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ABSTRACT

This study presents an Optimality-theoretic account of 

word stress in Chinese-English interlanguage. The OT-L2 

model states that L2 acquisition is a re-ranking process 

from L1 state towards L2 state. There are three constraints 

concerned in this study: Parse-syllable, WSP and 
Nonfinality. The L1 ranking is Parse-syllable>> WSP, 

Nonfinality and the L2 ranking is Nonfinality, WSP>> 

Parse-syllable. Three interim stages predicted in 
Chinese-English interlanguage are tested in a perception 
experiment of pseudo-words. The results support the 

patterns and order of interim stages that is predicted by 
one of the re-ranking scenarios. On the other hand, the 

pattern predicted in the ranking of WSP>>Nonfinality, 
Parse-syllable is not attested in the data. This indicates that 
the actual pattern of development is more restricted than 
predicted by the OT model.  

1. INTRODUCTION 

This study investigates the question of whether or not the 

second language (L2) development of word stress by first 
language (L1) speakers of tone languages involves 

metrical computation. Previous studies have demonstrated 
the effects of L1 influence on the development of L2 stress 

when the learner’s L1 is a stress language. Under the 
framework of principles and parameters, Archibald found 
that parameter-setting values in L1 are transferred into L2 

in language pairs like Hungarian-English and 
Polish-English in the initial stage which subsequently can 

be re-set towards L2 [1]. Similarly, Pater has shown that 
developmental deficiencies in French-English 
interlangauge can be explained as mis-setting of stress 

parameter values. On the other hand, how native tone 

language or pitch-accent language learners affects the 

development of English word stress is not greatly 

understood. While claiming that speakers of “stress 
languages” engage in parameter re-setting, Archibald 

suggests the same developmental mechanism does not 
underlie the acquisition of English stress by speakers of 
Chinese or Japanese [2]. Instead, speakers of non-stress 
languages are thought to be storing the stress pattern of 
English words on an item-by-item basis.  However, some 

anecdotal evidence from formally-instructed Chinese 
learners of English shows that they do engage in some sort 

of computational process instead of sole lexical 
memorization. For example, errors such as géneric
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sts a tendency toward initial stress or generalization 
 pattern of related words such as géneral, génerate
énerative, but cannot be attributed to simple lexical 
e. As this issue remains unresolved, this study 
mines the acquisition of L2 English word stress by 
inese speakers. 

rder to analyze how prosodic properties of 
gically distant languages can affect each other, we 
 model of phonological acquisition that can abstract 
from the surface differences between tone and stress 
s. The model I adopted for this purpose is 
ality Theory. Optimality Theory (hereafter, OT) 
rets linguistic grammar as a set of universal 
aints. Differences between two languages are 
ned in terms of different rankings of the same 
aints. Under this view, L2 acquisition is regarded as 
nstraint re-ranking from the L1 state toward the L2 
Assuming that the prosodic systems of Chinese and 
h are both regulated by the same constraints, this 

s us to make predictions for the stress development 
nese-English interlanguage. 

nalysis given here focuses on the stress patterns of 
morphemic words by Chinese learners of English. 
rganization of this paper will be as follows. Part 2 
uces the constraints regarding word stress as well as 
rankings in L1 (Chinese) and L2 (English). Three 

 stages are then predicted. Part 3 presents an 
iment to test the predictions and its results. Part 4 
ts more detailed discussion on the results. Part 5 
des the paper.  

STRESS IN CHINESE AND ENGLISH 

s paper, stress refers to the syllable prominence in a 
 There are three phonetic clues commonly used to 
 a stressed syllable: higher pitch, longer duration and 
ess. However, pitch height is used to make lexical 
sts in tone languages (like Chinese) so that stress 
t be detected easily. There are three theories about 
 in Chinese: No-stress theory, Final stress theory and 
eaded stress theory. No-stress theory sustains its 

on by stating that there is no intuition consensus 
g its native speakers. Final stress theory bases its 
 on tonal stability and longer duration found in the 
yllable [3]. The main motivation for the Left-headed 

 theory comes from the long onset time and wider 
range of the initial syllable [5]. Furthermore, 
eaded stress theory is supported by a host of other 



empirical evidence ranging from tone sandhi, word length 
to word order. Given the consistency of the supporting 
evidence, I adopt the hypothesis that Chinese has stress 
that is governed by left-headed feet. Based on Duanmu's 
analyses [4], Chinese stress in mono-morphemic words is 
determined by metrical foot, which is basically trochaic. 
Full syllables must be footed from left to right. In the 
following, I will state four constraints related to my study 
in (1). 

