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Figure 14: Speaker 27 - Male, Age 18, from Lino Lakes, MN 

 
Shown in Figure 14, speaker 27’s bat is fronter than bet but at a similar height.  The LBM looks 

to be present in this speaker.  Figure 14 shows a vowel space that is similar to that of speaker 28, 

another 18 year old male from Lino Lakes, Minnesota.  Speaker 28’s NCS vowels are similar to 

speaker 27’s, but the bat is higher and fronter than bet. Speaker 28 is the only young male 

speaker that satisfies the EQ measure.  

Figure 15: Speaker 12 - Male, Age 16, from Plymouth, MN 
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Speaker 12’s NCS vowels are plotted in Figure 15.  The bet vowel is higher and fronter than the  

bat vowel.  This plot was unique among the young males, as it was the only one that showed no 

fronting or raising of the bat vowel.   The participant’s parents are not from the Twin Cities.  

This may explain some of the divergence seen here, with no bat vowel fronting or raising 

occurring and some participation in the LBM.  

4.4 Vowels of 35-55 Year Old Females in the Twin Cities 

Table 8: Patterns seen in adult female participants 
 

  EQ ED UD LBM 

2 females yes yes or almost almost no 

2 females yes yes or almost no no 

2 females no yes no no 

3 females no no no no 

3 females no no no yes 

 
 

Table 8 shows the number of adult females with similar NCS vowel patterns.  Two 

females satisfied the EQ measure, while almost satisfying the ED and UD measure.  These 

participants did not show signs of participation in the LBM. Influence from the LBM was only 

seen in the vowels of three of the adult females, all of which did not satisfy the EQ, ED or UD 

measures.   
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Figure 16: Plot of F1 and F2 means by vowel for 35-55 year old female participants 
 

 
The means of the normalized vowels of the 35-55 year old females are plotted in Figure 

16 and shown in A.7 in the appendix.  Figure 16 looks similar to Figure 12, which showed 

plotted the mean normalized formant measurements for the young male participants. The mean 

bat vowel is fronter than the bet vowel, but it is not higher.  The LBM does not look to be as 

present in the adult female participants as the 16-18 year old females.  This can be seen when 

comparing Figure 16 to Figure 10, which plotted the mean formant measurements for the young 

females.   
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Figure 17: Speaker 15 - Female, Age 37, from St. Paul, Minnesota 

 
The vowels of speaker 15 are plotted in Figure 17.  The speaker’s bat vowel is more low and 

back than the bet vowel.  This speaker shows evidence of some low-back vowel merging.  

Speaker 14 is a 46 year old female for St. Paul, MN and has similar vowels to speaker 15, with 

some low-back vowel merging and lack of expected NCS shifting.   

Figure 18: Speaker 20 - Female, Age 45, from St. Paul, MN 
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Shown in Figure 18, speaker 20 raises and fronts some but not all bat vowels to higher and 

fronter than the bet vowel.  The speaker also looks to have distinct low-back vowels. 

Figure 19: Mean normalized NCS vowels of Speakers 18 (red) and 19 (blue): 
 

 
Figure 19 shows the normalized means of two female speakers.  Speaker 18, plotted in 

red, is a 55 year old female from St. Paul.  This speaker’s mean bot vowel is over 200 Hz more 

forward than their mean bought vowel, showing no signs of influence from the LBM.  Speaker 

19, plotted in blue, is a 36 year old female from St. Paul.  This speaker participates in the LBM.  

Apart from the low-back vowels bot and bought, speakers 18 and 19 have very similar NCS 

vowels.  Both speakers show bat vowel fronting and some bat vowel rising, but not to a height 

exceeding that of the bet vowel.  Figure 19 shows that the LBM may not have much of an effect 

on the other four vowels that are involved in the NCS.   
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4.5 Vowels of 35-55 Year Old Males in the Twin Cities 

Table 9: Patterns seen within adult male participants 

  EQ ED UD LBM 

3 males yes yes yes no 

1 males yes yes almost no 

2 males no no no  no 

  

Table 9 shows trends within the adult male participants.  Three adult males satisfied all three 

NCS measures for full participation in the NCS.  These three men did not show signs of the 

LBM.  One male satisfied the EQ and ED measure and almost satisfied the UD measure, also 

showing no signs of the LBM.  Two males did not participate in the NCS or have the LBM. 

