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ABSTRACT 
The current study examines in detail effects of stress, final 
segments, and vowel-quality on syllable counts of 
bisyllabic English words by Koreans. Proportionally more 
words are judged as bisyllabic when words have a stress on 
the first syllable than when words have a stress on the 
second syllable. In addition, word-final stops often induce a 
vowel insertion at the end of words resulting in increase of 
syllable counts while sonorous final segments such as 
nasals and liquids tend not to.  Finally, compared to lax or 
tense vowels, word-final diphthongs tend to be counted as 
two separate vowels by Korean speakers.  

1. INTRODUCTION 
Languages may differ in the degree to which syllable 
boundaries are clear and unambiguous. According to Cutler 
et al., [1:397] “stress languages tend to have greater 
variation in syllable weight than non-stress languages, and 
partly as a consequence of stress assignment, syllable 
boundaries in stress languages are frequently unclear.” 
Consequently, English speakers may vary in breaking up 
words internally depending on stress placement, segmental 
make-up and the phonetic nature of vowels within words 
(Treiman and Danis [2]). Even though syllable boundaries 
in English are not clear, it is less controversial as to how 
many syllables are contained in a given English word or 
utterance. They are counted as equal to the number of 
syllabic segments in the string (Abercrombie [3]).  

Interestingly, informal observations show that Korean 
speakers show no ambiguous syllable divisions of English 
intervocalic consonants while they are inconsistent with 
syllable counts of the English words, which seems to be 
affected by stress-placement, word-final segments, and the 
vowel quality of the words.   

1.1. English syllable counts from Korean orthography 
This study examines syllable counts of English words from 
Korean orthographic representation made by Koreans. The 
reasons that Korean was chosen for the current study are 
three-fold.  First, Korean is relatively transparent in terms 
of mapping sounds to letters. Second, Korean orthographic 
representations are visually syllable-based; each syllable 
should be expressed within a virtual syllabic block. The 
orthography, itself, is clear in syllable divisions within 
words. Third, Korean syllable structure is much simpler 
than English; it does not allow consonant clusters either 
syllable-initially or syllable-finally, and thus, the syllable 
starts or ends with a singleton only. Given that the 
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     syllable counts by Koreans  
  [le.mon] (2) 
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  [be.i.bi] (3) 

ess on the second syllable 
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‘r’ :ever   [e.v ](2) 



It seems that bisyllabic English words with less sonorous 
word-final segments (i.e., stop, affricate, and fricative) tend 
to be considered as having more than two syllables while 
words ending with sonorants (nasal and liquid) are counted 
as bisyllabic as they are.   

In addition, syllable counts by Koreans seem to be affected 
by vowel quality in word final position as shown in (4). 

(4) Effects of final vowel quality on syllable counts 
 final vowel quality syllable count by Koreans 
lax: comma  [kom.ma] (2) 
tense: lobby  [la.bi] (2) 
diphthong: deny [di.na.i] (3) 

As can be seen, word-final diphthongs tend to be counted as 
separate vowels, which contributes to the syllable count of 
bisyllabic words as having more than two syllables while 
long or tense vowels do not seem to be counted separately. 

2. EXPERIMENT 
The informal observations in (1) through (4) show that 
stress placement may or may not influence syllable counts 
while word final segments affect syllable counts of English 
words by Korean speakers in various manners. Since it is 
still not clear how the interrelation between stress 
placement and word-final segments affects syllable counts, 
the current study explores in detail effects of 
stress-placement, word-final segments, and their 
interactions on the syllable counts of bisyllabic English 
words by Koreans. It also examines the effects of final 
vowel quality on syllable counts by systematically 
controlling the stress-placement in the words.   

2.1. Method 
2.1.1. Participants 
Twenty-one (7male and 14 female) native speakers of 
Standard Korean took part in the experiment. They were all 
students at a university in Seoul, Korea, with no known 
speech or hearing disorders. They were paid for their 
participation. 

