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1.1 Introduction 
 
1.1.1 Bilingualism/Multilingualism in Indonesia  
 
Indonesia is a nation with a great deal of linguistic diversity. Simons and 
Fennig (2017) report that Indonesia is home to more than 700 
languages spoken by around 255 million people. Most of the local 
languages in Indonesia belong to the Austronesian language family and 
are thus related to the indigenous languages of Taiwan, the Philippines, 
Malaysia, and the Pacific islands. In eastern Indonesia, many of the local 
languages belong to non-Austronesian language families.  

The history of Bahasa Indonesia, Indonesian, started when young 
Indonesian nationalists declared the Youth Pledge in October 28,1928. 
On this day, the Indonesian youth congress proclaimed three ideals: one 
motherland, one nation and one language. In this declaration, they 
announced Bahasa Indonesia as the language of national unity (Ebing, 
1997). Right after the time of independence, precisely in August 18, 
1945 Indonesia decided to oficially use the Indonesian language, Bahasa 
Indonesia, as its sole national language and principal lingua franca 
(Prentice, 1978; Steinhauer, 1980; Adelaar et al., 1996; Collins, 1998; 
Sneddon, 2003; Paauw, 2009). The consensus was incorporated into the 
1945 Constitution of the Republic Indonesia. As an official language, 
Indonesian is used as the main means of communication in education, 
media, and government.  

The Indonesian government’s concern from the 1950s to the 
1980s with diffusing the Indonesian language has led to an increase in 
multilingualism and the development of diglossia in Indonesia 
(Nababan, 1985; Sneddon, 2003; Cohn & Ravindranath, 2014). 
Indonesians whose first language (L1) is a local language, are also able 
to speak Indonesian (Nababan, 1985). The major influences on the 
Indonesian language are mainly from Javanese, followed by Sundanese 
and the colloquial variety of Indonesian spoken in Jakarta (Rubin, 1977). 
The influence of Javanese, Sundanese, and Jakartan Indonesian on 
standard Indonesian is visible in the lexicon as well as at the level of 
syntax, morphology, and phonology (Poedjosoedarmo, 1982).   
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1.1.2 Status of Indonesia in a Worldwide Ranking of English       
 Proficiency 
 
English has become part of the Indonesian education system since 
Indonesia’s independence in 1945 (Dardjowidjojo, 2000; Sahiruddin, 
2013). English is now taught for eight or nine years from Grade 4 or 5 of 
primary school through high school (Renandya, 2000). Previous studies 
on English teaching and learning found a lack of motivation and positive 
learning attitudes among students as they had not realized the 
importance of learning English (Sadtono, 1976; Dardjowijojo, 1996; 
Panggabean, 2007; Marcellino, 2008; Mattarima and Hamdan, 2011).  

A low level of English proficiency, and a lack of teaching 
preparation are common major problems in English language teaching 
in Indonesia (Dardjowidjojo, 1997, 2000; Nur, 2004; Marcellino, 2005). 
The English proficiency of teachers has not reached a mature level of 
language use, even at the university level (Dardjowidjojo, 2003). As a 
consequence, teachers and students communicate either in Bahasa 
Indonesia or in their local languages. In the end, they often have not 
acquired a sufficient English proficiency level after finishing the school 
program. Table 1.1 compares the level of English proficiency in 
Indonesia with that found in other countries. 

Table 1.1 is based on the report of the Test and Score Data 
Summary for TOEFL iBT® Tests January 2017 – December 2017 Test 
Data. This report by the Educational Testing Services (ETS) summarizes 
the performance of TOEFL iBT® test takers. The test is designed to 
measure the level of English proficiency among adults across the world 
where English is typically a non-native language. The English test 
measured reading, listening, speaking and writing skills. The test and 
score data summary was calculated from test takers of 169 countries. 
The ranks were based on the total scale score classified by geographic 
region and native country, which ranged between 101 (#1, Ireland) and 
59 (#169, Lao People’ Democratic Republic). Table 1.1 shows that the 
level of English competence in Indonesia (85, #68) is below that of other 
Southeast Asian countries such as the Philippines (89, #42), and 
Malaysia (91, #31).  
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Table 1.1 Test and Score Data Summary for TOEFL iBT® Tests (ETS, 
2017) 

Rank Country Score  Rank Country Score  Rank Country Score  
1 Ireland 101 58 Serbia 87 115 Uzbekistan 79 
2 Austria 100 59 Aruba 86 116 Sudan 79 
3 Netherlands 100 60 Jamaica 86 117 Nigeria 78 
4 Belgium 99 61 Mexico 86 118 Thailand 78 
5 Switzerland 99 62 Paraguay 86 119 Turkmenistan 78 
6 Sou.Africa 98 63 Belarus 86 120 Armenia 78 
7 Denmark 98 64 Cyprus 86 121 Turkey 78 
8 Germany 98 65 Bahrain 86 122 Algeria 78 
9 Singapore 97 66 Egypt 86 123 Libyan Arab Jam. 78 

