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Discovery and Expository Methods in
Teaching Visual Consonant and
Word Identification

An experiment was conducted to examine the processes involved in lipreading as well as to
investigate an optimal approach to teaching lipreading skill. We compared discovery and
expository methods of learning to lip-read. Twenty-six college students with normal hearing were
trained over 3 days to lip-read consonant-vawel {GV) syllables. The training material consisted
of a prerecorded videotape of four different talkers. The task was a forced-choice procedure with
feedback. Subjects learned with training, but thers was no difference between the two leaming
methods. As a retention measure, subjects returned 4 weeks later and repeated the training.
There were significant savings of the original learning. Three weeks after the retention phase,
subjects were tested with a 10-item forced-choice monosyllabic word task. Those subjects who
had extensive training on GV syllables did no better on identifying the monosyliabic words than
did a control group of 9 subjects with no raining. Nevertheless, performance for all three groups
(discovery, exposiory, and no training) improved during training in the word identification task.

KEY WORDS: speech, learning, perception

The debate between discovery learning (which is self-taught) and expository
learning {which is explicitly taught by another source) persists. Bruner (1961) claimed
that one benefit of discovery learning is what he called “conservation of memory.” He
stated that "the key to retrieval is organization or, in even simpler terms, knowing
where to find information and how to get there” (p. 51). Through discovery learning a
person is said to organize information in a personal way that is consistent with his or
her own cogpnitive structures; therefore, the information shouid be more accessible in
memory (i.e., retention is better). In addition, discovery learning has been claimed to
have a positive influence on transfer to related tasks (e.g., Bruner, 1961; Solter &
Mayer, 1978). This ability to transfer supposedly results from the discovery learner's
construction of several different routes to the correct solution. Expository learning, on
the other hand, supposedly constrains the learner down a single path to the correct
solution because the process to the solution is given.

Although the research comparing discovery learning and expository learning has
been extensive, the findings are not conclusive. There is evidence for the superiority
of discovery learning (Bruner, 1961; Solter & Mayer, 1978), evidence for the
superiority of expository learning (McLeod & Adams, 1981; Sweller & Cooper, 1985),
and evidence for no difference between the two methods of instruction (Hunt, 1975;
Norton, 1977). Egan and Greeno (1973) attempted to account for these conflicting
reports by suggesting that either method is better depending on the testing procedure;
the test that is most similar to the instruction will be associated with the best
performance. This is apparent in the findings of Alcantara, Cowan, Blamey, and Clark
(1990) who used electrotactile speech to examine the effects of an analytical
approach compared with a synthetic approach. Two groups of subjects with normal
hearing participated in 70 hours of training over a 6-month period. One group focused
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vowels. The consonants were the same as those used in the
Walden et al. (1977) study (i.e., b/, v/, /#/, 12/, /b, 1dl, wl, frl,
A); these were combined with the vowels /i/, /a/, /u/. On a
given trial, a syllable was spoken once, and then again for
feedback. Each of the 4 talkers recorded 9 randomized lists
of syllables; thus, it is unlikely that subjects Wwere able to
notice any peculiarities to bias their response. In a given
block all 108 utterances (27 CVs X 4 speakers) occurred.

The transfer stimuli were 120 monosyllabic words. The
words were chosen from a 437-word set composed of words
from the Modified Rhyme Test and other words (Bernstein &
Eberhardt, 1986). Twelve blocks, each built from a 10-word
set, were constructed with the constraint that each word
differed from one other word in the block by one viseme.
These visemic minimal pairs consisted of two words that look
identical except for one movement/position of the articulators
(e.g., /pin/ = Ain/ is a minimal pair; /pin/ — /bin/ is not a
minimal pair because they cannot be distinguished from each
other based on lip movements). Each block used the 10
words twice sampled randomly without replacement four
times. That is, in every 20 trials each of the 10 words was
presented twice; this occurred four times. Thus, 80 trials
were presented per block. Subjects received four blocks per
day over a 3-day period.

