transcription module of the KTH Text-to-
Speech system (Carlson, Granström & Hunnicutt, 1982). Eight
emotional expressions (plus neutral facial expression) were used as
analogies to the emotional cue-words. The emotional expression
parameters were brow raise, brow frown, eye opening, smile, and
gaze. The emotional and articulatory parameters were independent;
emotional expressions did not affect the articulation, or vice versa.

 

Preparation of stimulus materials.

 

The stimuli were presented by
a hired male actor who was recorded with a DV camera. Lighting
prevented shadows on the actor’s face, and he was clean-shaven,
in order to optimize visual speechreading. Only the area from his
head to the top of his shoulders was recorded. The actor was
instructed to speak the sentences with constant rhythm, tempo and
volume, and only to vary the displayed emotion between the no
emotional cues and the displayed emotion conditions. The DV
recording was saved as separate non-compressed .avi files. The
soundtracks from these .avi files were exported as .wav files and
used for the synthetic talking head condition.

 

The consonant recognition task.

 

The 18 consonants /b d f  g h j k l
m n p r s t v 

 

E

 

 

 

�

 

 

 

S

 

/

 

 were chosen for the consonant recognition task,
since they were most frequently represented among the consonants
in the sentence and word recognition tasks. The consonants were
presented between the vowel /a/ in an /aCa/ format. There were 216
items: 18 (consonants) 

 

×

 

 3 (displayed emotions) 

 

×

 

 2 (talking faces)

 

×

 

 2 (replications). That is, each consonant was presented twice in
the same talking face-displayed emotion cell. All items were pre-
ceded by their numbers, which appeared for 0.5 s. The presentation
order was pseudorandomized. Performance was scored as a propor-
tion of correct responses.

 

The sentence and word recognition tasks.

 

The sentence and
word recognition tasks comprised 72 sentences of  varying length
(2–9 words; 7–33 phonemes) and 72 mono- and disyllabic words
(2–6 phonemes) from Lidestam 

 

et al.

 

 (1999) (see Appendix A for
examples). The first half  of the sentence and word recognition tasks
consisted of  a “visit-to-a-restaurant” scenario, the second half  of
a “visit-to-the-doctor” scenario. All sentences were rated high on
valence and typicality for these scenarios (Lidestam 

 

et al.

 

, 1999).
Since the blocks of sentences and words consisted of only six items
each, whereof three with positive and three with negative valence,
the blocks were matched with regard to sentence length, word
length and difficulty of items (Lidestam, 2002). In the emotional
cue-word condition, there was no displayed emotion, that is, the audio
and video files from the no emotional cues condition were used.

Emotion conveyed via emotional cue-words was restricted with
the following eight words: happy (for positive valence); sad, dis-
appointed, stern, concerned, disgusted, angry, and afraid (for negative
valence). These emotional cue-words were chosen in order for the
emotional meaning of the message to be as clearly conveyed as
possible, in the same fashion as the actor had been instructed to
display emotions with facial expressions as well as possible. Topic
conveyed as cue-words was presented as the cue-words “visit to a
doctor” and “visit to a restaurant”, respectively. Information about
these scenarios had by way of  introduction been given both in
writing and orally.

Performance was scored as proportion of  correctly identified
phonemes in correct serial position (Lidestam, 2002).

 

The attitude ratings.

 

Attitude was assessed with a questionnaire
with six items concerning aspects of attitude toward carrying out
the speech-reading task, and one item asking for perceived task
difficulty. Each item had a continuous scale ranging from one
(meaning “nothing”) to ten (meaning “totally”), and the subjects
were asked to mark their opinion on the scale, see Appendix B.

 

Procedure

 

The trials were run with either one or two participants at a time.
Responses were written on reply sheets. The participants were
encouraged to guess; and told not to leave blanks. The experimenter
adjusted presentation rate manually to the participants’ response
rate. When cue-words were presented (e.g., visit to a restaurant –
disappointed), they appeared as black text on a white background
for 3 s before the first frame of the stimulus appeared. When a
stimulus was presented, the first frame was frozen for 2 s, then the
stimulus was played, until the last frame appeared and was frozen
for 3 s. Thereafter, the screen turned black before a new cue-word
(or a stimulus without prior cue-words) was presented. Before each
new type of task (i.e., the sentence, consonant, and word recogni-
tion task) and condition that contained cue-words (i.e., topical and
emotional cue-words), instructions were given both orally and as
text on a sheet of paper. The reply sheets had numbered lines for
the sentence and word recognition tasks, and numbered multiple-
choice matrices with all consonants for the consonant recognition
task. The test sessions lasted between 71 and 118 min. There was a
short break with coffee, tea, bread and biscuits offered after the
sentence recognition and consonant recognition tasks.

