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ABSTRACT
The developmental trajectory of sociolinguistic
competence extends into adolescence. The goal of the
current study was to explore this trajectory for
regional dialect intelligibility. Participants in the
American Midwest ranging in age from 4-79 years
completed a phrase intelligibility in noise task with
stimulus materials produced by female talkers from
the Midland, New England, Northern, and Southern
dialect regions of American English. The results
revealed significant effects of talker dialect across the
lifespan: Midland talkers were most intelligible,
followed by Northern and Southern talkers, followed
by New England talkers. Intelligibility accuracy
reached an adult-like level at age 12-15 years, in
parallel to the age ranges at which adult-like language
attitudes and dialect classification are observed.
Intelligibility accuracy also declined after age 50
years, consistent with overall decreases in speech
intelligibility and dialect classification with aging.
These results suggest close connections in the
development of different perceptual domains of
sociolinguistic competence.
Keywords: regional dialect, intelligibility in noise,
language development, sociolinguistic competence
1. INTRODUCTION
Sociolinguistic competence has been proposed to
exhibit a protracted developmental trajectory, in
which adult-like performance is not achieved until
adolescence [18]. Recent research in the domain of
dialect perception has provided evidence in support
of this proposal [e.g., 16, 23]. Although children as
young as 4-5 years can accurately categorize some
talkers by regional or ethnic dialect [11, 16], adultlike accuracy in regional dialect classification is not
observed until 14-17 years [16, 24, 32]. Similarly,
although preschool-aged children exhibit social
preferences for talkers who share their native variety
[9, 17], adult-like language attitudes are not in place
until 10-13 years [10, 23]. The goal of the current
study was to explore the development of a third
dimension of regional dialect perception: crossdialect intelligibility.
Previous research with adults has shown that
speech intelligibility is more accurate for familiar
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dialects than for less familiar dialects [e.g., 7, 14, 20,
22, 30, 33]. For example, Labov and Ash [20] found
that Southern talkers were more intelligible for
listeners from Birmingham, Alabama, than for
listeners from Chicago or Philadelphia, suggesting a
processing benefit for local varieties. In addition,
Clopper and Bradlow [7] found that General
American talkers were more intelligible than
Northern talkers for both General American and
Northern listeners, suggesting a processing benefit for
standard varieties.
Much of the previous research on cross-dialect
intelligibility with children has focused on infants and
toddlers, revealing incremental improvement in the
intelligibility of unfamiliar varieties from 15 to 25
months [e.g., 3, 25, 31]. Studies exploring dialect
intelligibility in school-aged children (4-12 years)
have demonstrated consistent familiar dialect benefits
for a range of regional and racial varieties [2, 15, 26,
27, 28, cf. 6]. However, explicit comparisons between
the results for adults and children are difficult, due to
differences in task design and stimulus dialects. One
exception is the work by Jacewicz and Fox [14, 15],
in which the same task and materials were used with
adults and 9-12 year olds [see also 1, 2]. Their results
showed that the children’s intelligibility performance
was worse than the adults’, suggesting continued
development in cross-dialect intelligibility into
adolescence.
The current study explored the developmental
trajectory of regional dialect intelligibility in noise for
listeners ranging in age from 4-79 years. The study
involved listeners in the American Midwest and
stimulus talkers from the Midland, New England,
Northern, and Southern American English dialect
regions. These talker and listener characteristics are
similar to those in Clopper and Bradlow’s [7] study,
in which Midwestern adult listeners were presented
with stimulus talkers from the General American,
Mid-Atlantic, Northern, and Southern dialects. We
therefore expected to observe parallel results: the
adult listeners in the current study were expected to
show an intelligibility benefit for Midland talkers,
who are most similar to General American talkers
[19]. The Northern and Southern talkers were
expected to be less intelligible than the Midland
talkers and the New England talkers were expected to
be the least intelligible. The Mid-Atlantic and New
England dialects are phonetically distinct [21], but

