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The three-way contrast of Korean stops

• One of the difficulties that first-time non-
heritage Korean learners most often face 
is the three-way contrast of stops, ㄱ, ㄷ, 
ㅂ (lax) vs. ㄲ, ㄸ, ㅃ (tense) vs. ㅋ, ㅌ, ㅍ
(aspirated).
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How do native speakers of 
Korean make the three-way 

contrast of stops?
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1. Voice Onset Time (VOT)
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2. Pitch perturbation of the following vowel
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Summary

HighHighLowPitch of the 
following 
vowels

LongShort(medium)
Long
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Aspirated
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Tense
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Lax
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Goals
• To examine how non-heritage learners of Korean 

make the three-way contrast.
– How do their language backgrounds affect their learning 

of the Korean consonant type?
– Tone language speakers are more sensitive to pitch even 

in foreign languages.  Do tone language speakers make 
the three-way contrast of Korean consonants in different 
ways from non-tone language speakers (e.g. using the 
pitch cue)? 

• To investigate a possibly better way of teaching 
Korean consonant pronunciation.
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Experiment design



9

I.  Production Recording 

II. Perception Listening and Identifying
1. Initial diagnosis
2. Training (Learning)
3. Final test

III. Production Recording
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Recording

• Read 5 sets of 가, 까, 카, 다, 따, 타, 바, 빠, 
파 written on index cards (3’x5’), randomly 
shuffled.

• Subjects were asked to maintain the 
intonation of each token consistent.
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Stimuli in Perception Experiment 
1. Initial diagnosis

(a) Unaltered tokens

(b) i. Spliced tokens 
ii. Edited tokens
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Stimuli in Perception Experiment 
1. Initial diagnosis

(a) Unaltered tokens
– One male and one female native speakers 

of Korean recorded “기우다, 키우다, 끼우다, 
베다, 패다, 빼다, 데우다, 태우다, 때우다” in 
a carrier sentence “이제 ____ 읽으세요.”

(b) i. Spliced tokens 
ii. Edited tokens
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Stimuli in Perception Experiment 
1. Initial diagnosis

(a) Unaltered tokens

(b) i. Spliced tokens 
ii. Edited tokens
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Stimuli in Perception Experiment 
1. Initial diagnosis

(a) Unaltered tokens

(b) i. Spliced tokens 
ii. Edited tokens
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T i m e  ( s )
0 0 . 3 2 1 9 9 5
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VOT of 베: increased 5 steps in 10 ms interval

VOT of 패: decreased 5 steps in 10 ms interval 

Pitch of 베: increased 5 steps in 15 Hz interval 

Pitch of 패: decreased 5 steps in 15 Hz interval 
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Edited tokens

75Hz ↓60Hz ↓45Hz ↓30Hz ↓15Hz ↓

50ms ↓40ms ↓30ms ↓20ms ↓10ms ↓Original 패

75Hz ↑60Hz ↑45Hz ↑30Hz ↑15Hz ↑

50ms ↑40ms ↑30ms ↑20ms ↑10ms ↑Original 베
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I.  Production Recording 

II. Perception Listening and Identifying
1. Initial diagnosis
2. Training (Learning)
3. Final test

III. Production Recording
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Stimuli in Perception Experiment 
2. Training (Learning)

• Only unaltered tokens were used in 
training session.

• Same stimuli recorded by one male and 
one female native speakers of Korean 
(different from the initial diagnosis session).

• Edited and presented in the same way as 
the initial diagnosis session.

• Feedbacks were given after each 
response, whether the subject’s response 
is correct or incorrect, and what is the 
correct choice in case of incorrect. 
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I.  Production Recording 

II. Perception Listening and Identifying
1. Initial diagnosis
2. Training (Learning)
3. Final test

III. Production Recording
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Stimuli in Perception Experiment 
3. Final test

• Final test was same as initial diagnosis in 
every aspect, except that different 
speakers from the previous session 
recorded the stimuli for the unaltered 
tokens.
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I.  Production Recording 

II. Perception Listening and Identifying
1. Initial diagnosis
2. Training (Learning)
3. Final test

III. Production Recording
Same as previous recording
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Subjects

• Seven female and four male non-heritage 
students enrolled in UCB elementary 
Korean course for non-heritage learners.