(1)a. Trochee: The stress occurs on the left side of the foot.   
b. Parse-syllable: Syllables must be footed. 
c.WSP(Weight-to-stress Principle): Stress heavy 

syllables. 
d. Nonfinality: The final syllable must not be footed. 

In Chinese, the ranking of the four constraints should be 
Trochee, Parse-syllable>>WSP, Nonfinality. Several 
arguments are provided to support the ranking. 

(2)Trochee, Parse-syllable 
 mayi ‘ant’ Trochee Parse-syllable 

[mayi]
[mayi] *!  

 mayi  *! 
ma[yi]  *! 

[ma] yi  *! 

In the disyllabic form, mayi ‘ant’, [mayi] is beaten since it 
has its stress on the right side of the foot, which violates 
Trochee. In conjunction with Parse-syllable, additional 
candidates are ruled out. It is not clear yet how Trochee 
should be ranked with respect to Parse-syllable. Moreover, 
all full-toned syllables are required to be footed so that 
leaving full syllables not metricized is highly unlikely.  

 (3) Parse-syllable>>Nonfinality 

 bajisitan ‘pakistan’ Parse-syllable Nonfinality 
[baji][sitan]  * 

 ba[jisi]tan *!  
 [baji]sitan *!*  

The candidates [baji].sitan and ba[jisi]tan are ruled out 
because of its fatal violation of Parse-syllable. [baji][sitan] 
wins since it does not violate Parse-syllable even if it 
violates Nonfinality, which is ranked below Parse-syllable. 
Next, WSP indicates that heavy syllables will attract stress 
if a language is quantity-sensitive. Chinese is a 
quantity-insensitive language. For example, piping
'criticism' will be footed as strong-weak even if its second 
syllable ping is heavy, which doesn't attract stress.  

(4) Parse-syllable>>WSP 

 piping'criticism' Parse-syllable WSP 
[piping]  * 

 pi[ping] *!  

From the above analysis, Chinese ranking about the three 
constraints will be in (6) again. 
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inese ranking: Parse-syllable>>WSP, Nonfinality  

r as English ranking is concerned, Nonfinality 
ks Parse-syllable so that the final syllable is allowed 
unparsed as shown in (7) according to Hammond's 
is [6]. 

nfinality>>Parse-syllable 
 American Nonfinality Parse-syllable 

[Ame][rican] *!  
 A[meri]can  ** 

WSP must outrank Parse-syllable so that stress is 
ed to fall on the penultimate or final heavy syllable. 

P>>Parse-syllable 

 garage WSP Parse-syllable 
ga[rage]  * 

 [garage] *!  

, the ranking of the three constraints can be stated as 
nality, WSP>> Parse-syllable. Several points need to 
ade about Nonfinality constraint. This constraint 
nouns and verbs differently [7]. For example, in the 

abic words with the syllable structure of CV.CVCC, 
hole CVCC will be extrametrical in nouns, as ‘< >’ 
tes, while only the final C will be extrametrical in 
 Consequently, the difference makes contrastive 
 patterns in nouns and verbs since the remaining 
in verbs is still heavy and attracts stress. The 
ing is an example. 

. Nonfinality ( ) >> Parse-syllable in nouns 

insect Non-finality Parse-syllable 
[in]<sect>  * 
[insec]<t> *!  
in[sect] *! * 

b). Non-finality (C)>>Parse-syllable in verbs 

accept Non-finality Parse-syllable 
[a]<ccept> *! * 
a[ccep]<t>  * 
[accept] *!  

, I will make a comparison and contrast between L1 
ese) and L2 (English) constraint ranking. The 
ated ranking in L1 and L2 are presented in the 
ing. 