Midwestern listeners find them highly confusable [8],
suggesting similarly low intelligibility for these two
varieties for Midwestern listeners. Based on previous
work [e.g., 26, 27], we expected children as young as
4 years to exhibit intelligibility differences between
these regional dialects and that adult-like accuracy
would emerge in adolescence, in parallel to the
developmental milestones observed in other
perceptual domains of sociolinguistic competence
[e.g., 10, 16, 23, 24, 32].
2. METHODS
2.1. Participants
325 participants were recruited from among the
visitors to a science museum in the American
Midwest. All participants were native speakers of
American English with no self-reported history of
speech or hearing disorders. The participants ranged
in age from 4-79 years. Children aged 4-7 years
completed the intelligibility in noise task with a
relatively easy signal-to-noise ratio (SNR) of +6 dB
to ensure some success with the task. Children aged
12-17 years and adults completed the task with a
harder SNR of +1 dB to avoid ceiling effects. As in
Jones et al.’s study [16], children aged 8-11 years
completed the task with one of the two SNRs in a
between-subject design so that the developmental
trajectory in performance could be assessed across
SNRs. The numbers of participants in each age group
in each noise condition are shown in Table 1.

+6 dB SNR
20
28
25
22

95

2.2. Stimulus materials
The stimulus materials comprised short phrases
extracted from sentences produced by three female
talkers from each of four American English dialect
regions (Midland, New England, North, and South)
from the TIMIT Acoustic-Phonetic Continuous
Speech Corpus [13]. Two unique phrases were
selected for each talker, for a total of 24 targets. As in
Clopper and Bradlow’s [7] study, the phrases were
selected to contain dialect-specific segmental features
so that dialect differences in intelligibility could be
observed. These features included /ɔ/ lowering in the
Midland; r-lessness, /æ/-raising, and /ɔ/ lowering in
New England; /æ/-raising, /ɑ/ fronting, and /ɛ/
backing in the North; and /ɑj/ monophthongization,
/u/ fronting, and /i/ lowering in the South [21].
Prosody was not considered in stimulus selection,
although it varies across dialects in the TIMIT corpus
[5]. The six target stimulus phrases for each talker
dialect are shown in Table 2.
Table 2: Target stimulus phrases for each talker
dialect.

Dialect
Midland
New England

Table 1: Numbers of participants in each age group
for each noise condition.

Age Group
4-5
6-7
8-9
10-11
12-13
14-15
16-17
18-34
35-49
50-79
Total

regions (N=15, 5%) or had lived in more than one
dialect region (N=68, 21%).

North

+1 dB SNR

South

26
24
29
30
27
39
30
25
230

Target Phrases
autumn leaves, his legs, long black
hair, on the safari, the flower beds,
the gorgeous butterfly
a crab, all year, greasy wash water,
peeling an orange, the two artists,
your dark suit
adhesive tape, blue feather, in a
man’s hat, ten thousand, the icy
antarctic, the small lake
a large piece, bobcat and hyena,
pine trees, the blue rug, the ironing
board, wild animals

2.3. Procedure

The majority of the participants (N=212, 65%) were
lifetime residents of the American Midwest, which
includes both the Midland and Northern dialect
regions. A small percentage of participants were
lifetime residents of the other regions included in the
stimulus materials: New England (N=4, 1%) and
South (N=26, 8%). The remaining participants were
lifetime residents of other American English dialect
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Participants were seated at a personal computer in a
dedicated lab space in a science museum. For all
participants, the 24 target stimulus phrases were
presented one at a time in random order for
identification. For children aged 4-7 years, the
phrases were mixed with speech-shaped noise at a
SNR of +6 dB. For children aged 8-11 years, the
phrases were mixed with speech-shaped noise at a
SNR of either +6 dB or +1 dB, in a between-subject
design (see Table 1). For children aged 12-17 years
and for adults, the phrases were mixed with speechshaped noise at a SNR of +1 dB.