• Participated in the study after 
approximately 25 weeks of learning 
Korean in class.
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Subjects’ language backgrounds

N5
N4
N3
N2
N1
T6
T5
T4
T3
T2
T1

M
F
F
M
M
F
F
F
F
M
F
Sex

English
English
English
English
English
Taishanese
Cantonese
Mandarin
Indonesian
Cantonese
Mandarin
First 

TagalogEnglish
English
English

SpanishEnglish
Arabic, Spanish, LatinEnglish
Spanish, Mandarin, CantoneseEnglish
French, MandarinCantonese, English
Taiwanese, Japanese, FrenchMandarin, English
MandarinEnglish

English
SpanishEnglish
OtherMostly used
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Results: Production
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Did subjects make the three-way contrast?

YesVOTYesVOTYesN5
YesVOTYesNoN4
YesVOTYesNoN3
No changeVOTYesVOTYesN2
YesNoNoN1
No changeNoNoT6
NoNoVOT, pitchYesT5
YesNoNoT4
No changeVOTYesVOTYesT3
No changeVOT, pitchYesVOT, pitchYesT2
YesNoNoT1

UsingContrastUsingContrast
Improved?After trainingBefore training
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Did subjects make contrast?
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Conclusion: production

• Pronunciation of both groups improved 
after training.

• Tone language speakers tend to use the 
pitch of the following vowels as a cue to 
consonant types more than non-tone 
language speakers do.

• Non-tone language speakers tend to 
mainly rely on VOT to make the contrast.
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Results: Perception
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Responses for unaltered tokens
Overall results
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Responses for unaltered tokens
Results by consonant type
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Responses for unaltered tokens
Results by subject

AspiratedTenseLaxOverall

NNNYNYNN50%50%N5
YYYYNYYY81%25%N4
NYNYNNNY53%47%N3
NNNYNNNY72%67%N2
NNYYNNNY64%56%N1
NNNNNYNY56%53%T6
NYYYNNNY75%56%T5
NNNYNYNY89%72%T4
NNNNNYNN94%94%T3
NYNNNNNY94%92%T2
NNNNNYNN83%89%T1
SigBetter?SigBetter?SigBetter?SigBetter?AfterBefore



45

Responses for unaltered tokens
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Responses for unaltered tokens
Results by subject

AspiratedTenseLaxOverall

NNNYNYNN50%50%N5
YYYYNYYY81%25%N4
NYNYNNNY53%47%N3
NNNYNNNY72%67%N2
NNYYNNNY64%56%N1
NNNNNYNY56%53%T6
NYYYNNNY75%56%T5
NNNYNYNY89%72%T4
NNNNNYNN94%94%T3
NYNNNNNY94%92%T2
NNNNNYNN83%89%T1
SigBetter?SigBetter?SigBetter?SigBetter?AfterBefore



47

Responses for unaltered tokens
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Responses for unaltered tokens
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Responses for spliced tokens
ㅂ+패 and ㅍ+베
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(i.e. VOT)

Nontone
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Tone 
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Before training After training
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# responses for x (tone group)
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Edited tokens

75Hz ↓60Hz ↓45Hz ↓30Hz ↓15Hz ↓

50ms ↓40ms ↓30ms ↓20ms ↓10ms ↓Original 패

75Hz ↑60Hz ↑45Hz ↑30Hz ↑15Hz ↑

50ms ↑40ms ↑30ms ↑20ms ↑10ms ↑Original 베
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# responses for x (nontone group)
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Edited tokens

75Hz ↓60Hz ↓45Hz ↓30Hz ↓15Hz ↓

50ms ↓40ms ↓30ms ↓20ms ↓10ms ↓Original 패
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Conclusion: perception

• Both groups improved in the perception of 
the contrast after training.

• Tone-language speakers seemed to rely 
on the pitch even before the training, and 
this trend became clearer after training.

• Non-tone language speakers did not learn 
that pitch is an important cue to the 
contrast even after training, which 
suggests that they mainly rely on VOT.
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Conclusion
• Both groups of subjects improved in both 

production and perception after training.
– Long-term effect?

• Tone language speakers and non-tone 
language speakers were different in the 
sensitivity to pitch as a cue to consonant type.
– Tone language speaker were sensitive to pitch cue from 

the beginning, and the training session seems to have 
reinforced it.

