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中 文 摘 要 ： 本計劃主要研究台灣學生對英語重音之習得，其旨在探討第

二語言習得(英語重音習得)之過程中所產生重音變體，從

Prince 與 Smolensky (1993) 所提出優選理論之制約條件的

觀點分析其英語重音變體的現象。本計劃擬將研究對象為 30

名來自兩所台灣大學之大一學生，來進行三個測驗，為（1）

以產出(production)為主（2）以感知 (perception)為主及

（3）感知/產出兼具等英語單字重音測驗。 

本計劃另以優選理論的角度來檢視從測驗中所得到之語料

庫，擬將用其制約條件及制約排列，分析英語重音變體之現

象，並進一步說明這些重音變體的產生是由兩個重要制約條

件 - 向左旁列(Align(left)) 及母音特質(Ident-

IO(vowel)) – 所影響的。本計劃希望針對台灣學生的英語

重音變體現象所提供的研究結果，能間接作為台灣英文教師

在英語單字重音發音教學上的參考。 

 

中文關鍵詞： 單字重音，重音變體，第二語言習得，感知與產出，優選理

論，制約條件，制約排列 

英 文 摘 要 ： This paper sheds some light on the issue by 

investigating the acquisition of English word stress 

by Taiwanese EFL learners. In particular, the paper 

aims to adopt the constraint-based Optimality Theory 

(Prince and Smolensky, 1993) as a linguistic model to 

examine stress alternations occurring in L2 

acquisition. Accordingly, the researcher conducts an 

empirical study with three tasks that systematically 

investigate (1) the production only, (2) the 

perception only, and (3) the perception-production of 

English stress patterns produced by university 

students in Taiwan. Within the OT framework, the 

findings of this empirical research suggest that the 

two dominant constraints, Align (Left) and Ident-IO 

(vowel), lead Taiwanese EFL learners to produce non-

target-like stress variants. The paper further shares 

some significant results of this data-based study in 

the hope of providing some pedagogical implications 

of teaching English pronunciation in the area of 

second language acquisition. 

英文關鍵詞： word stress, variants, second language acquisition, 

perception versus production, Optimality Theory, 

constraints, constraint ranking 
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用優選理論的觀點分析英語單字重音 
L2 Stress Acquisition by Taiwanese EFL Learners:  

An optimality-theoretic analysis of English word stress 
計畫編號： NSC 99-2410-H-343-031- 

執行期限：99年 08月 01日至 100年 10月 31日 

主持人：許維真      南華大學外國語文學系 

 

 

 

1. Introduction 

 

With the boost of the Internet access and the awareness of economic globalization, English 

plays a crucial role for communication between various peoples in the world. In order to 

communicate effectively, acquiring good English pronunciation is of high importance and it 

has thus been receiving more attention in the course of second language (L2) acquisition. 

Achieving good pronunciation for L2 learners of English is attributed to articulate both 

correct segmental pronunciation and the accurate use of English prosodic features, such as 

word stress and sentence intonation. 

 

Over the past few decades, second language phonology has gradually attracted more 

attention among researchers (Archibald, 1993, 1998; Hancin-Bhatt, 2000; Field, 2005; Pater, 

1997). The general emphasis in this area mainly lies in the issue of speech segments 

(consonants and vowels) acquisition. Relatively, less interest has been paid to the domain of 

prosodic structure in English, in particular the acquisition of its stress placement. However, 

some research has shown that prosodic features are more important than segmental sounds in 

terms of intelligibility while communication takes place (Culter, Dahan, and Donselaar, 1997; 

Field, 2005). 

 

In the last decade, Optimality Theory proposed by Prince and Smolensky in 1993 has 

gradually replaced the traditional rule-based derivations. Optimality Theory (henceforth OT) 

has developed a dominant role in current various linguistic fields and even extended to 

language acquisition: It has been applied to phonology, syntax, loanword phonology, first 

language acquisition and second language phonology (Kager, 1999; Yip, 2003). 