Attitude (Appendix B) was rated twice: after the first block of
sentences in the experiment (e.g., “synthetic talking face, no topical
cue, displayed emotion”), and after the participant had completed
all tasks in the experiment.

 

RESULTS AND DISCUSSION

 

Attitude ratings

 

The correlations between the ratings of six aspects of atti-
tude ranged between 

 

r

 

 = 0.22 and 

 

r

 

 = 0.73. Each of the six
measures of aspects of attitude (Q1, Q2, Q3, Q4, Q6, and
Q7, see Appendix B) were significantly correlated (

 

p

 

 < 0.05)
with at least two of the other measures at both assessments.
The attitude assessment had a Cronbach’s alpha coefficient
of 0.88 for the A group, 0.83 for the V group, and 0.76 for
the AV group at first assessment. The second assessment
resulted in alpha coefficients of 0.90 for the A group, 0.89
for the V group, and 0.77 for the AV group, respectively.

A principal components analysis using varimax trans-
formation was computed for the six attitude variables (all
variables except Q5) from the measurement after the entire
experiment session, which was the most reliable of the two
measurements. Two factors were yielded, see Table 1. The
first factor (proportion variance accounted for by Eigen-
value = 0.60) had oblique score weights of 0.44 for Q1, 0.45
for Q2, and 0.45 for Q4; items that all at face value corre-
spond to cognitive and emotional appraisal (see Appendix
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B). The second factor (proportion variance accounted for by
Eigenvalue = 0.17) had oblique score weights of 0.62 for Q3,
and 0.74 for Q6. Both these items are at face value associ-
ated with motivation and attention (see Appendix B). One
of the six items that was part of the attitude assessment, Q7,
had small weights in both factors (see Table 1). The attitude
assessment thus comprised two subordinate discrete main
aspects of attitude, which we chose to denote appraisal and
motivation (plus rated personal relevance). Therefore, the
mean of Q1, Q2, and Q4 was taken as an index of appraisal;
and the mean of Q3 and Q6 was taken as an index of moti-
vation, and these two indices were henceforward used as
dependent variables in the analyses. All statistical analyses
were thus performed twice; once for effects on appraisal,
and once for effects on motivation.

 

Measures of initial attitude to the task.

 

Effects of modality,
talking face, topic, and emotion on the appraisal and moti-
vation indices after the initial block of  the sentence identi-
fication task were measured. Tables 2, 3 and 4 present the
means and 

 

SD

 

s for the indices. Since the A group did not
receive the talking face variable, two omnibus ANOVAs
per index instead of one were computed. Due to the small
numbers of subjects per cell, only main effects and two-way

interactions were tested. Also, due to repeated analyses, the
alpha level was corrected to 

 

p

 

 < 0.01.
First, two ANOVAs (Topic 

 

×

 

 Emotion) were performed
for the A group only. There was no effect on any index.
Second, two ANOVAs for all three groups (Modality 

 

×

 

Topic 

 

×

 

 Emotion) were performed, one for each index. There
was a main effect of  modality on the appraisal index,

 

F

 

(2, 54) = 10.87, 

 

MSE

 

 = 2.90, 

 

p

 

 < 0.001. Tukey HSD tests
yielded a significant difference for both the V group against
the A group, 

 

p

 

 < 0.001 (A group: 

 

M

 

 = 4.2, 

 

SD

 

 = 1.7; V
group: 

 

M

 

 = 6.4, 

 

SD

 

 = 1.6; AV group: 

 

M

 

 = 5.7, 

 

SD

 

 = 1.6).
No effect on the motivation index was found. Thus, initially,
motivation was unaffected by form of presentation, whereas
the appraisal was affected. Third, the results of both the V
and the AV group were analyzed in one ANOVA for each of
the two indices (Modality 

 

×

 

 Face 

 

×

 

 Topic 

 

×

 

 Emotion). No
significance was yielded. It should be noted that the parti-
cipants rated the task as extremely difficult (Q5, Appendix B):

 

M

 

 = 9.6 (

 

SD

 

 = 0.7) for the A group; 

 

M

 

 = 9.6 (

 

SD

 

 = 0.6) for
the V group; and 

 

M

 

 = 8.7 (

 

SD

 

 = 1.5) for the AV group.