3. RESULTS
The mean by-subject keyword accuracy scores were
submitted to repeated measures ANOVAs with talker
dialect as a within-subject factor and participant age
group as a between-subject factor, separately by noise
condition.
3.1. Easier +6 dB SNR condition
A summary of the keyword accuracy for each talker
dialect for each age group in the easier +6 dB SNR
condition is shown in Figure 1. The repeated
measures ANOVA revealed a significant main effect
of talker dialect (F(3, 273)=107.46, p<.001) and a
significant main effect of age group (F(3, 91)=8.78,
p<.001). The interaction was not significant.
Post-hoc paired-sample t-tests with Bonferroni
correction (α=.008) on talker dialect revealed that
Midland talkers were significantly more intelligible
than Northern and Southern talkers, who were
significantly more intelligible than New England
talkers, as expected. Post-hoc independent sample ttests with Bonferroni correction (α=.008) on age
group revealed significantly higher accuracy for 8-11
year olds than for 4-5 year olds and for 10-11 year
olds than for 6-7 year olds, suggesting continued
development
in
cross-dialect
intelligibility
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throughout this age range, as expected. The lack of a
significant interaction suggests that although overall
performance improved with age from 4 to 11 years,
the three-way distinction among the dialects in
intelligibility was robust throughout this age range.
An analysis of the subset of lifetime Midwestern
listeners (N=70, 74%) revealed qualitatively similar
results. Observed non-significant effects in the subset
analysis can be attributed to reduced statistical power.
Figure 1: Mean proportion keywords correct for
each talker dialect for each age group in the +6 dB
SNR condition. Error bars show standard errors of
subject means.
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3.2. Harder +1 dB SNR condition
A summary of the keyword accuracy for each talker
dialect for each age group in the harder +1 dB SNR
condition is shown in Figure 2. The repeated
measures ANOVA revealed a significant main effect
of talker dialect (F(3, 666)=313.57, p<.001), a
significant main effect of age group (F(7, 222)=7.19,
p<.001), and a significant talker dialect x age group
interaction (F(21, 666)=1.99, p=.005).
Figure 2: Mean proportion keywords correct for
each talker dialect for each age group in the +1 dB
SNR condition. Error bars show standard errors of
subject means.
1.00

Accuracy (+1dB SNR)

Children aged 4-11 years were asked to listen to
the phrases over headphones and repeat the phrase
aloud. To ensure that repetitions reflected lexical
access and were not simply phonetic imitations [26],
the children were then asked to define or explain what
the phrase meant. The children’s responses were
coded in real-time by the experimenter and audiorecorded so the reliability of the real-time coding
could be assessed. Offline coding of 20% of the
recorded data revealed reliability of 94% with the
real-time coding. The real-time coding was therefore
deemed reliable and used in the analysis. Children
aged 12-17 years and adults were asked to listen to
the phrases mixed with noise and type what they
heard using the computer keyboard. These typed
responses were hand-corrected for obvious
typographical errors (e.g., aotumn for autumn).
All of the responses were coded for accuracy
based on the proportion of keywords correctly
reported for each target phrase. Keywords were
defined as all content words in the phrase and each
phrase contained 1-3 keywords. The set of keywords
varied in lemma log frequency from 1.32 to 4.97 [4],
but did not differ significantly across talker dialects
(F(3, 42)=0.33, ns). An exact match for all
morphemes was required for the response to count as
correct (e.g., leg was incorrect for legs).
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Post-hoc paired-sample t-tests with Bonferroni
correction (α=.008) on talker dialect revealed that