 

This linguistic model, Optimality Theory, has advantages in explaining acquisition 

data owing to its evaluation of parallel candidates and violable constraints. Accordingly, OT 

has motivated an increasing number of empirical studies. A series of studies in the past 

decades has adopted OT to provide an explicit analysis of L2 acquisition data (Broselow, 

Chen, and Wang 1998; Hancin-Bhatt, 2000; Hsu, 2008; Kawagoe, 2003 and many others). 

This paper therefore offers an OT analysis to account for a variety of stress patterns produced 

by Taiwanese EFL learners in the course of L2 acquisition. 
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2. Purpose of the Study 

 

The present study has a different focus from previous studies (Jian, 2006; Ou, 2007), namely 

to examine how the OT framework accounts for erred stress patterns occurring in a variety of 

task formality. As described in previous section, previous research of Taiwanese EFL learners 

acquiring English word stress has mainly focused on L2 word stress perception only. 

Accordingly, the researcher conducts an empirical study with three tasks that systematically 

investigate (i) the production only, (ii) the perception only, and (iii) the perception-production 

of English word stress produced by university students in Taiwan.  

 

The two specific points are under investigation in the study are: (i) to examine the 

degree of difficulty of stress placement in task formality, and (ii) to examine how this 

constraint-based OT approach accounts for a variety of alternative forms in L2 stress 

acquisition. 

 

 

3. Literature Review 

 

Concerning the issue of acquiring English word stress by EFL learners, some studies in recent 

years have centered on this area (Archibald, 1993; Field, 2005; Jian, 2006; Kawagoe, 2003; 

Pater, 1997; Ou, 2007). First of all, L1 transfer is claimed to be an indication to stress 

placement in L2 acquisition (Archibald, 1993; Pater, 1997; Ou, 2007). Archibald (1993) 

stated that Hungarian and Polish EFL learners produced a similar stress pattern as in both of 

their L1s. The results of various accuracy percentages were claimed that the stress errors 

produced by Hungarian and Polish EFL learners resulted from the influence of their L1s and 

certain universal constraints. Similarly, both studies by Pater (1997) and Ou (2007) 

investigating French and Taiwanese EFL learners respectively further support the factor of L1 

transfer (L1 interference) in L2 stress acquisition. 

 

 Optimality Theory (Prince and Smolensky, 1993) is a linguistic model that has been very 

pervasive, especially in phonology. OT is based on the assumption that Universal Grammar 

(UG) is composed of a set of structural and faithfulness constraints which make a surface 

form mirror its underlying representation. The violable constraints are resolved by a 

language-specific ranking of constraints. OT has therefore outshone the traditional 

derivational theory and attracted a great deal of interest and attention among researchers (cf. 

e.g. Kager, 1999, 2007; McCarthy, 2002; and many others). 

 

In OT the selection of an optimal output is a function of the ranked set of constraints. 

Constraints are universal but rankings are not, and differences in the rankings of universal 

constraints result in different final outputs, thus accounting for language variation. This also 

suggests that cross-linguistic variations result from differences in constraint rankings.  

Some researchers discuss how word stress is handled within OT in the area of L2 
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acquisition and metrical structure has also been a favorite topic in some OT phonology 

literature (Kager, 1999, 2007; Kawagoe, 2003). On a basis of constraints in metrical structure, 

several basic constraints defined in OT are given in (1a-c) (Kager, 2007; Prince & Smolensky, 

1993). 

(1)  (a)  TROCHEE   

 Stress is placed on left of the foot.  

(b)  FOOT-BINARITY (FTBIN) 

 A foot has to contain two moras or two syllables.  

(c)  WEIGHT-TO-STRESS PRINCIPLE (WSP) 

 Heavy syllables must be stressed.  

(d)  NON-FINALITY (NONFIN) 

 The final syllable of a word cannot receive main stress. 

 

Furthermore, another important faithfulness constraint, IDENT[F]-IO, is introduced by 

McCarthy and Prince (1995). IDENT[F]-IO is a constraint that a corresponding output segment 

possess the same feature value [F] as its input form.  

 

To sum up, this section has provided a comprehensive overview of the research on L2 

stress acquisition and some constraints on stress in OT framework, as to make reference to 

the later discussions of the study. 