2.1.2. Materials 
141 mono-morphemic bisyllabic English words were 
selected from Treiman and Danis [2] with variations of 1) 
stress-placement (first vs. second syllables), 2) word-final 
segments (stops vs. nasals vs. liquids vs. vowels), and 3) 
vowel quality of word-final vowels (lax vs. tense vs. 
diphthong).  Examples are shown in (5) and (6). 

(5) Some example words with various final segments  
final segment  stress on 1st syllable stress on  2nd syllable 
stop   rabbit   depend 
nasal   melon   balloon 
liquid  camel   reveal 

(6)  Some example words with various final vowels 
final segment  stress on 1st syllable stress on 2nd syllable 
lax   comma   ??? 
tense   lobby   canoe 
diphthong  Judo    deny 
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 personal laptop computer. 

3. RESULTS 
lationship between stress and syllable counts 
sults were analyzed based on a total of 2961 

ses (141 words * 21 subjects) made with Korean 
raphy by the Korean participants. Figure 1 displays 
llable counts by Koreans from bisyllabic English 
with varying stress-placement: stress is placed either 
first syllable or 2) second syllable. As shown, the 
 participants were inconsistent of the counts of 

bic English words.  Specifically, 57.8% (1712/2961) 
total responses were correctly counted as bisyllabic, 
ed by 37.2% (1102/2961) for three-syllable counts. 
were a few responses of four-syllable counts (5%: 
61) as well.   
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 1: Syllable counts by Koreans of bisyallbic English 
with varying stress-placement 

 with stress on the first syllables are different from 
stressed on the second syllables (χ2 (2) = 802.876, p 
1).  That is, there are proportionally more responses 
llabic (62.3%: 1492/2394) when words have a stress 



on the first syllable than when words have a stress on the 
second syllable (19%: 228/1197). Interestingly, when the 
words are stressed on the second syllable, 80.9% (969/1197) 
of the responses report bisyllabic English words as having 
more than two syllables.   

Since these results are counted on the total responses 
pooled without separating words varying in the phonetic 
nature of word-final segments, the possible effects of final 
segments on syllable counts as observed in section 1.2 are  
still not clear. Thus, in the next section, we will investigate 
in detail how different final segments affect syllable counts 
by Koreans.   

3.2. Effects of final segments on syllable counts 
Table 1 shows the proportions of syllable counts by the 
Korean participants from bisyllabic English words 
considering the phonetic nature of word final segments: i.e., 
words that end in either a stop, nasal, liquid, or vowel.  

  final segment 
stress syll- 

cnt
stop nasal liquid Vowel 

2 60.3% 
(342/567) 

83.2% 
(332/399) 

81.6% 
(377/462) 

71.1% 
(433/609) 

3 39% 
(221/567) 

16.3% 
(65/399) 

18% 
(83/462) 

28.1% 
(171/609) 

1st

syll. 
4 0.7% 

(4/567) 
0.5% 

(2/399) 
0.4% 

(2/462) 
0.8% 

(5/609) 
2 1.9% 

(8/420) 
68.6% 

(72/105) 
57.7% 

(109/189) 
18.6% 

(39/210) 
3 73.8% 

(310/420) 
24.8% 

(26/105) 
30.2% 

(57/189) 
80.5% 

(169/210) 
2nd

syll. 
4 24.3% 

(102/402) 
6.7% 

(7/105) 
12.2% 

(23/189) 
1% 

(2/210) 
Table 1: Proportional syllable counts of bisyllabic English 
words with varying phonetic nature of final segments 