Midland talkers were significantly more intelligible
than Northern talkers, who were significantly more
intelligible than Southern talkers, who were
significantly more intelligible than New England
talkers. Thus, among these older children and adults,
a significant overall difference in intelligibility
between Northern and Southern talkers was observed
that was not observed with the younger children.
Post-hoc independent sample t-tests with Bonferroni
correction (α=.002) on age group revealed that 8-9
year olds and 50-79 year olds performed significantly
more poorly than 18-49 year olds, and that 10-11 year
olds performed significantly more poorly than 18-34
year olds. These results further confirm continued
development in overall intelligibility accuracy among
8-11 year olds, but also suggest that performance
reaches adult-like overall accuracy by age 12 years.
Moreover, performance declines after age 50 years.
To explore the significant talker dialect x age
group interaction, post-hoc paired-sample t-tests with
Bonferroni correction (α=.008) were conducted
within each age group to examine talker dialect
differences in intelligibility. The results of these posthoc tests were generally consistent with the overall
pattern, with two exceptions. First, only 14-15 year
olds and 18-34 year olds exhibited a significant
intelligibility difference between the Northern and
Southern talkers. This result suggests that younger
children, for whom Northern and Southern talkers did
not differ in intelligibility, exhibit qualitatively
similar cross-dialect intelligibility to many older
children, as well as to middle-aged and older adults.
Second, the intelligibility of New England and
Southern talkers did not differ for 8-9 year olds, 1213 year olds, or 50-79 year olds. For the 8-9 year olds
and, especially, for the 50-79 year olds, this lack of
difference may reflect the compression of accuracy
scores across dialects due to lower overall accuracy
(see Figure 2). For the 12-13 year olds, this lack of
difference suggests that development in cross-dialect
intelligibility continues into the early teenage years,
because children are not fully indistinguishable from
young and middle-aged adults until 14-15 years. An
analysis of the subset of lifetime Midwestern listeners
(N=142, 62%) revealed qualitatively similar results to
the full analysis. As in the analysis of the younger
children’s data, observed non-significant pairwise
comparisons in the subset analysis can be attributed
to reduced statistical power.
4. DISCUSSION
The Midwestern adults in the current study exhibited
the most accurate intelligibility for Midland talkers,
followed by Northern talkers, followed by Southern
talkers, followed by Mid-Atlantic talkers. This
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pattern is broadly consistent with the results of a
similar study by Clopper and Bradlow [7] and
confirms an overall intelligibility benefit for the moststandard Midland variety, as well as an intelligibility
benefit for the more familiar (i.e., geographically
closer) Northern and Southern varieties relative to the
New England variety. The children showed a similar
pattern of relative dialect intelligibility at age 4-5
years, but did not achieve adult-like intelligibility
accuracy until age 12-15 years. Given the limited
previous research examining dialect intelligibility in
teenagers [cf. 1], these results provide an important
missing piece of the developmental trajectory in this
domain of sociolinguistic competence.
The results also reveal similarities between the
developmental trajectory for regional dialect
intelligibility and those for perceptual dialect
classification and language attitudes. In all three
perceptual domains, the developmental trajectory
extends into adolescence, as suggested by Labov [18]
for sociolinguistic competence in production.
Moreover, the ages at which adult-like performance
is observed are similar across perceptual domains: 1013 years for language attitudes [10, 23], 12-15 years
for intelligibility accuracy (the current study), and 1417 years for dialect classification accuracy [16, 24,
32]. Although some of the studies exploring these
three perceptual domains have been conducted with
similar populations of talkers and listeners [i.e., 16,
23, 24], the participants differed across studies. Thus,
to confirm the connections among these perceptual
domains of sociolinguistic competence, a withinsubjects study in which the same participants
complete tasks in all three domains is necessary.
Finally, the results suggest a decline in dialect
intelligibility performance among older adults. This
decline is consistent with overall cognitive declines
that begin in young adulthood [29], with declines in
speech intelligibility that are observed in older adults,
independent of documented hearing loss [12], and
with declines in perceptual dialect classification
performance [24]. The parallel declines in dialect
classification and dialect intelligibility performance
after age 50 years provide further evidence for the
close cognitive connection between these perceptual
domains of sociolinguistic competence.
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