 

 

4. Methods 

  

A total of 15 subjects in their first year at a private university in Taiwan participated in this 

study. They are all English majors, with a minimum six-year period of learning English prior 

to participating in the study. In December 2010 all participants were given a questionnaire 

with several questions concerning their English language and education backgrounds. So any 

participant who had stayed in an English-speaking country over six months was excluded. 

 

This test material contains a list of 25 real English words. These words are chosen based 

on multisyllabic structures: 10 target words are disyllables with either first or final stress (five 

words under each category) while the other 15 words are English trisyllables with first, 

penultimate, or final stress (five words under each category). For instance, examples for 

disyllabic pairs and trisyllabic sets are given as in (2) and (3).  

(2) Disyllabic words 

(a) stress on the first syllable: purpose, perfect 

(b) stress on the second syllable: machine, career 

(3) Trisyllabic words 

(a) stress on the first syllable: accident, company 

(b) stress on the second syllable: opponent, deposit 

(c) stress on the final syllable: entertain, disappoint 
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This list of 25 words in the study is chosen from the College Entrance Examination Center 

(CEEC) English Reference Word List 7,000 (MOE, 1995). Of course, all target words are 

mixed up and listed randomly on a given paper, to reduce the effect of participants’ awareness 

of the real purpose of testing stress placement.  

 

A native speaker of American English was asked to record this set of 25 words twice: an 

interval of two seconds between words for participants to place a primary stress in the 

perception-only task, and another interval of five seconds between words for participants’ 

repetition in the perception-production task. The recording was made digitally on a recorder 

using a studio-standard microphone. Each participant was instructed to perform three tasks 

and their utterances were recorded by using a high-quality portable digital recorder.  

 

 In order to facilitate discussion in the following sections, the results of the three tasks are 

tabulated and shown in Appendix A based on the number of syllables, namely disyllabic 

words and trisyllabic words. More specifically, the production data of disyllabic and 

trisyllabic groups are further subcategorized by stressed syllables, e.g. , , , , 

. In addition, the two tables with percentages in (4) and (5) are taken from the descriptive 

statistics of Appendix A. The numeric results in these two tables are important because the 

overall percentages will allow further discussions in section 4.   

  

(4) Table 1: Accuracy/Inaccuracy Percentages of Task 1 (Production-only) 
 

      
Accuracy (%) 

 

65 40 61 56 49 

Inaccuracy (%) 35 60 39 44 51 

 

(5) Table 2: Accuracy/Inaccuracy Percentages of Task 2 (Perception-only) 
 

      
Accuracy (%) 51 43 59 61 24 

Inaccuracy (%) 49 57 41 39 76 

 

 

5. Results and Discussion 

 

Section 5.1 first presents the degree of difficulty of stress patterns in a variety of task tests, 

whereas section 5.2 provides an OT analysis of constraint variations in L2 stress acquisition.  

 

5.1. Degree of difficulty of stress placement in task formality  

 

As stated in section 4, Tables 1 and 2 in of (4-5) describe the results of accuracy/inaccuracy 
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percentages of the production-only task (Task 1) and the perception-only task (Task 2). The 

two tables reveal two points. First, the results indicate that disyllabic and trisyllabic words 

with final stress appear to be the most challenging stress patterns for the participants in the 

two task tests. Consider the degree of difficulty of producing stress patterns by Taiwanese 

EFL learners in Tasks 1 and 2 based on their inaccuracy percentages in Tables 3 and 4 (the 

figures are mainly taken from Table 1 and Table 2).   

(6) Table 3: Percentages of Task 1: Production-only*: 

 

Disyllabic words   (60%)  >    (35%)  

Trisyllabic words  (51%)  >   (44%)  >   (39%) 

* The figures in the parenthesis indicate inaccuracy percentages. 

(7) Table 4: Percentages of Task 2: Perception-only*: 

 

Disyllabic words   (57%)  >    (49%)  

Trisyllabic words  (76%)  >   (41%)  >   (39%) 

* The figures in the parenthesis indicate inaccuracy percentages. 