Table 3. Means and SDs for the appraisal index and the motivation index after the initial block of items for the V group (n = 24)
 

Emotion

Human talking face Synthetic talking face

No topical cue Topical cue-word No topical cue Topical cue-word

M SD M SD M SD M SD

Appraisal index 1
No cue 8.2 2.1 4.6 1.8 5.5 1.6 6.8 2.1
Displayed emotion 8.3 1.4 5.7 0.9 7.7 0.5 7.0 0.9
Cue-word 5.3 0.9 6.5 2.1 6.2 0.7 5.5 1.6

Motivation index 1
No cue 7.1 0.6 6.2 1.1 6.8 0.4 7.8 1.1
Displayed emotion 8.5 1.4 7.2 0.4 7.0 0.7 8.2 2.5
Cue-word 5.5 2.1 7.0 0.0 6.5 0.7 6.8 1.1

Note: Maximum score = 10.

Table 1. Factors and oblique score weights of the principal
components analysis for the six items of the attitude assessment after
the entire experiment session (n = 72)
 

Item
Factor 1. 
Appraisal

Factor 2. 
Motivation

Q1. How stimulating was the task? 0.44 −0.24
Q2. How interesting was it? 0.45 −0.25
Q3. How careful were you? −0.31 0.62
Q4. How much fun was it? 0.45 −0.25
Q6. How important was it to you 

to perform well?
−0.43 0.74

Q7. How relevant did it feel to you? 0.15 0.12

Table 2. Means and SDs for the appraisal index and the motivation
index after the initial block of items for the A group (n = 24)
 

Emotion

Topic

No cue Cue-word

M SD M SD

Appraisal index 1
No cue 3.6 1.7 4.7 1.0
Displayed emotion 2.8 2.1 5.0 1.2
Cue-word 4.7 2.3 4.3 1.7

Motivation index 1
No cue 7.3 2.1 7.3 1.6
Displayed emotion 4.8 1.7 7.1 2.9
Cue-word 6.8 2.4 7.4 1.6

Note: Maximum score = 10.
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Measures of longer-term attitude to the task.

 

The ratings from
the assessment after the entire experiment session were also
analyzed in one between-groups ANOVA for each index,
to test if  appraisal and motivation were affected by the
entire experiment session. The ANOVA for appraisal yielded
significance, 

 

F

 

(2, 69) = 11.59, 

 

MSE

 

 = 2.72, 

 

p

 

 < 0.001.
Tukey HSD tests revealed significant differences between
the A group and the V group, 

 

p

 

 < 0.001 (see Table 5). The
ANOVA of motivation yielded no significance. Hence,
appraisal was affected by modality, whereas motivation
was not.

Compared to the A group, the participants in the V and
AV groups received more variation in the sentence and word
identification tasks, due to the fact that there was an altera-
tion of talking faces, one of whom was a relatively unusual
and novel encounter, namely the synthetic talking face. Pos-
sibly, the unusual situation of visual speechreading may feel
more stimulating compared to listening to speech under very
difficult and noisy circumstances. Audiovisual speech
perception may not feel quite as unusual and rewarding
in an experimental situation, since it is a more or less daily
experience.

In sum, the appraisal index was higher for V perception
than for A perception; whereas the motivation index was
unaffected. Thus, the participants appraised the task more

favorably in the visual speechreading condition, when there
was a face to perceive speech from, compared to when there
was only a difficult-to-perceive auditory speech signal. There
is no indication that the participants’ attention was causally
associated with this difference in appraisal, since the motiva-
tion index was unaffected. In other words, there was a dis-
sociation between appraisal and motivation. This was the
case both initially (i.e., after the first block in the sentence
identification task) and after the entire experiment session.