10 Trin.Tobago 96 67 Honduras 85 124 French Polynesia 78 
11 Luxembourg 96 68 Indonesia 85 125 Uganda 77 
12 UK 96 69 Sri Lanka 85 126 Guadeloupe 77 
13 Mauritius 95 70 Georgia 85 127 Martinique 77 
14 Canada 95 71 Moldova 85 128 Kyrgyzstan 77 
15 Estonia 95 72 Monaco 85 129 Mongolia 77 
16 Finland 95 73 Namibia 84 130 Palestine Ter. 77 
17 NZ 95 74 El Salvador 84 131 Chad 76 
18 Bahamas 94 75 Peru 84 132 Eritrea 76 
19 India 94 76 Suriname 84 133 Sierra Leone 76 
20 Iceland 94 77 Kazakhstan 84 134 Macao 76 
21 Portugal 94 78 Ukraine 84 135 Kuwait 76 
22 Costa Rica 93 79 Iran 84 136 Ethiopia 75 
23 Greece 93 80 UAE 84 137 Reunion 75 
24 Hungary 93 81 Zambia 83 138 Somalia 75 
25 Norway 93 82 Bolivia 83 139 Rwanda 73 
26 Slovenia 93 83 Ecuador 83 140 Yemen 73 
27 Sweden 93 84 Panama 83 141 Mozambique 72 
28 Pakistan 92 85 Puerto Rico 83 142 Tanzania 72 
29 Australia 92 86 Venezuela 83 143 Cambodia 72 
30 Uruguay 91 87 Azerbaijan 83 144 Iraq 72 
31 Malaysia 91 88 Korea, Dem. 83 145 Afghanistan 71 
32 Bulgaria 91 89 Korea,  Rep. 83 146 Japan 71 
33 Italy 91 90 Montenegro 83 147 Benin 70 
34 Romania 91 91 Kenya 82 148 Cameroon 70 
35 Israel 91 92 Swaziland 82 149 Gambia 70 
36 Argentina 90 93 Tunisia 82 150 Niger 70 
37 Croatia 90 94 Colombia 82 151 Gabon 69 
38 Lithuania 90 95 Dom. Rep. 82 152 Saudi Arabia 69 
39 Poland 90 96 Guatemala 82 153 Cape Verde 68 
40 Slovakia 90 97 Taiwan 82 154 Burundi 67 
41 US 89 98 Viet Nam 82 155 Liberia 67 
42 Philippines 89 99 Kosovo 82 156 SSD 67 
43 Czech Rep. 89 100 Oman 82 157 Togo 66 
44 Spain 89 101 Qatar 82 158 Tajikistan 66 
45 Lebanon 89 102 Ghana 81 159 Angola 65 
46 Botswana 88 103 Madagascar 81 160 Mauritania 65 
47 Zimbabwe 88 104 Chile 81 161 Burkina Faso 64 
48 Nicaragua 88 105 Nepal 81 162 Senegal 64 
49 Hong Kong 88 106 Albania 81 163 Cote D'Ivoire 63 
50 Andorra 88 107 Morocco 81 164 Mali 63 
51 Bosnia Her. 88 108 Syrian Arab  81 165 Haiti 63 
52 France 88 109 Cuba 80 166 Guinea 61 
53 Latvia 88 110 Myanmar 80 167 Congo 60 
54 Brazil 87 111 Jordan 80 168 Djibouti 60 
55 Bangladesh 87 112 Malawi 79 169 Lao Pep of Dem.  59 
56 Macedonia 87 113 Neth.Ant. 79 

   57 Russian F. 87 114 China 79 
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It should be pointed out that the TOEFL iBT® scores are based on 
four tests, all of which target receptive English language skills only. The 
tests measure the participant’s reading comprehension and listening 
comprehension through multiple choice questions. Low level listening 
skills such as phoneme identification are not tested nor are any 
productive language skills, such as speaking and writing. The TOEFL 
iBT® scores show that generally English learners whose L1 is a 
Germanic language have the best scores, followed by learners whose L1 
belongs to one of the other Indo-Eurpean language families (i.e. 
Romance, Slavic, Finno-Ugric). The relatively high ranks for Singapore 
(#9), India (#19), Malaysia (#31), Phillippines (#42), and Hong Kong 
(#49) would seem to be related to the colonial past of these countries 
(e.g. India, Singapore, Malaysia, Hong Kong), or to more recently 
developed strong economic and political ties with the United States of 
America (e.g. Phillippines). Indonesia is in the upper half of the 
distribution, and its scores are better than those of many other South-
East Asian countries, such as Sri Lanka (85, # 69), Thailand (78, #118), 
Myanmar (80, #110) and Cambodia (72, #143). We may conclude from 
this – highly provisional – survey that Indonesian speakers of English 
are in the middle of the range and hence that there is room for 
improvement.  

 
1.1.3  History and Results of English Curriculum and Training 

in Indonesia  
 
As part of the effort to introduce more English to the Indonesian 
education system, the Ministry of Education prepares curriculum 
guidelines containing basic outlines of English taught in Indonesian 
schools. The curriculum guidelines from 1945 to the present have 
undergone several innovations and changes. To improve the 
achievement level of learners and as the research on Second Language 
changed, changes in Indonesia’s English language curriculum have 
occurred in at least six different periods with distinct areas of focus, as 
follows: 

1. The 1945 period: Grammar translation-based curriculum 
2. The 1958 period: Audiolingual-based curriculum 
3. The 1975 period: Revised audiolingual-based curriculum 
4. The 1984 period: Structure-based communicative curriculum 
5. The 1994 period: Meaning-based communicative curriculum 
6. The 2004 period: Competency-based curriculum 
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Indonesia’s first English curriculum was introduced as a grammar 
translation-based curriculum. The curriculum in 1945, which focused on 
teaching English grammar, was implemented after the Dutch teachers of 
English left the country following Indonesian independence 
(Dardjowidjojo, 2000). Use of the grammar translation method was 
suitable for large classes since it was low-cost and only focused on the 
reading competence. The grammatical mastery was seen as just an 
instrument to help understand sentence structures and the translation 
component served as a test of grammatical mastery of English 
(Sahirudin, 2013).  