According to the rankings in Tables 3 and 4 of (6-7), the participants have the highest 

inaccuracy percentages (all above 50%) of disyllabic and trisyllabic words with final stress. 

This finding clearly suggests that the position of a stressed syllable can cause various degrees 

of difficulty in identifying a word stress. That is, disyllables and trisyllables with final 

syllable stress are more difficult for L2 learners to locate main stresses than those 

multisyllables with initial syllable stress.     

 

Second, consider the figure in Appendix A. In the perception-production task test (Task 

3), the accuracy percentages of each category in multisyllables are all remarkable: a large 

percentage over 98% for each category. In Task 1 and Task 2 by contrast, their overall 

accuracy percentages are much lower, ranging from 65% to 24%. According to the results of 

Tasks 2 and 3 in Appendix A, it shows that participants have great difficulty in identifying 

correct main stresses in written forms. This finding indicates that these EFL learners have 

certain degree of difficulty distinguishing contrasts between strong/weak syllables within a 

word. 

 

5.2. An analysis of constraint variations in L2 stress acquisition  

 

English markedly differs from Chinese in prosodic structure due to the fact that English is 

referred to as a stress language whereas Chinese as a tone language. With the significant 

difference in prosody between the two languages, those Taiwanese EFL learners produce 

some stress deviants occurring in the learning process. Accordingly, this section presents a 

discussion of constraint variation on stress patterns in the course of L2 acquisition. The 
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discussion will be limited to the most typical stress deviants (i.e. stress deviants with high 

percentage of inaccuracy marked in Appendix A) attested during acquiring English word 

stress.  

  

 We shall in the first place explore how the OT model develops a constraint ranking in 

terms of English word stress. In English, as stated in section 3, syllable weight in a foot-form 

plays a key role in determining stress placement and thus the stress pattern of strong-weak 

syllable is observed in English prosody. On the basis of some constraints on foot formation 

given in section 3, Tableau 1 in (8) is provided to illustrate a basic ranking order for English 

stress patterns.  

(8) Tableau 1: WSP, IDENT-IO (Vowel) >> TROCHEE, FTBIN >> NONFIN (L1 grammar of 

English) 

 Input:  

antique /ænˈti:k/ 

WSP IDENT-IO (Vowel) TROCHEE FTBIN NONFIN 

 a. (ˈæ nti:k) *!    * 

 b. (ænˈti:k)   *   

 Input:  

entertain /ˌɛn tərˈteɪn/ 

WSP IDENT-IO (Vowel) TROCHEE FTBIN NONFIN 

 c. (ˈɛn tər)(teɪn) *!     

 d. (ɛnˈ tər)(teɪn) *!  *   

 e. (ˈɛn tər)(tɛn)  *!   * 

 f. (ɛn tər)(ˈteɪn)   *  * 

 

In the Tableau 1 the two constraints, WSP and IDENT-IO (Vowel), are ranked higher than 

TROCHEE, FTBIN and NONFIN. This shows that stress placement in English is sensitive to a 

syllable weight, i.e. heavy syllables receive stress. The dominance of the WSP constraint 

eliminates candidates (8a) and (8c-e) due to those candidates failing to attract stress in heavy 

syllables. 

 

Next, let us consider another constraint ranking in the course of acquiring English word 

stress. With stress deviants occurred in L2 acquisition, there seems to be some variations in 

constraints in a learning process. According to the numeric results in Appendix A, there are 

some high inaccuracy percentages of certain disyllabic/trisyllabic words due to misplacing 

primary stress to other syllables. Thus, a crucial constraint is introduced to account for such 

phenomena of misplaced stress patterns in multisyllabic words: the constraint ALIGN (Left) in 

(9).  

 (9)  ALIGN (Left) 

   Align the left edge of a prosodic word with the main stress to a foot.  

    

Now consider how the constraint ALIGN (Left) interacts with other constraints in Tableaux 

2 and 3. The difference between the two tableaux lies in the feature value of a vowel: The 

change of a vowel in a syllable does not attract a main stress in Tableau 2 of (10) and the 



 9 

change of a vowel in a syllable attracts a main stress in Tableau 3 of (11). 