1 ranking: Parse-syllable>> WSP, Nonfinality.   
2 ranking: WSP, Nonfinality>>Parse-syllable 

 on the constraint ranking in Chinese and in English, 
following are the predicted rankings in 
se-English interlanguage. 

) WSP>>Parse-syllable, Nonfinality 
b) Nonfinality>>Parse-syllable, WSP 
c) Nonfinality, WSP>>Parse-syllable 

ally speaking, the prediction (c) should not happen 



before (a) and (b). In the following, an experiment is 
designed to test the above predictions. 
Stage (10a) shows that WSP is promoted and 
Parse-syllable is demoted. Since WSP controls where a 
foot starts construction, the stress pattern  is expected 
when the penultimate syllable is heavy.    

(11)  

HL WSP Parse-syllable Non-finality 
      [ HL] *!  * 

 [HL]  * * 

Next, stage (10b) indicates that Nonfinality is promoted 
and Parse-syllable is demoted. Nonfinality is related to 
grammatical categories. To investigate the development of 
this stage, the words with the same final syllable structure, 
CVCC, but different in their grammatical categories, 
nouns and verbs are expected to have contrastive stress 
patterns. 

(12) a. Nonfinality in nouns 

CV-CVCC(n) Non-finality ( ) WSP Parse-syllable 
[CV]<CVCC>   * 
CV[CVC]<C> *!   
[CV]-CVCC *! *! * 

b. Nonfinality in verbs 

CV-CVCC(v) Non-finality (c) WSP Parse-syllable 
[CV]<CVCC> *!   
CV[CVC]<C>   * 
[CV]-CVCC *! * * 

As far as the stage of (10c) is concerned, both of the 
patterns in (12a) and (12b) are expected. 

3. EXPERIMENT AND RESULTS 

This experiment adopted pseudo-words to avoid the 
memory effect of known words. The materials included 
three parts. Type 1 included eight trisyllabic words, which 
were designed as being heavy (CVC) in the penultimate 
syllable, that is, /I/ closed either by nasals, liquids, 
fricatives or stops. Examples were like natimpa and 
basilka. The stress pairs were stress on the penultimate 
syllable and stress on the antepenultimate syllable 
respectively. The purpose of Type 1 is to test the 
prediction (10a). Next, the words in Type 2 and Type 3 are 
the same in the final syllable structure, CVCC, but 
different in their grammatical categories, nouns and verbs 
respectively. Examples were like varect (v) and dresect (n). 
The pairs in the stress pattern were composed of the initial 
stress and the second stress. If the stress placement of 
different grammatical categories is contrastive, 
Nonfinality is promoted and Parse-syllable is demoted as 
(10b) predicted. Four hundred and fifty pseudo-words 
were created carefully according to the English 
phonotactic rules, and then these words were evaluated by 
7 native English speakers in their naturalness. Finally, 
twenty-four of the most realistic pseudo-words were 
selected, as Appendix (A) shows. These words were in 
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r sentences that indicate their grammatical categories: 
or verb. In total, forty-eight sound stimuli with 
al pairs in stress patterns were recorded as 

imental materials.  

ubjects in this experiment were 20 postgraduate 
ts from the University of Edinburgh with an average 
f 25, and with at minimal 10-year experience of 
ng English, and of living in English countries from 1 
ears. I also ran the experiment on a control group of 
glish-native speakers as a basis for comparison. 
 the 24 sentences and their 48 corresponding sound 
li were presented to subjects randomly. Each 
ce appeared on the screen and was followed by two 
ed stimuli with different stress patterns. The 
ts were then forced to make a choice of the more 

table sound from the two stimuli. The following 
 show the results. 

penultimate 
syllable 

%

nglish speakers 137 87.67 t(1)=5.216
hinese Learners 81 50.63 p<0.05 

Table 1. Type 1 result: (C)CV(C).CVC.CV(C)

 shows that Chinese subjects were insensitive to the 
le weight in the penultimate syllable of test words 
 native English speakers were sensitive.  