In 1958, the government of Indonesia introduced its second 
English language curriculum, called the audiolingual-based curriculum. 
This curriculum was made based on the involvement the Ford 
Foundation of the United States, resulting in the creation of the Standard 
Training Course (STC) in Jakarta and Bukittinggi. The program was 
aimed at increasing the quality of teacher training. In selecting only fifty 
participants to join the program every year. All the teachers provided 
were native speakers, mostly American (Dardjowidjojo, 2000).  

In 1975, the Indonesian government introduced a revised 
audiolingual-based curriculum. This curriculum was expected to 
provide systematic teaching guidelines including teaching approaches, 
objectives, materials, and assessments (Tjokrosujoso & Fachrurrazy, 
1997). The curriculum, however, was not effective in raising the level of 
English competence due to the large class sizes and the absence of 
language laboratories (Wiramaya, 1991).  

In 1984, a structure-based curriculum was introduced to develop 
communicative skills for Indonesian English language learners. The 
curriculum mainly focused on developing language skills and enriching 
vocabulary. The curriculum, however, was reported to be unsuccessful 
due to interference from the previous curriculum (Priyono, 2004). It 
was also inconsistent (Tjokrosujoso & Fachrurrozy, 1997), in that while 
the program itself was grammar-oriented, the implementation of the 
program focused on reading comprehension, the teaching approach 
aimed to be communicative, and the system of evaluation was again 
based on grammar skills.  

In 1994, the curriculum for English was revised into a meaning-
based communicative approach. This approach focused on reading, 
listening, speaking, and writing, and contained functional, situational, 
skills-based, and structure-oriented materials (Jazadi, 2000). In this 
curriculum, the teaching priority was still focused on reading (Priyono, 
2004) and the tests in this curriculum emphasized reading 
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comprehension in multiple-choice questions. The communicative 
competence aspect was not fully measured (Sahirudin, 2013). The 
implementation of this curriculum showed disappointing results as 
Indonesian learners of English still appeared to be unable to 
comprehend, communicate, and write in English.  

In response to the need for improving English instruction 
effectively, the 2004 competency-based curriculum was introduced. The 
concept of communicative competence pervades this curriculum. 
Listening, speaking, reading, and writing activities were integrated with 
language functions, language forms, and grammar. Yet, the 
implementation of this curriculum did not prove successful. Reasons 
included the lack of procedures for assessing English competence, the 
lack of teachers, resources, and facilities for supporting the 
implementation of a communicative approach to learning, and cultural 
barriers which prevent students from being interactive in the classroom 
(Masduqi, 2006). 

The Indonesian government insisted on following the trends of 
implementing bilingual education by creating the English Medium of 
Instruction (EMI) program. In 2006, Indonesia launched the EMI as part 
of the National Education Law 20/3, 2003 by Directorate General for 
Primary and Secondary Education Management (DGPSEM). The EMI 
program is mainly being conducted in the international standard 
schools (SBI). National exam results indicated that students in the EMI 
program performed better in English rather than students in non-EMI 
programs (Sultan, Borland, & Eckersley, 2012).  

The establishment of English in Indonesian universities and 
schools was partly due to the program initiated by America through the 
Ford Foundation (Candraningrum, 2008). In the 1958’s the Ford 
Foundation was invited by the Indonesian government to improve the 
English teaching in Indonesia. All the teachers provided were Native 
American speakers. The Ford Foundation introduced the audio-lingual 
method, which was at the end successful to be implemented as many 
qualified teachers were produced. 

In the 1960, FKIP Universitas Airlangga Malang set a project called 
the English Language Teacher Training Project (ELTTP). Again, the Ford 
Foundation supported the project by sending American professors to 
teach in the universities. Moreover, the Ford Foundation also provided 
them with financial and technical assistance. At the same time, through 
this program, some English language teachers in Indonesia were sent to 
US to get their master and doctoral degree (Sadtono, 1997).  
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The first seed disseminated through in-service training for English 
teachers and material developments were imported within the 
paradigm of the American English (Candraningrum, 2008). The Ford 
Foundation assisted the development of syllabi, instructional materials 
and manuals for secondary schools (Thomas, 1968). Also in the Suharto 
era, English teaching in Indonesia continued to be strongly supported by 
the US government scheme through the Ford Foundation 
(Candraningrum, 2008).  The study chose American English as the 
control groups because American English is the first pronunciation 
norm in Indonesia after the initiation of Ford Foundation program and 
is mostly taught at Indonesian schools. 

 