In the following tableaux the constraint ALIGN (Left) compels main stresses on initial 

syllables such as /ˈæ ntik/ and /ˈɛn tərtɛn/ although the four optimal candidates (10a), (10c), 

(11a), and (11d) violate the two constraints, WSP and IDENT-IO (vowel), which have been 

demoted in L2 acquisition. 

 

(10) Tableau 2: ALIGN (Left) >> FTBIN, WSP, IDENT-IO (vowel) (L2 interlanguage grammar) 

 

 Input:  

antique /ænˈti:k/ 

ALIGN (Left) FTBIN WSP IDENT-IO (vowel) 

 a. (ˈæ ntik)   * * 

 b. (ænˈtik) *!  * * 

 Input:  

entertain /ˌɛn tərˈteɪn/ 

ALIGN (Left) FTBIN WSP IDENT-IO (vowel) 

 c. (ˈɛn tər)(tɛn)    * 

 d. (ɛnˈ tər)(tən) *!   * 

 e. (ɛn tər)(ˈteɪn) *!  *  

 

(11) Tableau 3: ALIGN (Left) >> FTBIN, WSP, IDENT-IO (vowel) (L2 interlanguage grammar) 

 

 Input: occur /əˈkɜr/ ALIGN (Left) WSP FTBIN IDENT-IO (Vowel) 

 
a. (ˈk)  *  ** 

 
b. (ˈkɜr) 

*!   * 

 c. (əˈkɜr) *!    

 Input:  

opponent /əˈponənt/ 

ALIGN (Left) WSP FTBIN IDENT-IO (Vowel) 

 
d. (ˈp) (nənt) 

 *  ** 

 
e. (ˈpə) ( nənt) 

*! *  ** 

 f. (ə)(ˈpo nənt) *!  *  

 

In addition, both Tableaux 2 and 3 also illustrates the suppression of IDENT-IO (Vowel), 

showing that the L2 ranking is supplanting the L1 ranking in English in the interlanguage 

grammar 

.  

From both Tableaux 2 and 3 in (10-11), it clearly shows that the dominance of ALIGN 

(Left) indicates that IDENT-IO (Vowel) is demoted at the stage of L2 acquisition when a main 

stress is shifted to an initial syllable from other syllable. Accordingly, constraint variation 
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occurs, as a result of constraint re-ranking in the process of acquiring word stress. The 

outranking of ALIGN (Left) over WSP and IDENT-IO (Vowel) suggests that constraint variation 

on production of stress pattern exists at the intermediate stages of L2 acquisition with respect 

to stress deviants.  
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7. Research/Study Self-Assessment 

 

(1) This project successfully investigates how this theoretical OT model interprets a set of L2 

stress deviants produced by Taiwanese EFL learners. The results of these three tasks have 

shown that (i) there is a clear connection between stress placement and task formality, and (ii) 

certain stress deviants occurring in L2 acquisition are mainly attributed to the preference of 

shifting a main stress to an initial syllable.  

 

The first finding suggests that Taiwanese EFL learners have high inaccuracy percentages 

of stress placement for multisyllabic words in the production-only and perception-only tasks. 

In particular, the main stress in a final syllable of multisyllabic words appears to be the most 

challenging for Taiwanese EFL learners in the study. The second finding demonstrates that a 

model of constraint-ranking in OT can account for stress acquisition data by L2 English 

learners. The dominance of ALIGN (Left) compels the main stress to fall on an initial syllable in 

the case of Taiwanese EFL learners. In addition, the demotion of IDENT-IO (Vowel) shows that 

a change of vowel quality is inactive in L2 stress acquisition. 