Apparatus and Design

The four talkers were seated in a semicircle at approxi-
mately the same height against a blank light-blue wall. The
talkers were asked to articulate CV syllables in front of a
camcorder. They were instructed to enunciate as clearly as
possible because the tape would be used to teach people
how to lip-read. In order to stress the importance of their
pronunciation, we further told the talkers that the tape would
be shown to other students who would be asked to indicate
what syllable each talker was saying by watching their lip
movements. For each trial, the syllable and the talker were
indicated by a cue presented on a TVI950 monitor. The cue
consisted of the CV syliable and a number from 1 to 4. The
monitor was located next to a Panasonic AG170 camcorder,
and both were controlled by a DEC PDP-11/34a computer.
The camcorder was panned by an operator to the appropri-
ate talker for every trial. The operator pressed a computer
key that changed the camcorder from pause to record mode.
Following a 1000-msec delay, a ready tone (a 400-msec
beep) was presented to the talker over the TVI950 terminal;
then, after a 500-msec pause, the screen reversed (black to
white) for 500 msec, cuing the talker to say the syllable. The
microphone on the camcorder recorded the audio input. After
a 5000-msec pause, the screen color reversed again, cuing
the talker to repeat the syllable in the same manner as the
first presentation. The camera rolled for another 350 msec
and then was put in pause mode so the operator could pan to
the next talker.

An experimental tape was made from the master tape and
was played on a Panasonic NV-8200 VHS VCR. The audio
monitor output of the VCR was connected to a schmitt trigger
of the KW-11K clock in the PDP-11/34a comnputer. This was
used to detect the beep that marked the start of each trial. It

was also used to record subjects’ responses and reaction
time for each response in msec. During the dubbing process,
the audio of the initial CV was gated out by an ICONIX 037
audio gate with a rise and fall time of 2.5 msec under
computer control.

Subjects were tested individually in sound-attenuated
rooms with overhead lighting. Each room contained & chair
facing a table holding two displays: a terminal with keyboard
and a NEC C12 202A color monitor. Subjects sat approxi-
mately 33 in. away from the monitor, and the face of the
speaker filled the greater part of the monitor's screen. The
audio feedback portion of the experimental tape was pre-
sented to the subjects over the built-in speakers of the
monitors at a comfortable listening level of about 67 dB-A

at the appi position of the head
using a B&K 2123 sound level meter with a 4134 micro-
phone.

Subjects made their responses on the keyboard, labeling
each CV syllable in the following manner: THEE, VEE,
ZHEE, ZEE, BEE, DEE, WEE, REE, LEE along the top row
of keys; THAH, VAH, ZHAH, ZAH, BAH, DAH, WAH, RAH,
LAH along the middle row; and THUU, VUU, ZHUU, ZUU,
BUU, DUU, WUU, RUU, LUU along the bottom row.

During the transfer task, the DEC PDP-11/34A computer
controlied an Amiga 1000 computer and a SONY Laser Disk
Player (LDP-1500). The stimuli that were displayed on the
color monitor were from a laser disk recording created at The
Johns Hopkins University of a male talker, approximately 35
years of age, saying monosyllabic words. The Amiga was
used to overlay the resp possibili which i of
10 numbered words on the lower right side of the monitor in
an area beyond the talker’s face. On each trial, one of the 10
possible words was presented. The video frame was dis-
played for 400 msec just before the word; the frame following
the word was left on the screen during the open-ended
response interval. No sound was presented. After all re-
sponses were recorded, a search for a start point on the
video disk was executed, followed by a second presentation
of the same stimuius—this time with the sound present to
provide feedback to the subjects. After the feedback, there
was a blank 500-msec intertrial interval.

Procedure

Training. During the training phase, four groups of sub-
jects, with 3 or 4 subjects per group, were randomly assigned
to two different instruction conditions. In the discovery con-
dition, subjects were given just enough information to per-
form the task. In the expository condition, subjects were also
given an explicit lesson on how each of the 27 syllables is
produced and the visual characteristics of each. In addition,
a summary of helpful phonetic and visual characteristics for
each consonant and vowel were displayed on a monitor (see
Appendix). The list of descriptors was provided to further
assist or cue memory; however, the subjects reported rarely
ever looking at the list. The lesson and display occurred on
each of the 3 days of'training.

The instructions (see Appendix) were read to each group
of subjects. For expository groups the experimenter demon-




strated the lip movements of each consonant and each vowel
as well as the coarticulatory effects of each CV syllable.
Explicit verbal instructions accompanied the visual demon-
stration of the lip movements in order to emphasize the
important characteristics. Each subject was then assigned to
one of the soundproofed rooms for testing.