1.1.4 General Purpose of the Study 

 
The goal of the present study is to make a contribution to the teaching of 
English as a foreign language in the context of the Indonesian school 
system. As was shown in the previous section, the level of attainment of 
foreign-lamguage skills by Indonesian learners of English is in the 
middle of the global range, in spite of massive efforts made by the 
Indonesian and American governments to raise the level of English 
language skills in Indonesia. It would clearly be overly ambitious to 
attempt to address the teaching of all four skills (i.e. speaking, listening, 
reading, and writing) in one dissertation project. We therefore chose to 
address learning problems which specifically relate to the oral skills, i.e. 
speaking and listening. This choice follows from the theoretical insight 
that spoken language is the primary form of language use, whereas 
written language is considered a secondary form of language use, which 
is parasitic on spoken language. We also argue that speaking and 
listening are more demanding language skills in that they have to be 
performed in real time, in immediate exchanges of information between 
interactants, which exclude the use of language resources such as 
dictionaries, grammars, reference books and automatic translation 
software. Moreover, we endorse the view that within the area of spoken 
language communication the adequate use of pronunciation takes 
precedence over the correct use of syntax and (inflectional) 
morphology. Communication in spoken language is only possible of the 
listener recognizes (a sufficient number) of words per sentence. When 
no words are recognized, the question whether words are correctly 
inflected and/or in the correct syntactic order becomes irrelevant (e.g. 
Van Heuven, 1986, 2008; Hilton et al., 2013).  
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Spoken word recognition in English, as a prerequisite for 
understanding sentences, is largely determined by the quality of the 
vowels and the consonants. Moreover, when the segmental quality is 
poor or deviant, as is typically the case in foreign-accented English, the 
correct placement of the word stress (in polysyllabic words) is of the 
essence (Cutler, 2005; Van Heuven, 2008; Cutler & McQueen, 2014). 
Consonants, at least in the case of English and other Germanic 
languages, contribute more to the recognition of spoken words than 
vowels (Van Ooijen, 1994, 1996). In the context of foreign-language 
learning, differences between the sound structures of the learner’s 
native language (L1) and those of the target language (L2) are often a 
source of difficulty. Typically, the sounds and sound structures 
(including melodies) of the target language are perceived in terms of the 
categories and sequential patterns of the learner’s native language. To 
the extent that the structures of the L1 do not match those of the L2, 
sounds that belong to two different categories in the L2 may be 
perceived as tokens of just one category in the L1 (see section 1.3 
below). A prominent source of difficulty is in the difference in the 
syllable structures of L1 and L2. English allows quite complex syllables 
with up to three consonants in the onset (i.e. preceding the vowel, as in 
the word street) and as many as four consonants in the coda (i.e. 
following the vowel, as in thousandths ending in /ndθs/). Many 
languages spoken in Indonesia do not allow such complex consonant 
clusters, so that these clusters in English present a challenge for 
speakers of those languages. This challenge is typically met by 
inadequate strategies on the part of the Indonesian learner of English, 
by simply omitting certain consonants, or inserting vowels between the 
consonants in a cluster (vowel epenthesis). Such inadequate strategies 
are highly detrimental to the intelligibility of the L2 speaker of English 
(e.g. Tajima et al, 1997). 

In the present study, we concentrated on the perception and 
production of the vowels by Sundanese and Javanese learners of English 
as a foreign language. This choice was made for three reasons. First, the 
measurement of vowel duration and quality is relatively easy and 
involves only a small and uniform set of acoustic parameters (e.g. Dowd, 
Smith, & Wolfe, 1997). To simplify the analytic problem even further it 
was also decided to limit the present study to the monophthongs of 
English. During the production of a monophthong, the speaker needs to 
approximate just a single articulatory target, so that the spectral 
analysis can be limited to one single short time segment at or near the 
temporal midpoint of the vowel token.  
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Second, the analysis of diphthongs and consonants (and even 
more of consonants in sequence) would necessarily involve the tracing 
of dynamically changing acoustic parameter values. For instance, 
diphthongs involve a dynamic change from one articulatory target (near 
the beginning of the sound) to a second target (near the end of the 
sound). Moreover, the articulatory change between the two targets need 
not be linear, so that the proper description of diphthongs may, in fact, 
involve three or more sets of measurements and tracing their 
development over time. Consonants, by definition, are produced by a 
closing-and-opening gesture of the oral tract, with complex acoustic 
effects in which the degree of closure may or may not cause turbulence 
(i.e. acoustic noise) and in which the place of articulation is coded in 
quickly changing resonances with different frequency trajectories 
and/or different spectral composition of the noise bursts – which cannot 
be captured by measuring resonance frequencies. 

Finally, consonants may or may not be produced with vocal fold 
vibration, which adds yet another set of acoustic parameters that has to 
be taken into account. Although the incorrect or deviant articulation of 
consonants will have a more negative effect on the intelligibility of a 
non-native speaker of English (see above), the effects of incorrect vowel 
pronunciation, in the case of Javanese and Sundanese learners of 
English, were expected to be large enough to substantially compromise 
the non-native speaker’s intelligibility. Previous studies have shown that 
vowel quality is an important determinant of speech intelligibility 
(Flege, 1995) and the native vowel systems in the present research 
differ as much from that of English as the interfering vowel systems 
used by Flege (Italian, Spanish).  

If indeed the results of the present study would indicate that 
certain target vowels are systematically mispronounced by Indonesian 
learners of English, they may be used to set up training programs in 
which the learner is explicitly instructed how to approximate the 
English vowels. Since articulation of monophthongal vowels can be 
easily visualized in a two-dimensional map (vowel space), it is 
technically quite feasible to use the measurements of vowel duration 
and resonance frequencies for visual feedback purposes as an aid to 
facilitate and improve the learning process  (e.g. Povel & Wansink, 1986; 
Epps, Smith, & Wolfe, 1997), whereas visual feedback on the production 
of dynamically changing sounds such as diphthongs and consonants 
would be much more difficult to realize (or understand by the learner). 
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1.1.5 Research Questions  
 
The overall research question of this thesis is:  
How do Javanese and Sundanese learners of English acquire English 
vowels?  
The sub-questions are: 

1. Which English vowels are difficult to perceive and produce for 
Javanese and Sundanese speakers? 

2. What are the causes of L2 speech learning difficulties for 
Javanese and Sundanese speakers? 

a. Do the differences in vowel inventory cause English 
acquisition problems? 

b. Does the absence of the vowel length feature cause 
English acquisition problems? 

To answer the research questions, the thesis starts by describing the 
vowel systems of the Javanese and Sundanese and conducts an acoustic 
analysis of the languages. Second, the thesis tries to investigate how 
Javanese and Sundanese speakers perceive English vowels. Regarding 
L2 perception, the thesis tests the Speech Learning Model (SLM) (Flege, 
1995, 2002) and the Second Language Linguistic Perception (L2LP) 
model (Escudero, 2005). Furthermore, the thesis tests the Feature 
Hypothesis (McAllister et al., 2002) and the Desensitization Hypothesis 
(Bohn, 1995) for vowel length acquisition. 

