
The more things change, the 
more (some) things stay the 
same:
A longitudinal analysis of the
vowel spaces in childhood and 
adolescent African American English

Mary Kohn
UNC Chapel Hill

Charlie Farrington and David Ethier
NC State University

NWAV 2010 San Antonio
1



Understanding longitudinal vowel 
development

a)To what extent do vowel systems 
change throughout childhood?

b)Are certain vowels more likely to 
evidence change than others?

c) If so, why?
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- Early exposure and use of socially meaningful phonetic 
variation.
- (Fischer 1958, Romaine 1978, Roberts 1997, Foulkes, 

Docherty and Watt 2005, Payne 1980, Díaz-Campos 2001, 
2005)

- Movement from parent norms to peer and/or 
community norms for school-aged kids
- (Kerswill1996, Díaz-Campos 2001, 2005)

- Possible advancements of changes in progress
- (Roberts 1997)

- Age constraints on the ability to adopt some features
- (Chambers 1992, Kerswilland Williams 2000, Payne 1980)

Child language variation
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The Longitudinal Study and Database
ÅFrank Porter Graham Child Development Institute 

(Chapel Hill, NC)

Å1990 : 88 African American children from 6-12 
months (mean 8.1 months)

Å2009: 67 continue in study

Å71% below poverty level

ÅBatteries of standardized and nonstandardizedtests, 
including progressively collected language samples 
annually or bi-annually 

ÅCurrent study focused on subsample of 10 speakers



Methods

o Participants=10 children (5 
boys, 5 girls)
o Similar socioeconomic 

backgrounds 

o Five time points at the 
following grade/age points
o 1st (about age 6)

o 4th (about age 9)

o 6th (about age 11)

o 8th (about age 13)

o 10th (about age 15)
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Sound Files

Grade(Age)
Mother/Child 

Interaction
Peer 

Interaction
CELF Language 

Assessment
Informal 
Interview

Grade1 (6) ᾜ ᾜ

Grade4 (9) ᾜ ᾜ

Grade 6 (11) ᾜ ᾜ

Grade 8 (13) ᾜ ᾜ

Grade 10 (15) ᾜ ᾜ

Individual recordings range from 30 minutes to over an hour.  
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Goal of longitudinal analysis

ά Φ Φ Φ ǘƻ ŘŜǎŎǊƛōŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŘȅƴŀƳƛŎ 
processes of change in the life cycle of speakers and 
to offer principles that guide change throughout the 
ƭƛŦŜǎǇŀƴΦ Φ Φ ά 

(Wolfram, et al, Forthcoming)
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(Renn2010, Van Hofwegenand 
Wolfram 2010, Rennand Terry 
2009)

o STABILITY
o How stable is the linguistic 

system throughout childhood and 
adolescence?

o TRAJECTORIES OF CHANGE
o Do vocalic variables differ in 

acquisition trajectories from 
morphosyntacticand consonantal 
features?

Longitudinal African American 
dialect development 

Van Hofwegenand Wolfram 2010
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Phonetic Analyses of Vowel 
Acquisition

ÅLongitudinal studies
ïBennett (1983), Hollienet al (1994), Whiteside et al 

(2002)

ÅCross-Sectional studies
ïBennett (1981), Fitch & Giedd(1999), Lee et al (1999)

ÅSubjects of analyses
-VTL analysis, correlations with age/sex/body 

size
-No sociolectalanalysis.
- See Vorperianand Kent (1999) for a review
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/i/ BEET*

/ai/ BITE/BIDE

/æ/ BAT, BAN

/o/ BOAT, 
BOWL, 
BOAR

onset 25%  50%  75% coda

measurements at

(1971), modified via 
suggestions by Dodsworth
(personal communication)

/ /ꜞ BUT

/ż/ BOT

/ʪ/ BOUGHT
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Effectiveness of Normalization

All vowel plots produced by NORM (Thomas and Kendall 2007)
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Methods

o Regression analysis 

o dependent variable = 
normalized f1, normalized f2

o midpoint of steady state 
vowels

o nucleus (25%) for BOAT

o nucleus (25%) - glide (75%) 
for BITE, and BIDE (change in 
height for diphthong). 
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Methods

o Group regressions for each vowel

o Independent factors = grade, speaker, following 
environment, duration 

o Effects coding to compare grade means to first 
grade means within the regression model

o Additional regressions for vowels that show 
significant differences attributable to grade
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Group Change

As will be explored in the next few slides, the regressions 
indicate an overwhelming group tendency toward stability.