 

Relationships between performance and attitude ratings

 

First,
the effects of modality, face, topic and emotion on the asso-
ciations between accuracy in perception of poorly specified
sentences and attitude ratings were explored by use of
correlation analyses on collapsed scores from the sentence
identification scores and the attitude assessment of  the
first block, for each level of these four variables. Table 6 gives
the Pearson correlation coefficients, all of which were non-
significant.

Second, correlations between the appraisal index and the
motivation index from the assessment after the entire experi-
ment, and performance in consonant, word, and sentence
identification were computed for the A, V, and AV groups,
respectively. This was in order to explore how type of speech
processing, with regard to specification of signal and linguis-
tic complexity, is associated with the subjective experience of
processing (i.e., main aspects of attitude).

Table 7 gives the Pearson correlation coefficients. It can be
noted that the correlations between consonant, sentence and
word identification in the V and AV groups replicate previ-
ous studies (e.g., Bernstein, Demorest & Tucker, 2000;
Demorest, Bernstein & DeHaven, 1996; Lidestam 

 

et al.

 

,
1999). However, these results are of secondary interest in the
present study.

As can be seen in Table 7, the appraisal and the motiva-
tion indices were intercorrelated in the A and V groups,
respectively, but not in the AV group. The motivation index

Table 4. Means and SDs for the appraisal index and the motivation index after the initial block of items for the AV group (n = 24)
 

Emotion

Human talking face Synthetic talking face

No topical cue Topical cue-word No topical cue Topical cue-word

M SD M SD M SD M SD

Appraisal index 1
No cue 5.3 1.9 6.3 1.9 5.8 3.1 5.3 0.9
Displayed emotion 6.0 0.9 5.0 0.5 4.5 1.6 5.7 1.4
Cue-word 5.2 0.3 6.5 4.0 4.5 2.1 7.6 1.0

Motivation index 1
No cue 8.2 2.5 5.5 1.4 8.8 0.4 7.0 2.1
Displayed emotion 7.8 0.4 6.0 1.4 5.3 1.6 3.3 0.4
Cue-word 6.3 1.1 8.2 0.4 4.2 1.1 8.1 0.6

Note: Maximum score = 10.

Table 5. Means and SDs for the appraisal index and the motivation
index after the entire experiment session
 

Modality

Appraisal index 2 
(3 items)

Motivation index 2 
(2 items)

M SD M SD

A (n = 24) 4.7 1.9 7.1 1.9
V (n = 24) 6.3 1.5 7.5 1.4
AV (n = 24) 5.9 1.7 7.0 1.8

Note: Maximum score = 10.
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was correlated with word and sentence identification per-
formance for the AV group only (whereas there was no cor-
relation between motivation and consonant identification).
A tentative interpretation of this part of the pattern is as
follows. Confidence in responses requires lexical activation,
which is an important aspect in word and sentence identifi-
cation (cf. Lyxell, Johansson, Lidestam & Rönnberg, 1996),
but not in consonant identification, since phonemes do not

have semantic meaning 

 

per se

 

. The AV group may have felt
that their responses were not verified by lexical activations
as often as they should be, in view of how they are used to
perceiving speech in noisy everyday situations, with a feeling
of inadequacy as a result. Especially, they may have become
frustrated with not being able to speechread as well from the
synthetic talker as they are used to, and in comparison to
the human talker, since the superiority of the human talker
was largest in AV speechreading (Lidestam 

 

et al.

 

, 2006). In
other words, the AV participants may have become frus-
trated by not being able to perceive as well as their subjective
standard of self-rated performance, and possibly also by not
being able to adapt to the situation in the way they are used
to, such as by asking the person to repeat or increase the
volume on the TV set. The self-rated performance may then
have been reflected in motivation, since the perceivers may
have tended to rather attribute their performance to their
carefulness and will to perform well than to ability, which
may be more central to self  esteem (cf. cognitive dissonance,
Festinger, 1957). The A and V groups, on the other hand,
may to a lesser extent have been subject to feelings of frus-
tration by the sparse lexical activations and resulting low
confidence in that they perceived correctly, since the task
was less similar to everyday speech perception. Hence, they
may have had no (or a vague, or a low) subjective standard
to compare their self-rated performance to. As a conse-
quence, in the A and V groups motivation may have been
unaffected by self-rated performance (which is correlated
with actual performance in word and sentence identification,
see Lyxell 

 

et al.