The experimental session consisted of 3 blocks with a
short break between biocks. All subjects participated in 3
sessions (1 per day) of about an hour each, completing 9
blocks of 108 CV syllables. Performance was scored as
proportion correct.

Retention testing. Approximately 4 weeks following the
third training session, subjects returned for another 3-day
training period. This retention phase entailed the same
procedure as the training session except that subjects were
tested individually or in groups of 2 to 4, with each subject in
a different testing room. Because the retention phase was
designed to provide additional training, we kept the task
exactly the same. We refer to it as a retention phase only
because of the delay between sessions. We were interested
to see if what was learned would be retained and if additional
learning could be obtained; thus, we gave feedback during
the retention phase. The appropriate instructions were re-
peated to subjects in the expository and discovery groups.
Performance was scored as proportion correct.

Transfer testing and control group. The transfer phase
required the subjects in the two training groups to return
approximately 3 weeks after the retention phase. Nine sub-
jects without any previous ing were tested as a control
group. Subjects were tested individually or in groups of up to
4, with each subject in a different soundproofed room. The
experimenter read the instructions to the subjects. They were
told that they would see but not hear a male talker say 1 of 10
monosyllabic English words that would appear in print on the
terminal screen. Their task was to watch the talker and
determine what word he said by reading his lips. Subjects
responded by pushing one of 10 numbered keys that corre-
sponded fo the words. Subjects were asked to respond as
soon as they arrived at a decision. After each subject
responded, visual and auditory feedback were given. That is,
the subjects saw and heard the talker repeat the word. The
subjects were instructed to watch the lip movements as well
as to listen to the sound of the correct response in order to
get as much feedback as possible. The subjects were
informed that after approximately 10 min a new set of 10
words would appear on the screen and the talker would say
words from that set. Before each block, subjects were given
25 sec to view the 10 new words on the screen in order to
become familiar with them. Subjects participated for 3 days,
during which they were given 4 blocks per day with 10 new
test words in sach block. Proportion correct and response
time were recorded.

Resuits
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tant but statistically insignificant findings. No other main
effects or interactions reached significance.

Training Phase

For each subject, the proportion correct on each conso-
nant (9), each vowel (3), and each syllable (27) was deter-
mined. For example, all syllables with /b/ yielded a score for
/bf as a function of /i/, another as a function of /a/, and a third
as a function of /u/, regardiess of the correctness of the vowel
portion of the response to each /b/ + V syllable. A series of
ANOVAs was carried out on the results of the original 10
subjects in each group using the consonant, vowel, and
syllable scores as the dependent variable. Consonant,
vowel, training block, and instructions were factors in the
design. The effects of training and instructions were the same
for all three dependent variables. The results indicated in
Table 1 for CV accuracy were replicated for both C accuracy
and V accuracy (although not included in the table); there-
fore, only the results for proportion correct on each syllable
are examined here to evaluate overall training results. Con-
sonant accuracy and vowel accuracy during training are
discussed later in this section. Significance was determined
by the .01 criterion level (two-tailed). The left panel of Figure
1 contains the mean proportion of correct identifications of
CV syllables for the training phase of the experiment. An
ANOVA using a 2 x 9 x 3 x 9 mixed factorial design was
performed. Instruction condition, with 2 levels, varied be-
tween subjects, whereas the number of blocks (¢ levels),
number of vowels (3 levels), and number of consonants (9
levels) varied within subjects. For the training results, the left
panel of Figure 1 shows that identification accuracy in-
creased across training blocks, F (8, 136) = 17.542, MSe =
0.088, p < .001.

A second ANOVA performed on block 1 (M = .55) com-
pared with block 2 (M = .65), using the same factors as those
just mentioned, found the 10% increase in accuracy signifi-
cant, F(1, 18) = 30.801, MSe = 0.081, p < .001. This finding
suggests that lipreading performance improved after just one
block of training. Even when block 1 was eliminated from the
analysis, using the same factors as those mentioned above
with the exception of number of blocks having 8 levels, the
main effect for block was still significant, F (7, 126) = 7.966,
MSe 0.047, p < .001. Thus, significant improvement
continued to occur after the initial block of training. Table 2
gives the identification accuracy across blocks for each of the
subjects in the experiment. As expected, there were substan-
tial differences among the subjects in both training groups.