There are several things to be noticed.  First, when stressed 
on the first syllable, words ending with a nasal or liquid are 
counted as bisyllabic more than 80 percent of the time, 
while the words ending in a stop counted as such as much 
as 60 % (χ2 (6) =407.703, p <0.001).  The proportion of 
syllable counts as more than bisyllabic becomes even 
bigger when the words are stressed on the second syllable 
as shown in the third column in Table 1 (χ2 (6) = 581.957, p 
<0.001). Almost 99 percent of the time, bisyllabic English 
words were counted as having more than two syllables 
when they ended in a stop and were stressed on the second 
syllable.  Secondly, unlike the stop-final words, the words 
ending with a nasal or liquid show a higher proportion of 
bisyllabic counts regardless of stress-placement, although 
this tendency becomes weaker when stress is placed on the 
second syllable rather than on the first syllable.  Finally, 
when words end in a vowel and are stressed on the second 
syllable, more than 80 percent of the responses were 
counted as having three syllables as shown in the bottom of 
the last column.  

As observed in (3), the tendency of additional syllable 
counts with words ending in a stop could be due to the 

additio
in Lim
would 
English
Furthe
possibl
stops a
positio
Korean
hear th
positio
possibi
of the w

str

1st s
2nd 

Table 
speake

As for
speake
unrelea
with re
In orde
syllabl
of bisy
of stop

stress
on 

1st

syllabl

2nd

syllabl
Table 
stop 

Table 
betwee
p=0.01
p=0.00
when 
word-f
the syl
shown
also sh
than tw
sugges
alone d
count. 

3.3. Vo
Finally
syllabl
bisylla
n of a vowel to the syllable final stops. As suggested 
 et al. [5], syllable-final neutralization in Korean 
probably make it difficult for Koreans to perceive 
 voicing contrasts in syllable final position. 

rmore, this neutralization phenomenon could 
y bias Korean listeners to perceive syllable final 
s unreleased because Korean stops in syllable-final 
n are usually produced as unreleased. Given this, if 
 listeners hear a word-final released stop, they may 
is stop as being in syllable initial position not in final 
n, which might affect syllable count. To test this 
lity, we examine the status of stop release at the end 
ords used in the experiment as in Table 2. 

ess on stops 
released 

stops  
unrelased 

yllable 63%(17/27) 37%(10/27) 
syllable 95%(19/20) 5%(1/20) 
2: Production of stop releases by an American 
r 

 the words with stress on the first syllable, the 
r produced word-final stops either released or 
sed while he almost always produced the final stops 
lease for the words with stress on the second syllable. 
r to see whether the word-final stop release affects 

e counts, we re-tabulate the Koreans’ syllable counts 
llabic words ending with a stop separating the status 
 release as shown in Table 3. 

 syllable 
count 

stops 
released 

stops 
unreleased 

2 66.4%(237/357) 52.9%(111/210) 
3 31.7%(113/357) 46.7%(98/210) 

e 4 1.9%(7/357) 0.5%(1/210) 
2 1.5%(6/399) 9.5%(2/21) 
3 72.9%(291/399) 90.5%(19/21) 

e 4 25.6%(102/399) 0%(0/21) 
3: Syllable counts of bisyllabic words ending in a 

3 shows that there was a significant association 
n syllable count and stop release (χ2 (2)=8.386, 
5 for stress on the first syllable; χ2 (2)=12.937, 
2 for stress on the second syllable).  Especially, 
words are stressed on the second syllable, where 
inal stops are almost always released as in Table 2, 
lable count is more than two in 98 percent of cases as 
 in the bottom half of the forth column.  However, it 
ows that syllable counts of bisyllabic words are more 
o even if the word-final stops are not released. This 

ts that a presence of stop release at the end of a word 
oes not necessarily contribute to additional syllable 
 

wel quality and syllable counts 
, we turn to the effects of final-vowel quality on 
e counts. Table 4 contains syllable counts of 
bic words ending in various vowels: 1) lax, 2) tense, 



and 3) diphthong.  

  final vowel quality 
stress 

on
 lax tense diphthong 

2 93.7%(59/63) 79.9%(302/378) 42.9%(72/168) 
3 6.3%(4/63) 18.8%(71/378) 57.1%(96/168) 