 

, 1996).
Further, the appraisal index was correlated with word

identification performance in the A group (see Table 7). A
tentative interpretation of  this association is that word
identification resulted in higher performance than sentence
identification did (Lidestam 

 

et al.

 

, 2006). That is, lexical
activations can be hypothesized to have been more frequent
in word identification than in sentence identification (and no
lexical activations are possible in consonant identification).
In view of the low appraisal index scores for the A group
(see Table 5), it is therefore conceivable that word identifica-
tion performance influenced appraisal to a greater extent
than sentence and consonant identification did, via self-rated
performance. Further, word identification was subsequent to
sentence identification, which thus may have been utilized
as a subjective standard (i.e., reference point) for self-rated
performance.

In sum, the pattern of correlations is tentatively interpreted
such that accuracy in perception of poorly specified speech
may be associated with attitude to the perceptual task, in
such a manner that the task subsequently feels more reward-
ing the more it is felt that the task is mastered. Self-rated
performance may be compared to a subjective standard. A
difference may then be reflected in motivation if the self-rated
performance is below subjective standard, and in appraisal
if  the self-rated performance is above subjective standard.

Table 6. Intercorrelations between performance and the indices of
appraisal and motivation, respectively, after the first block of
sentences of the experiment session
 

Condition
Appraisal 
index 1

Motivation 
index 1

Overall (n = 72)a 0.01 0.01
Modality

A (n = 24)b −0.28 −0.40
V (n = 24)b −0.14 −0.22
AV (n = 24)b −0.15 0.26

Topic
No cue (n = 36)c 0.04 0.17
Cue-word (n = 36)c −0.03 −0.17

Talking face
Human (n = 36)c −0.32 0.09
Synthetic (n = 36)c −0.19 −0.03

Emotion
No cue (n = 24)b 0.10 0.01
Displayed (n = 24)b 0.01 0.10
Cue-word (n = 24)b −0.07 −0.02

a Critical r value = 0.23.
b Critical r value = 0.40.
c Critical r value = 0.32.

Table 7. Intercorrelations between performance, the appraisal index,
and the motivation index after the entire experiment session
 

Measure 1 2 3 4 5

A group (n = 24)
1. Appraisal index 2 – 0.66** 0.21 0.44* 0.10
2. Motivation index 2 – 0.15 0.40 −0.15
3. Consonant identification – 0.06 0.35
4. Word identification – 0.59**
5. Sentence identification –

V group (n = 24)
1. Appraisal index 2 – 0.71** 0.19 0.28 0.28
2. Motivation index 2 – 0.27 0.19 0.28
3. Consonant identification – 0.56** 0.48*
4. Word identification – 0.68**
5. Sentence identification –

AV group (n = 24)
1. Appraisal index 2 – 0.14 −0.22 0.00 0.07
2. Motivation index 2 – 0.27 0.75** 0.65**
3. Consonant identification – 0.52** 0.52**
4. Word identification – 0.80**
5. Sentence identification –

* p < 0.05. ** p < 0.01.
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CONCLUSIONS

The general purpose was to explore how accuracy in percep-
tion of poorly specified speech is associated with motivation
(which can govern attention) and appraisal, respectively, as
two main components of attitude.

How is attitude toward the speech perception tasks ini-
tially affected by the talking face, emotional and topical
cues, and modality? As suggested by the attitude assessment
after the first block in the design and the assessment after
the entire experiment, visual speechreading, which is a
naturally ambiguous task, is experienced as more gratifying
than trying to detect and identify speech in difficult signal-
to-noise relations. The combined results suggest that trying
to extract speech from noise in difficult signal-to-noise
relations has negative effects on attitude to the task, which
is concurrent with the finding that exposure to noise has
a negative influence on affect (Knez & Hygge, 2002). The fact
that topical and emotional cueing did not affect initial
appraisal is contraintuitive, as both types of cues can improve
the perceptual ease and accuracy (e.g., Lidestam et al., 1999;
2006; Samuelsson & Rönnberg, 1993). However, as discussed
in Lidestam (2002), a large enough number of sentences to
speechread may be required for attitude (and its main aspects)
to be affected by emotional cues. Effects of topical cueing may
hypothetically follow the same pattern. For further discus-
sion on how speechreading performance is affected by modal-
ity, talker, topic, and emotion, see Lidestam et al. (2006).