There was no significant effect of the two types of instruc-
tion, F(1,17) = 1.762, MSe = 0.8511, p = .200. Because we
failed to find a significant difference between the two training
groups, we decided to test three additional subjects in each
training method in order to increase the power of the exper-
|mem However, this effort did not yield the desired significant
between the two training methods, F (1, 24) =

All statistical tests were conducted by analyses of variance
(ANOVAs). Table 1 gives a description of the different
analyses for all of the significant findings and for the impor-

1.144, MSe = 1.102, p = .296. Since we failed to find any
significant differences, these additional subjects were not
asked to return for the retention or transfer phase of the
experiment.
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TABLE 2. Proportion of correct responses obtained in two conditions of training and retention (retraining) CV identification.

Block

Training

Retention (retraining)

1 2 3 4 5 6 7 8

Discovery condition:

S#

S

70 76 69 73 68

.76 .80 78 76 72
.62 .66 .59 71 59
.68 .68 81 .68 .56
75 67 72 69 72
78 .83 .79 .83 75
.80 78 72 77 75
69 65 73 69 77
73 67 .70 73 76
did not return—computer malfunction -

-no data collected®

no data collected”

-no data collected”

“Subjects 11-13 were added in the Training phase only, in order to test for a lack of power.

tion indicated that the improvement occurred for the sylla-
bles from all of the talkers.

Figure 2 shows the identification accuracy for each of the
9 consonants and 3 vowels averaged over all subjects and
blocks. Two ANOVAs, described earlier, were performed
with instruction condition (2 levels), number of blocks (9
levels), number of vowels (3 levels), and number of conso-
nants (9 levels) as factars. The dependent variable was, first,
proportion correct on each consonant and, then, proportion
correct on each vowel. As the visibility of the lip movements
decreased (e.g., place of articulation moving from front to
back), accuracy tended to decrease for the consonants, F (8,
144) = 113.118, MSe = 0.0065, p < .001. Performance on
the three vowels was close to perfect, but the small differ-
ences were significant, F (2, 36) = 15.386, MSe = 0.673, p
< .001.

Table 3 presents the consonant confusions during the 1st
and 18th training blocks. The proportions along the negative
diagonal represent correct responses. For most items, the
accuracy on block 18 was higher than on block 1, demon-
strating a decrease in consonant confusions as training
progressed.

1.0
0.9
0.8
0.7
0.8
0.4
0.3
0.2
0.1

P(correct)
o
o

F v %oz b dwor | i oau
Consonant Vowel
FIGURE 2. The mean proportion correcl on each of the nlnu

ty)
and each of the xhree vowels (scoring for vowel only), ave:aged
across training method and blocks.
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TABLE 1. A summary iption of all effects and i i effects
obtained trom each analysis of variance.
Dependent Independent
Analysis variable variables g df Fvalue P
Training CV accuracy Block (1-9) 10 8,136 17.542 001
Block (1 vs. 2) 10 1,18 30.801 .001
Block (2-9) 10 7,126 7.966 .001
instruction 10 1,17 1.762 200
Instruction
(w/added Ss} 13 1,24 1.144 296
Talker 10 3,54 14.783 001
C accuracy Consonant 10 8, 144 113.118 001
V accuracy Vowel 10 2,36 15.386 .001
Retention
CV accuracy Block (1-9) 9 8,128 4.458 001
Instrugtion 9 1,16 2211 154
Training vs.
retention
CV accuracy Block
(7-9vs. 10-12) 9 1,16 0.348 570
Transfer
‘Word accuracy Instruction 2,22 2470 106
Discovery 7
Expository 8
No training 9
Presentation 3, 66 81.547 001
Instr X Pres 6, 66 0.836 547
Reaction time
Instruction 222 0.599 563
Presentation 3,66 87.409 .001
Instr X Pres 6, 66 0.539 778

=N = number of subjects in the independent groups.