1.1.6 Research Objectives 

The current study aims to examine to what extent the properties of the 
vowel system in the first language interfere with the second language 
acquisition of American English for American English L2 learners who 
exhibit a smaller L1 vowel inventory than that of English, and to what 
extent they might have problems in producing L2 vowels and, therefore, 
are predicted to have difficulties with perceiving and producing English 
sounds (e.g. vowels). Previous studies have reported cross-linguistic 
comparisons between English as a second language and western 
European languages as a mother tongue (e.g. Spanish, German, Dutch, 
Swedish, Danish, and Italian). However, very little research has been 
done to reveal the problems Javanese and Sundanese learners have in 
acquiring English vowels. Overall, the goal of the current thesis is to 
examine the abilities and weaknesses in English sound perception and 
production of Javanese and Sundanese speakers. 

The objectives of the present thesis are as follows: 
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1. To investigate the L2 learners’ difficulties in English L2 sounds 
learning.  

2. To identify the linguistic causes in the L2 sounds learning 
problems among Javanese and Sundanese speakers. 

 

1.1.7 Significance of the Present Study  
 
Recent studies have shown that Indonesian English language learners 
incorrectly pronounce English sounds. Riadi (2013) found that most of 
the students have problems in pronouncing tense and lax of English 
vowels. To be specific, the students are confused in distinguishing 
English vowels [ɪ], [iː], [ʌ], [ɑː], [ʊ] and [uː]. This confusion is caused by 
the students being unfamiliar with the vowels or they did not practice 
pronouncing short and long English vowels.  

Because non-native English teachers lack confidence in their own 
speaking and pronunciation (Mathew, 1997) there is considerable room 
for improvement in L2 production among Indonesian learners. To 
overcome this, comprehensive, direct and systematic investigation of 
the areas of difficulties in English pronunciation should be undertaken 
to inform pronunciation teaching. Therefore, the pronunciation 
problems identified in the present thesis could serve as a basis to 
improve English vowel pronunciation among Javanese and Sundanese 
L2 learners. Thus, the current thesis would improve L2 teaching in 
Indonesia. 

 

1.2 Javanese, Sundanese, and English Vowels  
 
Javanese, a spoken Austronesian language investigated in the current 
study, is a language which has a small inventory of vowel sounds. In the 
traditional analysis of its vowel inventory, Horne (1961) and Uhlenbeck 
(1963) report that Javanese has six vowel phonemes /a, ə, i, u, e, o/ (see 
Figure 1.1). Wedhawati et al. (2006) and Gordon (2006) state that 
Javanese has four allophonic pairs /ɪ-i/, /ɛ-e/, /a/, /ə/, /ʊ-u/, /ɔ-o/, 
with the members of each pair in complementary distribution: the low 
allophones only occur in closed syllables and high counterparts in open 
syllables.   
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Figure 1.1 Javanese vowels as described by Wedhawati et al. (2006). 

 
Sundanese also has a small vowel inventory, which consists of the seven 
vowels /i/, /a/, /ə/, /ɨ/, /e/, /u/, and /o/ (Crothers, 1978; Sudaryat, 
2007) (see Figure 1.2). These seven vowels are classified as the high 
front /i/, high central /ɨ/, high back /u/, mid front /e-ε/, mid central 
/ə/, mid back /o-ɔ/, and central low /a/. Allophonic pairs are claimed 
here to exist for non-central mid vowels only, with the same 
complementary distributions as in Javanese.  
 

 
Figure 1.2 Sundanese vowels as described by Crothers (1978) and Sudaryat 

(2007). 

The L2 investigated in this study is English, which has a complex vowel 
system. There are three articulatory dimensions that together 
distinguish the American English (AE) monophthongs from one another. 
The first dimension is the constriction place, along which three degrees 
are distinguished, as in the Indonesian languages: front /iː, ɪ, ɛ, æ/, 
central /ʌ, ɝ/, and back /ɑː, ɔː, ʊ, uː/ (Ladefoged, 2001, 2006) (see 
Figure 1.3). The second dimension is vowel height, again with three 
degrees: high, mid and low, as is also applicable to the Indonesian 
languages. Here /iː, ɪ, ʊ, uː/ are considered high vowels, /ɛ, ɝ, ʌ, ɔː/ mid 
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vowels and /æː, ɑː/ are low. English is different than the Indonesian 
languages in that it exploits a contrast between tense and lax vowels. 
Tense vowels are said to be produced with more articulatory effort so 
that the articulatory organs (tongue and lips) move further away from 
their neutral position than in the case of lax vowels. Since the 
articulators have to travel over a longer distance, tense vowels take 
more time to articulate than lax vowels, all else being equal. In English, 
the tenseness of a vowel causes it to be longer than its lax counterpart. 
Length is therefore parasitic on tenseness, and is considered a 
secondary rather than a primary feature in the English vowel system 
(Peterson & Lehiste, 1960; Hillenbrand, Clark, & Houde, 2000).  

Other languages may exploit a pure or primary length contrast, 
such as German and Hungarian, in which vowels are contrasted in long-
short pairs without any difference in quality. In English, the vowels are 
divided into tense/long and lax/short vowel (Chomsky & Halle, 1968; 
Bohn & Flege, 1990). Without exception all vowels that are marked as 
long in Figure 1.3, i.e. /iː, uː, ɝ, ɔː, ɑː/ are tense. Phonologically, unlike 
tense vowels, lax vowels cannot occur at the end of a word; they have to 
be followed by a coda consonant. The low vowel /æ/ is phonologically 
lax, since it does not occur in word-final position. However, it is 
generally accepted that this vowel is phonetically tense in American 
English (but not in British English) both in terms of its extreme location 
in the vowel quality space and in terms of its duration (Strange et al., 
2004; Wang & Van Heuven, 2006). Since the English pronunciation 
norm in the present study is American, we will consider /æ/ to be a 
tense and long vowel. Moreover, we excluded the tense vowels ej and ow 
which are diphthongal and the true diphthongs aj, aw, oj, and ju from in 
the present study. 