 

(2) The project is of particular importance to the area of L2 acquisition because it provides 

some important findings within OT framework, to enhance more understanding in the area of 

L2 prosodic acquisition by Taiwanese EFL learners. In addition, the study aims to offer some 

insightful generalizations to the acquisition of English stress patterns, especially the EFL 

learners whose L1 is a tone language. As a language instructor, there is an urge to address the 

importance of acquiring accurate English word stress in pedagogical teaching since word 

stress does impede intelligibility.  
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Appendix A. Percentages of a Variety of Task Tests 

 

  Task 1       Task 3       Task 2       

  Accuracy % Inaccuracy % Accuracy % Inaccuracy % Accuracy % Inaccuracy % 

1. vacant 14 93  1 7  15 100 0 0 9 60 6 40 

2. perfect 9 60  6 40  15 100 0 0 6 40 9 60 

3. purpose 5 33  10 67  15 100 0 0 8 53  7 47  

4.private 9 60  6 40  15 100 0 0 9 60 6 40  

5. frustrate 12 80  3 20  15 100 0 0 6 40 9 60  

AVG % of  49 65 26 35 75 100 0 0 38 51 37 49 

6. occur 4 27  11 73  15 100 0 0 8 53  7 47  

7. machine 13 87  2 13  15 100 0 0 5 33  10 67  

8. ignore 6 40  9 60  15 100 0 0 5 33  10 67  

9. antique 3 20  12 80  14 93 1 7 10 67  5 33  

10. career 4 27  11 73  15 100 0 0 4 27  11 73  

AVG % of  30 40 45 60 74 98.6 1.4 1 32 43 43 57 

11. company 13 87  2 13  15 100 0 0 11 73  4 27  

12. permanent 5 33  10 67  15 100 0 0 8 53  7 47  

13. accident 12 80  3 20  15 100 0 0 10 67  5 33  

14. separate 8 53  7 47  15 100 0 0 8 53  7 47  

15. accurate 8 53  7 47  15 100 0 0 7 47  8 53  

AVG% of  46 61 29 39 75 100 0 0 44 59 31 41 

16. direction 13 87  2 13  15 100 0 0 8 53  7 47  

17. opponent 2 13  13 87  15 100 0 0 10 67  5 33  

18. subjective 9 60  6 40  15 100 0 0 13 87  2 13  

19. deposit 5 33  10 67  15 100 0 0 8 53  7 47  

20. ambition 13 87  2 13  15 100 0 0 7 47  8 53  

AVG% of  42 56 33 44 75 100 0 0 46 61 29 39 

21. interfere 9 60  6 40  15 100 0 0 3 20  12 80  

22. personnel 7 47  8 53  15 100 0 0 4 27  11 73  

23. entertain 7 47  8 53  15 100 0 0 7 47  8 53  

24. volunteer 11 73  4 27  15 100 0 0 2 13  13 87  

25. recommend 3 20  12 80  14 93 1 7 2 13  13 87  

AVG% of  37 49 38 51 74 98.6 1.4 1 18 24 57 76 
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L2 Stress Acquisition: 

An optimality-theoretic analysis of English word stress  

 

 

Abstract 

 

 

This paper sheds some light on the issue by investigating the acquisition of English word stress by 

Taiwanese EFL learners. In particular, the paper aims to adopt the constraint-based Optimality Theory 

(Prince and Smolensky, 1993) as a linguistic model to examine stress alternations occurring in L2 

acquisition. Accordingly, the researcher conducts an empirical study with three tasks that systematically 

investigate (1) the production only, (2) the perception only, and (3) the perception-production of English 

word stress produced by university students in Taiwan.  

With respect to phonological structure, Chinese and English are greatly different in their prosodic 

structures, with Chinese as a tone language and English as a stress language. On the basis of the disparity 

in prosodic systems between the two languages, Taiwanese EFL learners have great pronunciation 

problems due to misplacement of English word stress. For example, the target word ‘oCCUR’ is 

pronounced to the variant *’Occur’. Such a shifting primary stress to an incorrect syllable in an English 

word can cause great difficulty in word recognition, which impedes intelligibility. Accordingly, the study 

of L2 stress acquisition is of high importance in the field of second language acquisition.  

Within the OT framework, the findings of this empirical research suggest that the two dominant 

constraints, Alight (Left) and IDENT [vowel]-IO, lead Taiwanese EFL learners to produce non-target-like 

stress variants. The paper further shares some significant results of this data-based study in the hope of 

providing some pedagogical implications of teaching English pronunciation in the area of second 

language acquisition.  

 

 

Key words: word stress, second language acquisition, Optimality Theory 
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