An ANOVA was conducted to determine talker variations.
All the factors mentioned in the previous analyses—instruc-
tion condition (2), number of blocks (9), vowel (3), conso-
nant (9)—were alsc used in this analysis. Another within-
subjects variable, talker (4 levels), was added. The
proportion of overall identification accuracy for the four
talkers was .661, .683, .682, and .711, yielding a significant

Training Phase

main effect of talker, F (3, 54) = 14.783, MSe = 0.1388, p
< .001. Subjects were able to identify the CV syllables at a
higher accuracy with the two talkers who were male and
native English speakers. No significant difference was ob-
tained between training conditions (discovery, expository)
as a function of talker, F (3, 54) = 0.506, p = .684. in
addition, the lack of a significant Talker x Training interac-

Retention Phase

08 08 —=— Discovery
——e— Expository
° 0.7 ° 07
@ ®
° 5
e ©
Y 2 o0s
a. o8 o
05 Lr——T———— 7 05—
1.2 3 4 5 6 7 8 9 101112131415161718

Block

Block

FIGURE 1. Mean proportion of correct identification of CV syllables as a function of Instructional method {discovery, expository) for

the training phase and the retention phase (9 biocks per phase).
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TABLE 3, (in ) to each stimulus in the first and last block
of (mlnlng/re(ralulng sasslons (Blocks 1 and 18)
Stimulus
Response Block [ v Z 2 b d w r |
o 1 79 03 .02 .01 o0 03 01 01 Bl
18 75 .00 00 01 .00 04 .00 00 .20
v 1 01 92 .01 00 0 .01 .01 .01 .01
18 00 .89 .00 .00 .01 00 .00 .00 .00
2 1 el A 46 12 .01 16 .00 .01 .02
18 .00 .07 62 21 .00 .06 .00 .00 .04
z 1 10 14 20 23 01 25 .01 .03 .03
18 .01 .05 18 49 01 26 .00 .00 .06
b 1 .00 .01 .00 .00 .98 .00 01 .01 .00
18 .00 00 00 .00 1.0 .00 .00 .00 .00
d 1 15 .02 13 15 .03 25 08 .05 19
18 09 .02 .06 19 .00 38 01 .00 25
w 1 .00 01 .01 00 .02 .00 .88 .08 01
18 .00 00 .00 00 02 .00 79 19 .00
r 1 .01 08 01 .00 .07 .00 .57 27 .00
18 .00 00 .00 .00 .03 .01 .50 45 .00
1 18 02 .06 .05 02 .08 .09 .06 .48
18 05 00 .00 01 .00 .06 .00 .00 .89

Retention Phase

Nine out of the 10 subjects from each original training
condition returned for the second phase of the experiment.
The right panel of Figure 1 shows the mean proportion
correct for each block In the retention phase. Instruction
condition (2), number of blocks (), vowel (3), and consonant
(9) were factors in the ANOVA. The main effect of training
block indicated that subjects continued to increase their
accuracy across the additional 9 blocks of the retention
phase, F (8, 128) = 4.458, MSe = 0.042, p < .001. As in the
learning phase, training instructions did not have an effect on
performance, F (1, 16) = 2.211, MSe = 0.940, p = .154. To
assess whether there was any performance loss over the
4-week interval between phases, performance averaged
across the last 3 blocks of training was compared with
average performance on the first 3 blocks of retention.
Performance was .6995 and .6946 for these two conditions,
respectively. As can be seen in Table 1, the ANOVA on these
scores indicated no significant differences, F (1, 16) < 1.0,
M8Se = 0.01685, p = .570.

Transfer Phase

Figure 3 shows performance accuracy on the monosyliabic
word test as a function of instruction condition. An analysis of
variance was conducted on both proportion currect and
reaction times with instruction condmon (3 \evels) word

th

expository, and no-training conditions did not differ from one
another, F (2, 22) = 2.470, MSe = 0.5740, p = .106.

Figure 3 shows that performance improved across the
eight presentations of the test words, F (3, 66) = 81.547,
MSe = 0,007, p < ,001. Instruction condition did not interact
with presentation, F (6, 66) < 1.0. Although reaction time was
not stressed to the subjects as being important, reaction time
has been shown to be informative even if subjects are not
instructed to respond as quickly as possible (Massaro, 1987,
Chapter 4). Reaction times did not differ significantly as a
function of condition, F (2, 22) < 1.0 (see Figure 3). Figure 3

also shows that reaction time decreased on subsequent
presentations of a test word, F (3, 66) = 87.409, p < .001.
Instruction condition did not interact with presentation, (8,
66) < 1.0. Thus, all subjects learned across the repeated
presentations of the test words.