– Non-tone language speakers were not sensitive to pitch 
cue from the beginning, and the training session did not 
help them much to recognize the pitch difference.
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Implication
• Relatively short simple training can help 

students to learn the three-way contrast better.
– 72 tokens with correct/incorrect feedbacks, which 

take approximately 5 minutes, made a significant 
improvement at least for some learners in this study.

• Drawing learners’ attention to specific 
characteristics of Korean sounds could help 
students learning.
– Pitch of the following vowels as well as VOT (extra 

amount of air)
• Learners’ various language backgrounds need 

to be considered in teaching pronunciation.
– e.g. Tone language vs. non-tone language speakers 
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Manipulated tokens (1):
Before trial
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# responses for x (after trial)
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# responses for x (after trial)
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Responses for spliced tokens (1):
ㅂ+베 and ㅍ+패
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Did subjects make contrast?

YYYYYYN5
YYYNNNN4
YYYYNYN3
YYYYYYN2
YYNYYNN1
NYYNYYT6
NYNYYNT5
YNYYNYT4
YYYYYYT3
YYYYYYT2
YYYYNYT1
ㄲ vsㅋㄱ vsㅋㄱ vsㄲㄲ vsㅋㄱ vsㅋㄱ vsㄲ

AfterBefore
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Did subjects make contrast?
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Responses for unaltered tokens
Results by consonant type
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Did subjects make contrast?
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Y: VY: VY: VY: VNY: VN3
Y: VY: VY: VY: VY: VY: VN2
Y: V, PY: V, PNY: VY: VNN1
NY: PY: PNY: PY: PT6
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Did subjects make contrast?
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Responses for unaltered tokens
Results by consonant type
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Responses for unaltered tokens
Results by subject

AspiratedTenseLaxOverall 

NNNYNYNN50%50%N5
YYYYNYYY81%25%N4
NYNYNNNY53%47%N3
NNNYNNNY72%67%N2
NNYYNNNY64%56%N1
NNNNNYNY56%53%T6
NYYYNNNY75%56%T5
NNNYNYNY89%72%T4
NNNNNYNN94%94%T3
NYNNNNNY94%92%T2
NNNNNYNN83%89%T1
SigBetter?SigBetter?SigBetter?SigBetter?AfterBefore
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Responses for unaltered tokens
Results by subject

AspiratedTenseLaxOverall 

NNNYNYNN50%50%N5
YYYYNYYY81%25%N4
NYNYNNNY53%47%N3
NNNYNNNY72%67%N2
NNYYNNNY64%56%N1
NNNNNYNY56%53%T6
NYYYNNNY75%56%T5
NNNYNYNY89%72%T4
NNNNNYNN94%94%T3
NYNNNNNY94%92%T2
NNNNNYNN83%89%T1
SigBetter?SigBetter?SigBetter?SigBetter?AfterBefore



85

Did subjects make contrast?
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Did subjects make the three-way contrast?

YesVOTYesVOTYesN5
YesVOTYesNoN4
YesVOTYesNoN3
No changeVOTYesVOTYesN2
YesNoNoN1
No changeNoNoT6
NoNoVOT, pitchYesT5
YesNoNoT4
No changeVOTYesVOTYesT3
No changeVOT, pitchYesVOT, pitchYesT2
YesNoNoT1

UsingContrastUsingContrast
Improved?After trainingBefore training
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Did subjects make the three-way contrast?
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The three-way contrast of Korean stops

• One of the difficulties that first-time non-
heritage Korean learners most often face 
is the three-way contrast of stops, ㄱ vsㅋ
vsㄲ, ㄷ vsㅌ vsㄸ, ㅂ vsㅍ vsㅃ.

• How do non-heritage learners make the 
contrast?

• Do their language backgrounds affect the 
learning?  If so, how?

• How can we teach this contrast better?
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• Chinese (Mandarin, Cantonese)
– Tone language
– /p/, /ph/ (unaspirated vs. aspirated)

• Indonesian
– Tone language
– /p/, /b/ (unaspirated vs. voiced)

• English
– Non-tone language 
– /b/, /p/ (voiced vs. voiceless)

Subjects’ language backgrounds