Indonesian languages have no contrast in their phonology 
between tense versus lax vowels, nor between long versus short vowels. 
In Javanese and Sundanese, vowel duration does not contribute to any 
contrast in the vowel system. In Javanese, the vowel inventory lacks 
phonemic long vowels and diphthongs (Gordon, 2006). Javanese and 
Sundanese L1 speakers have no vowel length contrast (Van Zanten & 
Van Heuven, 1997). The correct realisation of the tense-lax (long-short) 
members of these contrasts in English may therefore pose a problem for 
Indonesian L2 speakers of English. Incorrect production of vowel length 
and tenseness compromises a speaker’s intelligibility in English 
(Walker, 2001).  
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Figure 1.3 American English vowels as described by Ladefoged (2001, 2006). 

 
The vowel systems of Javanese and Sundanese, then, differ from 

the English vowel system in terms of durational features and spectral 
characteristics. From the visual inspection of each vowel chart, it is clear 
that some English vowels are not found in Javanese and Sundanese—
these vowels are represented by different IPA symbols. Such new L2 
vowels (see section 1.3.1 for explanation) for the Javanese and 
Sundanese are /ɑː/, /ɝ/, /ɔː/, /ʌ/, /æː/, /ε/, /ɪ/, /ʊ/. Similar L2 sounds 
among Javanese, Sundanese, and English are represented by the same 
IPA symbol and only differ in the diacritics. These vowels are 
Javanese/Sundanese /i/ and /u/, which have a length diacritic in 
English. Hence, the main difference between Javanese, Sundanese, and 
English lies in the number of vowels and the role of tenseness/duration. 

1.3 Models of Second Language (L2) Speech Learning  

This section reviews specific hypotheses of L2 speech learning which 
are relevant for the current thesis. It is not our main goal to introduce all 
the L2 learning models here. We will discuss three prominent models on 
learning L2 sounds, i.e. (i) the Speech Learning Model or SLM (Flege, 
1995, 2002), (ii) the Second Language Linguistic Perception (L2LP) 
model (Escudero, 2005), and (iii) the Perceptual Assimilation Model 
(PAM) (Best et al., 1988, 2001). These models make contrasting 
predictions regarding L2 learning, allowing us to empirically test these 
models.  

We also introduce in this section views on vowel length 
acquisition. We will focus on two hypotheses that make contrasting 
predictions regarding vowel length, allowing for an empirical test, 
namely the Feature Hypothesis and the Desensitization Hypothesis. 
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1.3.1 Speech Learning Model (SLM) 

The Speech Learning Model (SLM) proposed by Flege (1995, 2002) 
posits that L2 features which are not used to signal phonological 
contrast in the L1 will be difficult to perceive and produce for L2 
learners. This is because the L2 phonetic category formation may be 
blocked by the absence of the phonetic feature in the L1. The model 
postulates that an L2 learner, after an unspecified period of exposure to 
the L2, can establish a new phonetic category of an L2 sound, which is 
different phonetically from the closest L1 sound, as long as the learner 
recognizes some difference between the L1 and L2 sounds. It suggests 
that the perceived dissimilarity between an L2 sound and the closest L1 
sound plays a role. If the perceived phonetic dissimilarity between an L2 
sound and the closest L1 sound is large, an L2 learner will be more likely 
to differentiate the phonetic differences between the sounds (Flege, 
1995).   

SLM classifies L2 sounds as either identical, similar, or new. To 
identify the difference between the three types of of L2 sounds, SLM 
considers the IPA symbols which are used to represent the L1 and L2 
sounds. IPA symbols can be used because cross-linguistic categorization 
occurs at a phonetic level rather than at a phonemic level (Flege, 1995). 
According to SLM, an identical L2 sound is represented by the same IPA 
symbol (including diacritics) used to transcribe a sound in the L1. A 
similar L2 sound is transcribed by the same base IPA symbol in the 
learner’s L1 but differs in the diacritics. A new L2 sound is considered a 
segment, which is different acoustically and perceptually from the 
closest L1 sound and is represented by an IPA symbol which is not 
applicable to the L1 sound inventory (Flege, 1995). 

Based on the classification of the L2 sounds, SLM makes specific 
predictions. Identical L2 sounds will be perceived and produced with 
ease because all the knowledge about the target sounds is available in 
the L1. Thus, in Lado’s (1957) terminology, positive transfer will occur. 
Similar L2 sounds are less easily produced and perceived since the 
similar sounds in the L1 have perceptual equivalence and hence merge 
into the same category in the L2. Last, the model predicts that new L2 
sounds will ultimately create no perception and production problems 
because these new sounds will trigger the formation of a new phonetic 
category in the L2 without any L1 interference. Thus, after prolonged 
exposure to the L2, learners start to form a new phonetic category for 
the L2 sounds.  
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Regarding Javanese, using the principle of Flege’s SLM (1995), the 
English vowels /iː/ and /uː/ have the same IPA symbols but make a 
difference in their length marking. Thus, they can be considered similar 
L2 vowels. The English vowels /ɑː/, /ɝ/, /ɔː/, /ʌ/, /æ/, /ε/, /ɪ/, and /ʊ/ 
are represented by IPA symbols which are not used in any Javanese 
sounds, and thus they are considered new L2 vowels. SLM predicts that 
the L2 speakers will have difficulty perceiving and producing similar L2 
vowels /iː/ and /uː/ and easily perceive and produce the new L2 vowels 
/ɑː/, /ɝ/, /ɔː/, /ʌ/, /æ/, /ε/, /ɪ/, and /ʊ/. However, given that SLM is 
not specific about the length and intensity of the exposure to the L1 
needed to set up new sound categories, the expected difference between 
new and similar sounds may or may not be found. If not, the conclusion 
is not necessarily that SLM is wrong; it may also be an indication that 
the acquisition of the English vowel system by the Javanese (and 
Sundsnese) learners has not yet progressed to the formation of new 
categories.In this case both new and similar sounds will pose a problem.  