Di ion

The present study contrasted two methods for teaching
lipreading. Subjects trained to identify consonant-vowel syl-
lables with the expository method were told where to look
and what to look for, whereas the discovery method aflowed
subjects to discover the information on their own. Both
groups of subjects leamed over the course of tralning and
retraining. There was no difference between the two types of
training methods. It is possible that leaming to lip-read is

group (12 levels), and number of p
two presentations in every 20 trials were avsraged‘ giving 4
means) of each word as factors (see Table 1). The discovery,

[ by such methods when feedback is given on each
trial. This feedback may be sufficient for subjects to learn the
important cues regardless of the method that is used. Thus,




08 ——  Discovery

0] ¥ o8 —o— Exositoy

—#— Control

P(correct)
o

2 4 6 8
Number of Presentations

2000
—0O—  Discovery
1800 —o—  Expositary
——&— Control
1600

1400

Reaction Time (msec)

1200
2 4 3 8

Number of Presentations

FIGURE 3. Top panel: The mean proportion of correct identifi-
cations of monosyllabic words as a function of Instruction
condition (discovery, expasitory, no training) and presentation
{elght presentations, 2 presentations of each word per 20 triais
over 80 trials [in a given block]). Bottom panel: The mean
raacﬂon time to the monosyllablc words as a function of

i condlllon {t Y, 8Xp y, no training) and
i of each word

per 20 trials. [m a glven block]).

it is important to determine the role that feedback plays in
learning to lip-read.

Alternatively, if one hypothesizes that the learner benefits
more from an explicit instructional method, our
findings could be attributed to subjects in the expository
condition not being instructed in sufficient detail or to an
insufficient number of training trials. The expository instruc-
tion lasted approximately 10 min on the first day of training;
thereafter it was repeated only at a subject’s request. it is
possible that a more elaborate guided training and/or mirror
practice would be more effective. Alternatively, it might be the
case that time on task is essential for lipreading improve-
ment, and that there is no ideal method for teaching lipread-
ing. One simply cannot bypass the need for direct experience
with identifying the items and obtaining feedback on perfor-
mance. In the same way that we cannot easily instruct an
infant or young child to perceive auditory speech, we might
not be able to instruct adults how to perceive visible speech.
Direct experience with the speech signal is required in both
cases. Future research should continue to explore whether
there are methods of teaching lipreading that can speed up
the learning process.

Significant learning was revealed in overall accuracy as
well as through a reduction in consonant confusions. For
both instruction conditions, confusion errors (i.e., confusing
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one consonant with another—for example, /d/ with //; Wal-
den et al., 1977) were high at the beginning of training; but as
the training progressed, confusion errors decreased. Further-
more, confusions continued to cccur among items with
similar visual characteristics. One question of interest was
whether a subject’s performance could be any higher than
the level obtained in this study. It is possible that some of the
CV syllables are visually indistinguishable, and accuracy is
as high as can be expected. The individual differences,
however, indicate that there was room for additional improve-
ment for at least some of the subjects.

The results also showed that the improvement in lipreading
could be retained for 4 weeks. Both instruction groups
retained their attained skill and demonstrated further fearning
during the retention phase.

We also tested whether the learning would transfer to the
lipreading of larger units. Even after extensive training on CV
syllables, subjects were no better at lipreading monosyllabic
words than the group that had no training on CV syllables.
We might conclude that brief CV training does not transfer to
monosyllabic words or that feedback during testing is ade-
quate training in itself. Training on vowei-consonant (VC)
syllables as well as CV syllables might be necessary to
obtain positive transfer because words contain both of these
syllable types.

Several other reasons might explain the lack of transfer
from CV syllables to monosyllabic words. Most importantly,
only eight of the CVs used in the training were contained in
the 120 test words. Further, the testing method differed in the
transfer phase, again putting the experienced and naive
subjects on more equal ground. A third possibility is the
significant difference between the talkers during training and
transfer test. The talkers used in the training task were
college students with no articulation training, whereas the
talker used in the transfer task was a trained actor.

Walden et al. (1977) found that most of the learning in their
training study took place within the first few hours of training.
The present experiment replicated this finding. It appears
that most of the learming took place from the first block of
trials to the second for both training groups. After these
blocks, learning improved only gradually. This result seems
to indicate that optimal lipreading skill will require a longer
training period beyond the 3 to 6 hours provided here
because improvement is so gradual after the initial training
session.