1st

syll. 
4 0%(0/63) 1.3%(5/378) 0%(0/168) 
2 N/A 76.2%(32/42) 4.2%(7/168) 
3 N/A 23.8%(10/42) 94.6%(159/168 

2nd

syll. 
4 N/A 0%(0/42) 1.2%(2/168) 

Table 4: Effects of final vowel quality on syllable counts 

There was a significant association between syllable count 
and final-vowel quality (χ2 (4)=103.288, p<0.001 for stress 
on the first syllable; χ2 (2)=115.301, p=<0.001 for stress on 
the second syllable).  Compared to words ending in either 
lax or tense vowels, words ending in diphthongs show 
proportionally more judgments of polysyllabic form.  This 
proportion becomes bigger when the words are stressed on 
the second syllable as shown in the last column in Table 4. 

4. DISCUSSION AND CONCLUSION 
The current study shows that word-final stops are counted 
differently than nasals and liquids in terms of syllable 
numbers.  Bisyllabic English words with final stops often 
tend to be counted as having more than two syllables while 
words ending with a nasal or liquid are counted as 
bisyllabic in general. The results agree with a previous 
finding that “sonorants are more closely linked to a 
preceding vowel than are obstruents” (Treiman and Danis 
[2:100]).  

In addition, we must consider the way in which syllable 
structure in English is represented in Korean orthography. 
As previously mentioned, syllable counts were tabulated 
from the Korean orthographic representation made by the 
Korean participants mainly because Korean orthography 
well captures internal syllable divisions within words. This 
clear-cut syllable division in Korean orthography may well 
reflect the characteristics of a simpler syllable structure in 
spoken Korean. That is, on the surface (or phonetic) level, 
Korean does not allow consonant clusters either syllable 
initially or finally. Possibly because of a CV-based parsing 
in spoken Korean (Lim [4]), intervocalic consonants in 
CVCVC strings are usually aligned with the second 
syllable, resulting in the syllabification of CV.CVC. Given 
this basic syllabification strategy in Korean, a complication 
comes in when we introduce English syllable structure into 
Korean orthography in that English syllable structure such 
as CVC is not necessarily compatible with Korean CVC 
structure.  For example, in English, a final stop in CVC 
syllable structure can maintain its contrastive features such 
as voicing (e.g. bop vs. bob) whereas a final stop in CVC in 
Korean must be neutralized due to a syllable final stop 
neutralization phenomenon in Korean (cf. Lim et al. [5], 
Kim and Jongman [6]). Thus, contrasts can be preserved 
only in syllable initial position in Korean. Therefore, an 
alternative way to preserve word-final voicing contrasts in 
“bop” and “bop” in Korean is through syllable restructuring 
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ategies of syllabification of English into Korean  

Strategy A: violation of syllable structure 
peat    [ri.pi.t ]
VCVC    CV.CV.C(V) 
mon/reveal 

     vowel insertion 

Strategy B: observance of syllable structure 

e.mon]/[ri.bil] 

pose that there are two strategies in syllabification of 
 words into Korean, which are driven by sonority 

nces of the final segments.  That is, relative to a 
inal nasal or liquid, the sonority difference of a 
inal stop may trigger restructuring of the structure of 
rds.  Word-final English stops are represented in 
 at the expense of syllable structure through 
turing by way of the addition of a vowel to the end of 
rds (Strategy A). This restructuring of word-final 
esults in addition of extra syllable to the bisyllabic 
e count. On the other hand, more sonorous final 
ts such as nasals and liquids tend to observe the 
l syllable structure keeping the syllable count of 
bic words two (Strategy B).     

, given that English phonotactics only allows word 
ense and diphthongal vowels with stress on the 
 syllable of bisyllabic words, only diphthongs tend 
ounted as two separate vowels by Koreans, which 
utes to syllable count.  
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