Figure 20: Plot of F1 and F2 means by vowel for 35-55 year old male participants 
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The means of the normalized F1 and F2 of the six vowels involved in the NCS for the 35-

55 year old male participants are plotted in Figure 20 and seen in A.8 in the appendix.  The 

means for the 35-55 year old males satisfy the EQ and ED criteria for the NCS.  The UD criteria 

is nearly satisfied, with the mean F2 of the but vowel only 25 Hz higher than the mean F2 of the 

bot vowel.   Four out of the six 35-55 year old male participants show full or nearly full 

participation in the NCS.  Two of the men show no participation in the NCS.   

Figure 21: Speaker 23 - Male, Age 42, from St. Paul, MN 
 

 
Figure 21 shows the NCS vowels of speaker 23.  The speaker’s mean bat vowel is fronter and 

slightly higher than the bet vowel, satisfying the EQ criteria.  The distance between the mean F2 

of bet and mean F2 of bot is less than 375 Hz, satisfying ED criteria. The UD criteria is not 

satisfied, as mean bot vowel is slightly more back than the mean but vowel.  This speaker shows 

a nearly full NCS and no evidence of participation in the LBM.  
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Figure 22: Speaker 9 - Male, Age 45, from St. Louis Park, MN

 

Figure 23: Speaker 10 - Male, Age 54, from Minneapolis, MN
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Figure 24: Speaker 16 - Male, Age 41, from St. Paul, MN 

 

Figures 22-24 show the speakers who satisfy the EQ measure, ED measure and UD 

measures. All of the participants from this study whose means were found to satisfy the three 

structural criteria for the NCS are middle-aged males.  The participants with the full NCS did not 

show merging of the low-back vowels, as predicted by previous research.  The fronting of the bot 

vowel /ɑ/ which satisfies the UD measure prevents the LBM.  No participants that satisfied the 

UD measure showed merging or near-merging of the low-back vowels. The male participants 

showing full participation in the NCS had stronger city ties than those not participating in the 

NCS, that is they did not live in outer suburbs.  They also had higher degrees than those not 

participating in the NCS.   
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4.6 Comparison of participants in current study to ANAE Twin Cities speakers 

None of the four ANAE speakers from the Twin Cities participated fully in the NCS, that is none 

of them satisfied all three of the structural criteria for participation in the NCS (Labov et al. 

2006).  The demographics of the four Twin Cities speakers from the ANAE are shown in Table 

10.  

Figure 25: The NCS vowels from the 4 ANAE speakers from the Twin Cities 
Source: Based on Labov et al. (2006) 

 

Table 10: The Demographics and NCS measures of the 4 ANAE speakers from the Twin Cities 
Metro Area (Labov et al. 2006) 
 
Speaker Age Gender City EQ ED UD 

1 31 M Minneapolis  X X 

2 24 F Minneapolis X   

3 57 F St. Paul X  X 

4 26 F Stillwater X   
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All three of the women from the Twin Cities in the ANAE satisfy the EQ measure, with  

mean bat vowels higher and fronter than mean bet vowels.  The ANAE recorded only one male 

from the Twin Cities.  The male speaker satisfied the ED and UD measures, but not the EQ 

measure. Three males in the current study satisfied all three NCS measures, evidence for some 

advancement in the NCS in the Twin Cities since speakers from the ANAE were recorded . The 

results from the current study shows the variation that is found across  participants from the Twin 

Cities.  Four speakers is too few to truly be representative of what was happening in vowels in 

the Twin Cities when speakers were recorded for the ANAE in the 1990’s.  The means of the 

ANAE Twin Cities speakers are  shown in Figure 25.   In the current study only 4 of the adult 

females satisfied the EQ measure, and in the ANAE all three female speakers satisfied the EQ.  

The oldest Twin Cities female speaker from the ANAE is also the only female to satisfy the UD 

measure.  In the current study, the females that nearly satisfied the UD measure were 49 and 52 

years old, suggesting that this is an older feature that is not present among young speakers. 

 

4.7  BIT  vowel backing and lowering  

The sixth step of the NCS as defined by Labov (2010) is the backing and lowering of the vowel 

/ɪ/.  This step is not required for speakers to be fully participating in the NCS.   The backing and 

lowering of the bit vowel is the one vowel involved in the NCS that is not looked at in the EQ, 

ED or UD measures.  When comparing the mean bit vowel from the current study ( F1 = 528.67 

Hz, F2 = 1789.31Hz) to that of the speakers from the ANAE (F1= 536.5 Hz, F2= 1950.25 Hz) 

there is evidence that backing of the bit vowel may have occurred.  
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4.8  SND Score and the NCS Score  

There was no relationship between the NCS score and the SND score of participant.  It was 

expected that participants with lower SND scores (less dense social networks) would have higher 

NCS scores (more aspects of the NCS) if the NCS was spreading into Twin Cities English. 