In conclusion, the present study examined various factors
in the instruction of lipreading for adults with normal hearing.
Although no differences were found between expository and
discovery types of training, lipreading of CV syllables im-
proved across training and was retained for 4 weeks. There-
fore, we conclude that certain aspects of lipreading perfor-
mance can be improved with experience.
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Appendix: Instructions and Related Information Given to the Subjects

Discovery Condition. This experiment is designed to teach you
how %o lip-read. One of four speakers wifl appear on the screen in
front of you, and you will be asked to read the speaker's lips. Each
wial will start with & warning tone; then a speaker will say a syllable
silently. You are to watch the speaker closely and try to lip-read
which syllable the speaker pronounced. The syllable will be one of 27
syllables that have been labeled on this terminat keyboard {demon-
strate).” Please be as accurate as possible. Try to respond as soon
as you amive at a decision, avoiding any excess delay; a few
seconds should suffice. On some of the trials you may be unsure of
what the speaker has said; simply make your best guess. It is
important that you respond on every trial; you will have 5 sec to
respond. After you have made your response, feedback will be
given. The feedback will consist of the speaker repeating the syllable
with the sound on. You should continue to pay close attention to the
speaker's lips as well as listening fo the correct answer. After the
feedback has been presented, the next trial will begin. Do you have
any questions?

Expository Condition. The preceding paragraph up to the * was
read to this group. The examiner then proceeded with the following:
Wach my lips as | pronounce each syllable. First concentrating on
the 9 different consonants, | will use one vowel with each consonant
to demanstrate the lip movements. Notice when I say fdi/ my tongue
is between my teeth; when | say /vi/ my teeth grab my lower fip; when
I'say /%i/ my mouth opens wider than when | say /zi/; when | say /bi/
my lips are pursed changing to open mouth; when | say /di/ the
mouth opens rounded; when | say /wi/ the mouth protrudes and
changes to open; /ri/ is like /wi/ but it doesn't require as much
protrusion; when | say /I it looks similar to /di/ but with wider mouth.
Now 1 will demonstrate this with each of the other two vowels (i.e., /a/
and /u/). (After demonstrating all 27 syllables, continue with the
following instructions.) You may have noticed that when | used the
vowel /i/ my lips were spread and my teeth were close together; for
example /i/, /vi/, and /Zi/. The vowel /a/, on the other hand, causes
the mouth to drop; for example, /za/, /ba/, and /da/. With the vowel /u/
the lips are protruded and rounded; for example, /wu/, /ru/, and /Iu/.

Further, when a consonant is followed by a vowel this will alter the
visual characteristics of the consonant as well; for example, the
rounded vowel /u/ makes all of the consonants protrude to some
extent. Was this demonstration clear? Do you have any questions?
Now if | can have you direct your attention to the screen, you wil
notice we have outlined the distinguishing characteristics for each
consonant and vowel. You are to use this as a guide when making
your choices for the syllable to be lip-read. Again, do you have any
quesuons7 [Continue with instructions as for Discovery Condition
for *)

Subjects were given additional cues in addition to the above
written instructions. For example, when // was demonstrated the
experimenter also brought to the subjects' attention that the tongue
position is like the tongue flapping against the front top of the ridge
of the mouth and Is often visible (or at least more so than for /d/);
whereas when /d/ is produced the tongue is rolled back a bit to have
the tip of the tongue hitting the hard {middle) part of the aiveolar
fidge. We also characterized the word pursed as being closed. For
example, when we described /b/ we specifically added that the lips
come together. Also, when we used the word rounded we explained
we were referring to both vertical and horizontal opening. We
described the term protruded as being similar to a puckering
mavement with the lips. Although it was not a systematic or re-
quested task, subjects often produced the GV syllables along with
the experimenter in order to fee! the lip and tongue movement.

A short description of the phonetic and visual characteristics for
each consonant and vowel was displayed on a terminal screen for
each subject in the expository condition to view at any time during
the experiment. The descriptions were written in the following
manner: th: tongue between teeth; v: teeth over lower lip; zh: like Z,
mouth opens wider; z: mouth opens like D but slower; B: lips pursed
changing to open; D: mouth opens rounded; W: mouth protruding
changing to open; R: like W but less protruding; L: like D but wider
mouth; EE: teeth close together, lips spread; AH: lips apart, medium
wide; UU: lips protruding, rounding.