Regarding Sundanese speakers, SLM makes the same predictions 
as for Javanese (with the same caveat): the new L2 vowels /ɑː/, /ɝ/, 
/ɔː/, /ʌ/, /æ/, /ε/, /ɪ/, and /ʊ/ will be easily perceived and produced. In 
contrast, we would expect that the Sundanese speakers would have 
difficulty perceiving and producing similar L2 vowels /iː/ and /uː/. 
 

1.3.2 Second Language Linguistic Perception (L2LP) Model  
 
The Second Language Linguistic Perception (L2LP) model by Escudero 
(2005, 2009) is a relatively new model of second language learning. The 
L2LP model sets out five theoretical constructs: the optimal perception, 
the initial state, the learning task, the developmental state, and the end 
state. The optimal perception is the way in which an auditory speech 
signal is mapped onto the different phonological categories of the L2 
learners depending on their phonological environment. In optimal 
perception, L2 learners categorize L2 phonetic signals into phonological 
vowels as intended by the speaker. The initial state in the model 
constitutes the perception of L2 sounds in which L2 learners have no 
prior knowledge of the target language. This phase involves a full 
copying of L1 perceptual mapping, i.e. all L2 sounds are mapped onto L1 
phonological categories as if they were L1 sounds. Thus, L2 learners will 
initially perceive and produce L2 sounds by duplicating the L1 sound 
categories.  

The learning task state in the model constitutes the different ways 
in which L2 learners try to reach optimal L2 perception by bridging mis-
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matches between the L1 and target optimal perception (Escudero, 
2005). The model distinguishes between two types of learning tasks in 
L2 sound perception - a perceptual task and a representational task. 
When the target L2 learn sounds with auditory dimensions that were 
not previously categorized in the L1 perception grammar, the L2 
learner’s perceptual task is to create new mappings to cope with the 
new production distributions. However, when L2 learners produce 
sounds with auditory dimensions that were already categorized in the 
L1, the L2 learner’s perceptual task is to generate extra categories from 
the existing grammar through the redistribution or splitting of L1 
perceptual mappings (Escudero, 2005). As for the representational task, 
the L2 learners will perceive the same vowel in the L2 by creating a new 
phonetic category and their L2 lexicon will contain the same lexical 
representation as the L1. To summarize, in the learning task state, L2 
learners would be able to adjust their L2 initial perception, which is a 
copy of the L1 perception, and then shift it towards the optimal target 
L2 perception.  

L2LP classifies L2 sounds as subset, new, and similar sounds. How-
ever, L2LP uses different definitions of what constitutes new, and similar 
L2 sounds than SLM. Subset L2 sounds occur when an L1 sound belongs 
to more than one category in the L2 (Escudero, 2005). New sounds are 
L2 sounds which are produced with at least one auditory dimension 
which has not been previously incorporated into the learner’s L1 
linguistic perception (Escurero, 2005). Similar L2 sounds are 
phonologically equivalent yet phonetically different from the sounds in 
the learner’s L1 that are acoustically most similar (Escudero, 2009). 
L2LP assumes that the perception of similar L2 sounds is easier than of 
new L2 sounds because the L2 learners will preferably adjust their 
perceptual mapping rather than creating new L2 categories.  

Based on the L2LP model, we made specific predictions of the 
difficulties Javanese speakers would have in perceiving English vowels. 
First, we expect Javanese speakers will easily identify and produce 
English sounds that are similar to the Javanese sounds, such as /iː/ and 
/uː/. However, the Javanese learners are predicted to have more 
difficulty in acquiring English sounds which are new to them, such as 
/ɑː/, /ɝ/, /ɔː/, /ʌ/, /æ/, /ε/, /ɪ/, and /ʊ/.   

The predictions of the L2LP model regarding Sundanese speakers 
are identical: the new L2 sounds /ɑː/, /ɝ/, /ɔː/, /ʌ/, /æ/, /ε/, /ɪ/, and 
/ʊ/ will be difficult to acquire, and the similar L2 sounds /iː/ and /uː/ 
will be easy to acquire. 
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1.3.3 Perceptual Assimilation Model (PAM) 

The Perceptual Assimilation Model (PAM, Best et al. 2001) tries to 
explain the acquisition of non-native (foreign-accented) speech sounds. 
PAM predicts perception and production difficulties mainly based on the 
similarity and difference between articulatory phonology across 
languages. In PAM’s framework, listeners perceive information in 
speech through the articulatory properties (Best, 1995; Best & Tyler, 
2007). Articulatory properties in the speech signal include articulatory 
organs (active articulator), constriction locations (place of articulation) 
and constriction manner (manner of articulation). Like all other models 
of L2 acquisition, PAM claims that the perception of non-native sounds 
is affected by the listeners’ knowledge of native phonological classes. 