Given that the full NCS was found only in the 35-55 year old male participants, there was not 

enough diversity within NCS scores to see any overall trends. Among the 35-55 year old male 

participants,  the three participants with the highest SND scores were also the three participant 

that had the highest NCS score (full NCS), shown in Table 11.  This was the opposite finding as 

expected.  

Table 11: The SND score and NCS score of the 35-55 year old male participants 

Participant SND Score NCS Score 

4 2 0 

17 2 1 

23 2 2 

9 3 3 

16 3 3 

10 4 3 
  

4.9 Education Level and the NCS Score  

The three males with NCS scores of 3, the full NCS, were the males with the highest degree 

levels.  The women with the most advanced bot vowel fronting, which nearly satisfied the UD 
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measure, had doctoral degree. It may be that in the Twin Cities, participation in the NCS is 

related to the education level.  Two participants in the present study did not have any college 

education.  These two participants also had NCS scores of zero and showed no signs of 

participation in the NCS.  This is further evidence suggesting that speakers with higher education 

levels may be the ones participating in the NCS in the Twin Cities. It may be that the   

participants with the highest levels of education interact with and are influenced by professionals 

from other cities where the NCS is prevalent.  

 

5. Conclusion 

The purpose of the present study was to determine whether the full NCS has spread into Twin 

Cities English.  Speakers with NCS vowel means that satisfy the EQ, ED and UD measures have 

the full NCS. The satisfaction of the three NCS measures was found only in the 35-55 year old 

male speakers. The three male speakers fully participating in the NCS had high levels of 

education and strong ties to the city.   In the current study 48% of participants show advanced bat 

vowel raising and fronting, with a mean /æ/ higher and fronter than the mean /ɛ/, satisfying the 

EQ criteria 48% of the participants satisfy the ED measure, showing that /æ/ fronting is not the 

only thing occurring, but some degree of /ɛ/ backing or /ɑ/ fronting is also occurring in English 

in the Twin Cities.   In the present study it was expected that the participants would be either 

participating in the NCS or the LBM. Some participants were found to not be participating in the 

NCS or the LBM.  

 All of the 16-18 year old female speakers had bat vowel raising and fronting and also 

looked to have the LBM or near-merger.  The vowels of the young male participants in the 



             42 

current study patterned very differently from the young females, as most did not raise the bat 

vowel or show merging of the low-back vowels.  The presence of both the bat vowel raising and 

the LBM in participants was not expected because the bat vowel raising has been cited as the 

first stage of the NCS and the NCS is a mechanism that prevents the LBM.  It may be that the bat 

vowel raising and fronting in the young participants is not the first stage of the NCS, but a 

separate process that occurs with the LBM.   

A recent study on vowel changes in Ohio found that participants that had the LBM also 

had backing of the bat vowel (Durian 2010). This nicely follows the principles of chain shifting, 

as the merging of the low-back vowels allowed space for the bat vowel to be “pulled” into the 

space formerly occupied by the low-back vowel.  In the present study the LBM most often co-

occurred with bat vowel fronting and raising, opposite to the shifting found by Durian (2010).  

The bat vowel fronting and raising was seen in all of the 16-18 year old females in the current 

study, co-occurring with the merging of the low-back vowels.  The bat fronting occurring with 

the LBM may be due to the influence of the NCS on English in the Twin Cities.   

The NCS is present in English in the Twin Cities among 35-55 year old educated males 

with strong ties to the city.  This finding was surprising because it is not common for males to 

lead sound changes.  As predicted by prior research, full participation in the NCS was never 

found occurring with the LBM. Labov noted that women and young people tend to lead sound 

language change and have the most advanced vowel systems (Labov 1994, 2001). Following that 

assumption, it is expected that the speakers of Twin Cities’ English will follow trends set by the 

16-18 year old females, shown in Figure 10, and participate in bat vowel fronting and raising and 

the LBM in the future.   
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Most speakers in this study were from the upper or middle class. Different results may be 

found if participants were from more diverse demographic groups.  The participation in the NCS 

by those with higher degree levels may be reflecting participation differences by social class.   A 

study with greater ethnic and social class diversity in the Twin Cities would be good follow up 

research.  
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7. Appendix 

A.1 Word tokens included in analysis 
 

/æ/: bat, bad, cast, sack, sad, sat, stab, staff, tap, bag, tag 
/ɑ/: cot, dot, sob, stock, top, bog, bot 
/ɔ/: caught, paw, saw, soft, stalk, toss, bought 
/ɛ/: bed, dead, deaf, deck, set, step, test, beg, bet 
/ʌ/: but, cup, cut, duck, dust, stud, tough, tub, bug 
/ɪ/: bit, did, kiss, rib, sick, sit, stiff, tip, big 