Stress on the 
Initial syllable  Second syllable 

nglish speakers 
ype 2 86 74
ype 3 29 131 
hinese learners 
ype 2 121 39 
ype 3 57 103 

Table 2. Type 2 & 3 results 

s now consider the result of a two-way ANOVA 
ed measure: L1 (2)* type (2) with correct answers as 
dent variables. The result is reported to be with 
e >0.01, which meant there was no significant 
nce in the performance of these two parts between 
o groups. Chinese learners showed similar sensitivity to 
ality in these tasks as English speakers did. In the 
ing, I try to analyze the result and its possible 
retation.  

4. Discussion 

e last section, Chinese learners are found to be 
itive to syllable weight but sensitive to extrametrical 
nces in nouns and verbs. Up to now, the prediction 
b) seems to be borne out since the results have 
 that these subjects are doing some sort of metrical 

utation. In order to get more evidence about the 
pment of the predicted stages in (10), the following 
s constructed. 



 Type 2 initial stressed vs. 
Type 3 second stressed 

(Yes)        (No)
(10c) (10a) Type 1 penult stressed (Yes)

(No) (10b) L1
Table 3: The development and predicted stages 

First, the criteria need to be set as the standard of 
successful acquisition by Chinese subjects. The threshold 
is set as the deduction of 2*SD from the mean of 20 native 
English speakers. 

 Mean SD Criterion 
Type 1 6.9 1.1 4.7 

Type 2 vs. Type 3 2.9 1.53 0 

Table 4. Criteria of successful acquisition 

From the above table, the performance of 8 subjects who 
are sensitive to syllable weight and extrametricality of 2 
grammatical categories shows the promotion of the two 
constraints and the demotion of Parse-syllable. The 
predicted pattern (10c) is attested. The fact that eleven 
persons who are sensitive to extrametricality while not 
sensitive to syllable weight indicates that the promotion of 
Nonfinality occurs before WSP; that is, the predicted stage 
(10a) is attested. There is only one person who is sensitive 
to neither of the constraints and this indicates the ranking 
is close to the native ranking. None of the subjects 
supports that the promotion of WSP happens before 
Nonfinality as the prediction (10b) states. This indicates 
the actual pattern of development is more restricted than 
predicted by the OT model. Nevertheless, even the 
development of weight-to-stress principle exhibits 
characteristics of metrical computation. It is known that 
the sonority level of the post-nucleus segment affects 
syllable weight across and within languages. The more 
successful 8 subjects exhibit that they are more sensitive 
to the heavy syllables closed by sonorant consonant but 
less sensitive to those closed by obstruents. So far, the 
results tell us the stress development of Chinese-English 
IL is guided by metrical computation. 

 Sensitive Insensitive 2(1)
V+ sonorant C 29 3 7.053 
V+ obstruents 20 12 p<0.005 

Table 5. Sensitivity to sonorant consonants and obstruents 
in Chinese speakers. 

The Chi-square test shows that their sensitivity to sonorant 
consonants is significant. It may also be regarded as 
evidence of L1 influence. Moreover, its development is 
constrained by universal Sonority Hierarchy. Hence, the 
ranking of (10c) can be revised as Nonfinality, 
WSP(Sor)>>WSP(Obs), Parse-syllable.  

5. CONCLUSIONS 

This study mainly investigates the L2 acquisition of 
English word stress by Chinese learners. There are several 
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gs made from the results of my experiment. Eight 
ts showed sensitivity to extrametricality of different 
atical categories and syllable weight. Eleven 

ts were sensitive to grammatical categories but not 
ive to syllable weight. One subject showed 
ivity to neither syllable weight nor grammatical 
ries. Nobody was sensitive to syllable weight whilst 
ing sensitive to grammatical categories. These facts 
support to the predictions made by a 

aint-reranking model, which in turn shows that 
al phonology underlies the acquisition of English 

 by Chinese learners. On the other hand, the pattern 
ted by one of the rankings is not attested in the data. 

indicates that the actual pattern of development is 
restricted than predicted by the OT model. 
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ndix (A) A list of test words  
1 The _______ is [color term]. 
pa,Benfimpus, basilka, vipilkus, munisla, tobisla 
s, trufidla 

2 The __________is [color term] 
t, kasect, fercept, togest, varect, tergest, famendar, 
dar

3 He/She is easy to __________. 
t, dresect, vercept, magest, vorect, nagest, malender, 
der
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