Vowel f1 Model fit

BEET R2=0.02264
F=1.727 
DF=18,547
P

BAT R2=0.1622
F=8.229 
DF=18,654

BOT R2=0.05197
F=2.523
DF=18,482

BOUGHT R2=0.05801
F=2.192
DF=17, 312 Stable Vowels

(n)F1
No statistically significant 

effect for age/grade 15



BOAT: R2=0.07945,

F=6.842 on 19 and 1267 DF, 
P<.0001 G4*

BANF1: R2= 0.1357, F=3.771 

on 17, 283 P
P<.0001  G4*, G6***, G10**

BUTF1: 

R2=0.046, 
F=2.201 on 17, 
405 DF, 
p=0.004,
G10*

(minor) change
(n)F1
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o1st (about age 6)
o4th (about age 9)
o6th (about age 11)
o8th (about age 13)
o10th (about age 15)



VowelF2 Model fit

BEET R2=0.069
F=3.326 
DF=18, 547 

BAN R2=0.1053
F=3.077 
DF=17,283

BOUGHT R2=0.1994
F=5.821 
DF=17, 312 

BUT R2=0.2863
F=10.96 
DF=17,405 

Stable Vowels
(n)F2
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o1st (about age 6)
o4th (about age 9)
o6th (about age 11)
o8th (about age 13)
o10th (about age 15)

No statistically significant effect for 
age/grade



BATF2, R2=0.1677, 

F=8.525, DF=18, 654, 
p<.0001
G4*, G6*, G10**

BOT:F2, 

R2=0.2358, F-9.571 on 
18, 482 DF.
p<.0001 
G6**, G10**

BOAT F2, R2=0.05168, 

F=4.689, DF=19, 126
p<.0001 
G6**, G8 *, G10 **

(minor) change
(n)F2
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o1st (about age 6)
o4th (about age 9)
o6th (about age 11)
o8th (about age 13)
o10th (about age 15)



BIDE/BITE:   nucleus F1-glide F1 
normalized

Grade 
(years)

Mean

1 (6) 0.603

4 (9) 0.429

6 (11) 0.215

8 (13) 0.362

10
(15)

0.170

Grade
(years)

Mean

1 (6) 1.581

4 (9) 0.789

6 (11) 0.977

8 (13) 0.666

10 
(15)

0.743

BIDE 
R2: 0.17
F-statistic: 4.445 on 19 and 298
P<.0001
g. 6* g. 10**

BITE 
R2: 0.18
F-statistic: 3.206 on 18 and 159 
P<.0001
g.4***g. 6*** g.8*** g. 10***

Progressively less gliding 
for both vowels across 
grades
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Summary of Group Change
ÅStability,or very little 

variation attributable to 
grade for most vowels

ÅSome Overall Change

ÅBAN F1

ÅBAT F2

ÅBOT F2

ÅBITE/BIDE glide 
length
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A look at Individual 
Change
BAT

BAT F2 Students

Significant 256
1025
1057

Not significant 268,269, 1025, 
1058, 1070, 1072, 
1088

256 BAT F2

268 BAT F2 21



BAN

269 256

22



BOT

No individual significant results, 
but some suggestive patterns 23



Individuals: BOAT

1072 BOAT F2
R2: 0.214 
F-statistic: 2.463 on 8 and 35 DF,  
p-value: 0.03124 



Summary of Individual Change
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5 of the children have no 
significant change

4 have suggestions of change on 
only one dimension of one of the 
significantly changing vowels



Movement: 
Speaker 256
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ÅBoth have the lowest dialect density measure across 
grades; little vernacular use. 
Å268: high stability
Å256: more vocalic change than the other children

Stable: 
Speaker 268 



Mean Dialect Density Measure
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Speaker Mean

1072 0.45

1070 0.387

1088 0.38

1057 0.36

275 0.325

1058 0.25

269 0.238

1025 0.234

256 0.2016

268 0.111



Vernacular Optimization and Vocalic 
Change

Van Hofwegenand Wolfram 2010 28

ÅOf the five students who 
change, three followed the 
ǘȅǇƛŎŀƭ άŎǳǊǾƛƭƛƴŜŀǊέ 
progression of vernacular use
ÅAll five stable speakers 
ŦƻƭƭƻǿŜŘ ǘƘŜ άǊƻƭƭŜǊŎƻŀǎǘŜǊέ 
progression



Why these vowels?

ÅBITE/BIDEas a salient feature found to be used 
discursively (Thomas 2007)
ÅBAT/BAN raised and split on the F2 continuum in local 

AAVE variety, but allophonicallysplit in both F1 and F2 
dimensions in local White variety (Dodsworthand 
Kohn 2008)
ÅBOATresisting fronting in local AAVE variety, but shows 

apparent time fronting in local white variety 
(Dodsworthand Kohn 2008)

ÅBOT ǎƘƻǿǎ ŦǊƻƴǘƛƴƎ ǘƘŀǘ ŀƭƛƎƴǎ ǿƛǘƘ ¢ƘƻƳŀǎΩǎ όнллтύ 
proposed AAVE Chain Shift.

ÅHowever, little apparent time change in surrounding 
AAVE as well (Dodsworthand Kohn 2008) 
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Emerging Conclusions about 
Early Lifespan Vowel Change

ÅVowels show more stability than morphosyntacticand 
consonantal features; vowel change may be unrelated to 
morphosyntacticvernacularity

ÅVowels that change are stereotyped featuresor features with 
multiple local models

ÅSpeakers who change show limited movementin vowel space; 
change is restricted to selected vowels

ÅDialects with a changein progress may show more instability, 
but the AAEsystem seems relatively stable
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Male
Curvilinear Speaker

Appendix 1
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Female
Roller Coaster Speaker
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Male
Curvilinear Speaker
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Male
Roller Coaster Speaker
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Female
Roller Coaster Speaker