 
 

 
A.2 Demographic questionnaire for speakers ages 35-55 
 
 

1. Age: __________ 

2. Gender: ___________ 

3. Where did you grow up? _________________ 

4. Years of Education: ________ 

5. Occupation: _______________ 

6. Are you a native English speaker?  ________  

7. What languages are spoken in your home?___________ 

8. What languages do you speak? _________ 

9. Were you born in the Twin Cities metropolitan area? _________ 

10. If not, at what age did you move to the Twin Cities?____________ 

11. How long have you lived in the Twin Cities metropolitan area?  

a. All of my life  
b. Most of life (e.g. college out of state)  
c. Some of my life  

12. Where else have you lived and for how long? __________________________  

13. Did you attend college or graduate school out of state? 

a. Yes 
b. No 
c. Other ___________ 
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14. Did your parents grow up in the Twin Cities? 

a. Yes 
b. No 
c. Only 1 

15. Did your partner grow up in the Twin Cities?  

a. Yes 
b. No 
c. N/A 

16. What neighborhood or suburb is your work located in? ______________ 

17. How many recreational or social activities do you do in your neighborhood or suburb? 

a. All 
b. Most 
c. Some 
d. None 

18. How many of your friends live in your neighborhood or suburb? 

a. All 
b. Most 
c. Some 
d. None 

19. How many people that you talked to in the last week live in your neighborhood or 

suburb? 

a. All 
b. Most 
c. Some 
d. None 

20. Where do you currently live? ____________ 

 

A.3 Demographic questionnaire for speakers ages 16-18 
 

  

1. Age: __________ 

2. Gender: ___________ 

3. Where did you grow up? _________________ 
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4. Education (e.g. year in HS or college): ________________ 

5. Are you a native English speaker?  ________ 

6. What languages are spoken in your home? _________________ 

7. What languages do you speak? __________________ 

8. Were you born in the Twin Cities metropolitan area? _________ 

9. If not, at what age did you move to the Twin Cities? ____________ 

10. How long have you lived in the Twin Cities metropolitan area? 

a. All of my life 

b. Most of life 

c. Some of my life 

11. Where else have you lived and for how long? ________________  __________ 

12. Have you attended college out of state? 

a. Yes 

b. No 

c. Other ___________ 

13. Did your parents grow up in the Twin Cities? 

a. Yes 

b. No 

c. Only 1 

d. Other _________ 

14.  How many recreational or social activities do you do in your neighborhood or suburb? 

a. All 

b. Most 

c. Some 
d. None 

15. How many of your friends live in your neighborhood or suburb? 

a. All 
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b. Most 

c. Some 

d. None 

16. How many people that you talked to in the last week live in your neighborhood or 

suburb? 

a. All 

b. Most 

c. Some 

d. None 

17. Where do you currently live? ____________ 

 
 
A.4: Normalized F1 and F2 means by vowel class for all participants 
 

Vowel Mean F1 Mean F2 

bat 687.668 1763.361 

bet 683.138 1640.899 

bit 528.667 1789.31 

bot 765.775 1248.099 

bought 744.472 1177.867 

but      689.634  1323.103 
 

A.5: F1 and F2 Means by vowel for 16-18 year old Female Participants 

Vowel Mean F1 Mean F2 

bat 669.332 1724.785 

bet 712.621 1584.554 

bit 543.091 1769.937 
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bot 757.027 1214.468 

bought 763.086 1205.081 

but 706.918 1312.543 
 

A.6 : F1 and F2 Means by vowel for 16-18 year old male participants 

Vowel Mean F1 Mean F2 

bat 692.893 1757.737 

bet 665.383 1675.558 

bit 523.889 1814.186 

bot 756.464 1256.833 

bought 742.113 1200.719 

but 676.463 1320.404 

 

A.7: F1 and F2 Means by vowel for 35-55 year old female participants 
Vowel Mean F1 Mean F2 

bat 696.13 1791.658 

bet 671.112 1663.749 

bit 516.516 1799.274 

bot 775.951 1249.408 

bought 740.713 1169.475 

but 679.126 1342.524 

 

A.8: F1 and F2 Means by vowel for 35-55 year old male participants 
 

Vowel Mean F1 Mean F2 
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bat 685.191 1759.323 

bet 696.483 1616.392 

bit 542.528 1758.868 

bot 768.721 1274.317 

bought 733.443 1132.465 

but 708.069 1300.216 
 
 