Neither a significant difference in attitude indices between
the synthetic and the human talker was found, nor were
attitude indices and performance measures correlated in
different ways for the synthetic and the human talker. Thus,
there is nothing to suggest that reading speech from a syn-
thetic talking face is an essentially more negative experience
than reading speech from a human face, which is promising
with regard to development of synthetic talking faces as
communication aids (e.g., Beskow et al., 2004).

What is the nature of associations between attitude and
accuracy in perception of poorly specified speech? As tenta-
tively suggested by the results, performance (i.e., accuracy)
can predict attitude ratings. The perceiver may use a strategy
based on random guessing without considering the poorly
specified linguistic cues, and this may feel stimulating and
interesting initially. In this case, a less specified signal may
make it easier to disregard the linguistic cues (as there are,
in fact, fewer or less specified cues). However, after a while,
the task may feel more gratifying the more often the
responses can be verified, such that lexical matching occurs.
If  lexical matching does not occur as often as the perceiver
feels it should according to a subjective standard, frustra-
tion may be the result, as may have been the case in AV
speechreading. Attribution to low motivation–attention may
follow from this. If, on the other hand, lexical matching occurs
more often than expected from the subjective standard
(which may have been calibrated by a previous task), the

task may be more favorably appraised. This may have been
the case for the A group in word identification. This may
also explain why the tasks that involve lexical identification
(i.e., word and sentence identification) in some instances
were correlated with the attitude indices, whereas phoneme
identification was not.

There are three reasons why it is unlikely that causality
works in the opposite direction, such that attitude generally
has a large effect on perceptual accuracy. First, the motiva-
tion index yielded no significant differences between modal-
ities at the attitude assessments, neither after the first block
of items nor after the entire experiment. Hence, motivation
to perform well, to keep attention, and to be conscientious
when performing the task was generally unaffected by
modality, while the appraisal of  the task was affected.
Secondly, although displayed emotion affected both attitude
ratings and perceptual accuracy, there was no correlation
between these two measures in Lidestam (2002). Thirdly,
Lidestam et al. (2006) showed that the enhancement from
displayed emotions on speechreading performance is due to
semantic cueing (and not improved articulatory distinctive-
ness). Thus, since the semantic cueing hypothesis has been
supported, attitude is not needed as an explanation, in
accordance with the principle of Ockham’s razor.

The present study was not designed to test causal rela-
tionships between attitude measures and performance. The
interpretations of causal relationships are therefore tentative.
Further studies can empirically test if  performance can be
enhanced as an effect of motivation, for instance by mani-
pulating instructions to the participants, or by rewards con-
tingent upon performance. How attention and appraisal of
the task are affected by motivation can be measured in the
same design. Perceptual accuracy may also be manipulated
by presenting lists of low and high specificity items, with at
least 20 items each (cf. Lidestam, 2002) in order to test
effects on appraisal and motivation. Further, self-ratings of
performance and confidence in responses may be incorpor-
ated to test the tentative explanations from this study.

The present study as well as Lidestam and Beskow (in press) and
Lidestam, Beskow and Lyxell (2006) were based on the same empir-
ical collection of data. This study presents variables, measures and
analyses not previously reported. The study was in part funded by
a grant from the Swedish Transport and Communication Research
Board (1997-0603), awarded to Björn Lyxell. We thank Björn
Lyxell, Staffan Hygge, Ulrik Johansson, Ulf Andersson, Henrik
Danielsson, Jerker Rönnberg, and an anonymous reviewer for
comments on the manuscript; Mary Rudner for help with phonetic
transcriptions and translation of stimuli into English; and all par-
ticipants for their kind participation.
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APPENDIX A

Examples of word and sentence identification items

Words

Scenario 1: A Visit to a Restaurant

Positive valence
öl [H:l] – beer
god [gu:d] – good, tasty
nöjd [nœjd] – satisfied
mera [me:ra] – more
toppen [t ………&pen] – terrific
lyxig [l_˚ks=g] – luxurious

