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In previous reports on a high-variability /r/-/1/
identification training paradigm, we have stressed
the importance of variability in the training stimuli
[3, 1, 2], especially in phonetic context and number
of talkers. This training method has proven effective
for modifying the phonetic categories of adult, mono-
lingual speakers of Japanese: it leads to significant
improvement in a test given before and after train-
ing, generalization to new stimuli and new talkers,
and retention of the modified phonetic categories for
at least six months [2].

In one previous experiment, a group of subjects
was trained with stimuli produced by only one talker
[1]. Although these subjects showed improvement
in training, they did not perform significantly more
accurately in a post-test than in a pretest — unlike
subjects trained with stimuli produced by five talk-
ers. In a test of generalization, they showed less
generalization to new words produced by the train-
ing talker than subjects trained with several talkers,
and failed to generalize to stimuli produced by a new
talker. The results indicated that training with a sin-
gle talker did not expose subjects to sufficient vari-
ability to prepare them to generalize to new stimuli.

The current experiment was designed to test this
conclusion further. In order to examine the possibil-
ity that single-talker training may be more effective
with some talkers than others, five groups of subjects
were trained with stimuli produced by different sin-
gle talkers. Furthermore, we examined retention of
learning in three- and six-month follow-up tests.

1 Method
1.1 Subjects

44 native speakers of Japanese living in Kyoto
prefecture, Japan, participated in the training ex-
periment. All of the subjects reported that they
were monolingual speakers of Japanese and had never
lived abroad. They had studied English for approx-
imately six years in Japanese schools, although con-
versation skills were not emphasized. No subjects
reported any history of hearing or speech disorders.
1.2  Stimuli

The training materials consisted of the 68 minimal
pairs of real English words contrasting /r/ and /1/
produced by three male and two female talkers used
in our previous training studies (see [3] for details).

Two sets of stimuli were used in the tests of gen-
eralization. The first set consisted of 99 novel words
produced by each of the five talkers heard in train-

"NEFEEFARIIRIC 30 2 FELHORE ]S =7 Sy
v HHEET ®EH— (ATR ARE#EEVZES) D.B. ¢
V==, SE. 74704, AR 77 F¥uy (S vF4TF>
KF)

ing. The second set of 96 novel items was produced
by a new male native speaker of English.

The pretest—post-test materials consisted of forty-
eight items used in previous training studies 3, 1, 2],
produced by a male talker not used in training or
generalization. These consisted of sixteen minimal
pairs contrasting /r/ and /1/, and eight pairs con-
trasting phonemes other than /r/ and /1/. Only the
/r/-/1/ pairs were evaluated in the analyses.

1.3 Procedure

Subjects were randomly assigned to one of five
training groups. Each group was trained using stim-
uli produced by a different one of the five talkers
used 1n previous training studies. In the training
phase, a two-alternative identification paradigm was
used. Subjects were seated at computer terminals
and wore headphones. On each trial, subjects saw
orthographic forms of a minimal pair of real English
words contrasting /r/ and /1/ displayed on the CRT.
Subjects then heard one of the words played through
the headphones. If subjects thought the audio stim-
ulus matched the word on the left side of the screen,
they pressed the “1” key. If subjects thought the
audio stimulus matched the word on the right side
of the screen, they pressed the “2”7 key. Subjects
were given immediate feedback. The subjects partic-
ipated in fifteen training sessions (three per day for
five days). In each session, both members of each of
the 68 minimal pairs were presented twice, for a total
of 272 trials. This was the same number of sessions
and trials used in the previous training experiments
using five talkers [3, 1, 2].

The effects of the training sessions were assessed
by comparing performance on a pretest and a post-
test administered before and after the training pe-
riod. Generalization to new words and a new talker
was tested after the post-test. Some subjects re-
turned three and six months after the post-test to be
tested on the test items again. The test and gener-
alization sessions employed the same two-alternative
identification paradigm used for training, although
no feedback was given.

2 Results
2.1 Pretest—Post-test

Mean accuracy scores were submitted to an anal-
ysis of variance (ANOVA). Training group (G1, G2,
G3, G4 and Gb5) was a between-subjects variable.
Test (pre- vs. post-test) was a within-subjects vari-
able.

Accuracy on the post-test was significantly higher
than accuracy on the pretest (pretest = .647, post-
test = .726; F(1,4)=29.657, p<.001). However, not
all groups improved, as can be seen in Figure 1.
Tukey-Kramer HSD post-hoc comparisons showed
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Figure 1. Accuracy by group on test and general-
ization materials. Data from this experiment is on
the left, data from previous studies ([2] and [3]) is
presented for comparison.

that only groups 1 and 4 improved significantly
(p<.05) between pretest and post-test.

2.2 Training

The main effect of training day was highly sig-
nificant, with accuracy increasing substantially from
.678 on day 1 to .831 on day b (F(4,16)=235.835,
p<.001). There was also a significant main effect
of training group (F(4,39)=3.447, p<.05). Post-hoc
tests showed that the only pair-wise comparison of
groups to reach significance was group 4 (M=.831)
vs. group 3 (M=.700). However, the interaction be-
tween day and training group was not significant. In
Figure 2, we show the interaction of day and training
group. All groups improved: post-hoc tests compar-
ing accuracy on day 1 with accuracy on day 5 were
significant for all groups.

2.3 Generalization

The results of the tests of generalization are also
shown in Figure 1. In order to quantify the gener-
alization scores, paired t-tests were performed com-
paring generalization performance on old and new
talkers with pretest performance and performance
in the first training session for each group. Accord-
ing to this comparison, groups 1 and 4 were signifi-
cantly more accurate in generalization tests than in
the pretest and first training session.

2.4 Follow-up tests

Twenty subjects returned for the three month
follow-up test. An ANOVA showed that the between-
subjects effect of training group was not signifi-
cant. The effect of test was significant (F(2,30)=7.56,
p<.01), with accuracy higher in both the post-test
and three-month test than in the pretest for the
twenty subjects. However, pair-wise post-hoc com-
parisons showed that only group 4 was significantly
more accurate in the three-month test than in the
pretest. The other groups were more accurate in the
three-month test than in the pretest, but not signifi-
cantly so, and were not significantly less accurate in
the three-month test than in the post-test.

Ten subjects returned for a six-month follow-up
test with the pretest—post-test materials. Of the
subjects that returned, only subjects in groups 1
and 4 were substantially more accurate in the six-

1.00 — : - : :

] [Obayl EdDay3 E&Day5 i
[ODay2 M Day4

Accuracy

Training group

Figure 2. Training accuracy by day and group.

month test than in the pretest. Thus, the two groups
that showed significant pretest—post-test gains also
showed substantial retention after six months.
3 Discussion

The previous one-talker training results [2] were
partially replicated (see Table 1): although all groups
showed significant improvement within the training
sessions, subjects in three of five groups did not show
significant improvement from pretest to post-test,
did not generalize well to new stimuli, and did not
show good retention in three- and six-month follow-
up tests. However, subjects in two of the five groups
improved significantly from pretest to post-test, gen-
eralized well to new stimuli, and showed retention
comparable to that of subjects trained with multiple
talkers, even six months after the training sessions.
The results indicate that while multiple-talker train-
ing leads to consistently good results, training with
stimuli produced by only one talker may fail to pro-
mote generalization to new stimuli and talkers under
certain conditions.

Table 1. Summary of results.

General- | Follow-up

Group | Post-test | ization test

G1 * * *

G2

G3

G4 * * *

GbH
* Significantly better than pretest
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