Negative valence
dyrt [dy:S] – expensive
beskt [beskt] – bitter
stank [staEk] – stench
äcklig [1kl=g] – disgusting
långsam [l&Esam] – slow
avsmak [":vsm":k] – distaste, disgust

Scenario 2: A Visit to the Doctor

Positive valence
pigg [p=g] – full of beans
bra [br":] – good, well
frisk [fr=sk] – well, healthy, fit
grattis [gra:t=s] – congratulations
bättre [b1tre] – better
normal [n&rm":l] – normal

Negative valence
ont [Int] – ache, pain, aching, painful
sjuk [�C:k] – sick, ill
död [dH:d] – dead, death
dålig [do:l=g] – bad
tumör [tTmH:r] – tumour
smärta [smæSa] – pain, ache
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Sentences

Scenario 1: A Visit to a Restaurant

Positive valence
Det var superbt! [d1v":sTpærbt] – It’s superb.
Vad billig öl! [v"b=l=gH:l] – The beer’s a bargain.
Jättegod soppa! [ j1t3gu:ds&pa] – Excellent soup.
Så här trevligt har jag inte haft på länge! [sohæ:rtre:

vl=th":rj"=nt3haftpol1E3] – I haven’t had such a nice time in ages.
Det här är verkligen ett prisvärt ställe! [d1hær3værkl=genetpri:svæ:Sst1l3]

– This place is really good value for money.
Det var länge sedan jag åt något så gott! [d3v"l1E3se:danj"o:

tno:g&tso:g&t] – It’s a long time since I had such a delicious meal.

Negative valence
Fruktansvärt dyrt! [frTktansvæ:Sdy:S] – Daylight robbery.
Kom, vi går! [k&mv=go:r] – Come on, we’re leaving.
Inte gott alls! [=nt3g&tals] – Not very nice.
Nu har vi väntat i evigheter! [nTh":rv=v1ntat=e:v=ghe:t3r] – We’ve

been waiting for ages.
Det här vill jag inte betala för! [d3hærv=lj":=nt3b3t":lafH:r] – I’m not

paying for this.
Nu kallar jag på hovmästaren och klagar. [nC:kalarj":poho:

vm1star3n&kl":gar] – I’m going to complain to the manager.

Scenario 2: A Visit to the Doctor

Positive valence
Det ser bra ut. [d3serbr":C:t] – It looks fine.
Du är frisk. [dT3fr=sk] – You’re fit.
Ingen fara! [=E3nf":ra] – Don’t worry.
Du behöver inte vara orolig. [dTb3hH:v3r=nt3v"rau:ru:l=g] – There’s

nothing to worry about.
Vad roligt att du äntligen är frisk! [v"ru:l=tatdT1ntl=gen3fr=sk] – How

nice that you are well at last.
Operationen var mycket lyckad! [&p3ra�u:n3nv":m_k3l_kad] – The

operation was very successful.

Negative valence
Det ser hopplöst ut. [d3se:rh&plH:stC:t] – The situation looks hopeless.
Jag är ledsen. [j"1les3n] – I’m sorry.
Du dör snart. [dTdH:QF":S] – You will die soon.
Det kommer att göra ont. [dek&m3ratjH:raInt] – It will hurt.
Du borde verkligen äta mindre. [dTbu:*3værkl=gen1:tam=ndr3] – You

really should eat less.
Det finns nog inte så mycket mer att göra. [d3f=nsnu:

g=nt3som_k3me:ratjH:ra] – I’m afraid there’s not much more we
can do.

APPENDIX B

Questionnaire: ratings of attitude toward the tasks and perceived task specificity

Q1. How stimulating was the task?

1   2   3   4   5   6   7   8   9   10

Q2. How interesting was it?

1   2   3   4   5   6   7   8   9   10

Q3. How careful were you?

1   2   3   4   5   6   7   8   9   10

Q4. How much fun was it?

1   2   3   4   5   6   7   8   9   10

Q5. How difficult was it?

1   2   3   4   5   6   7   8   9   10

Q6. How important was it to you to perform well?

1   2   3   4   5   6   7   8   9   10

Q7. How relevant did it feel to you?

1   2   3   4   5   6   7   8   9   10

Comments?    