According to PAM, listeners perceptually assimilate non-native 
speech sounds to native sounds based on detection of commonalities 
with their native articulatory properties. PAM posits three patterns of 
assimilation: (i) a non-native sound is Categorized as a native phoneme; 
(ii) a non-native sound is perceived as an Uncategorized sound. This 
occurs when the non-native sound falls between two (or more) native 
categories or is not consistently assigned to a single native category 
(Faris et al., 2016); (iii) a non-native sound is perceived as a Non-
assimilable non-speech sound as it has no similarity with any native 
sound (Best, 1994; 1995). In short, listeners assimilate non-native 
sounds to their native phonological system by detecting similarities and 
discrepancies of articulatory properties of the non-native sounds and 
the phonological units of their native phonemes.    

When a non-native sound is Categorized as a native phoneme (as 
in the first pattern), PAM predicts that listeners identify three 
assimilation types: Single-Category (SC), Category Goodness (CG) and 
Two-Category (TC) assimilation. SC assimilation occurs when two non-
native sounds are assimilated to a single native category. This leads to a 
poor discrimination of the non-native contrast (Best, 1994). CG 
assimilation occurs when two non-native sounds are assimilated to the 
same native category. This assimilation leads to a moderate to very good 
discrimination of the non-native contrast depending on how much more 
one member of the contrast resembles the prototype of the L1 category 
than the other member does. TC assimilation occurs when two non-
native sounds are assimilated to two different native sounds; this 
scenario yields good to excellent discrimination of the non-native 
contrast.  ` 

When English monophthongal vowel sounds have to be 
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assimilated to the native sound categories of either Javanese or 
Sundanese, there will be no English sounds that are outside the 
phonological space of the Indonesian languages, so that the Non-
assimilable type will not apply. How the English monophthongs would 
be assimilated to the native Javanese and Sundanese vowel categories 
has not been established. This would require assimilation experiments 
as have been carried out by, e.g., Strange et al. (1998) and Bundgaard-
Nielsen et al. (2011) for Japanese listeners of English, Tsukada et al. 
(2005) for Korean listeners and Sun & Van Heuven (2007) for Mandarin 
listeners. A reasonable expectation, however, would be that the /iː - ɪ/ 
and /uː - ʊ/ contrasts will conform to the SG or CG assimilation 
scenario’s, predicting poor to moderate discrimination, and will 
therefore present a learning problem in the initial stages of the 
acquisition of English as an L2. The TC or CG scenarios will apply to 
other vowel contrasts in English as well, such as /ɛ - æ/ and /ʌ - ɝ/. 
These are examples of contrasts between spectrally similar vowel 
qualities in parts of the vowel space where the Indonesian vowel 
systems have no subdivision, but where the unfamiliar length difference 
between the members of each pair may bring about a difference in 
category goodness (or ‘typicality’).   

In the present thesis, the PAM model will not be formally tested 
since at this time we can only speculate which L2 sounds would be 
predicted to be relatively difficult for the L2 learners discussed in the 
present work. We will therefore specifically test the predictions of 
learning problems made by SLM and L2LP, and use PAM merely to 
provide an alternative interpretation of the results in those cases where 
the other models fail.  
 
1.3.4 Feature-dependent Hypotheses 
 
Two feature-dependent hypotheses that specifically address the 
acquisition of vowel length, the Feature Hypothesis by McAllister, Flege, 
and Piske (2002) and the Desensitization Hypothesis by Bohn (1995), 
are presented in this subsection. 
 
1.3.4.1 The Feature Hypothesis 

 
The Feature Hypothesis proposed by McAllister et al. (2002) states that 
L2 learners will have difficulties in acquiring specific features (e.g. 
duration) that are not used in the native language. According to the 
Feature Hypothesis the acquisition of new phonetic categories for 
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sounds in an L2 may be blocked by the absence of the contrastive use of 
a feature in the L1. Since the L2 learners in the present thesis do not 
exploit vowel length in their native language, whether phonologically or 
phonetically, they may have difficulty perceiving and producing vowel 
contrasts based on duration.    

Several studies have provided evidence to support the Feature 
Hypothesis. McAllister et al. (2002) investigated the perception and 
production of Swedish involving twenty native speakers each group of 
Estonian, English, and Spanish L2 learners of Swedish. According to the 
L1 sound system, the role of duration is different in these three 
languages. Estonian (with a three-member contrast in vowel length) 
uses duration more than English (with a two-member secondary vowel 
length contrast), followed by Spanish (which does not exploit vowel 
length at all). The results of the production experiment showed that the 
Spanish speakers were less successful than the native Swedish speakers 
in producing Swedish quantity distinctions. Hence, the results support 
the Feature Hypothesis model stating that the duration feature, which 
has a less prominent role in the L1, may be difficult to perceive. 

The absence of the duration cues in the Javanese L1 phonological 
system may cause learning difficulties for the Javanese speakers in pro-
ducing English vowels. Following the Feature Hypothesis, the Javanese 
and Sundanese speakers, who do not exploit vowel length in their L1, 
would have difficulties with the production of English vowels that 
belong to different length categories. More particularly, they may be 
relatively unsuccessful in producing long/tense English vowels /iː, uː, ɝ, 
ɔː, æː, ɑː/ as compared to the short/lax English vowels /ɪ, ʊ, ɛ, ʌ/.  

1.3.4.2 The Desensitization Hypothesis 

New-born infants possess a genetically endowed sensitivity to any 
acoustic difference that can be found in human languages. In the first six 
months of their lives, however, infants quickly learn which acoustic 
contrasts matter in their ambient language and which differences 
between sounds are irrelevant (Kuhl & Iverson, 1995). The result of the 
acquision of the mother tongue is that the child loses sensitivity to 
sound contrasts that are not part of the native phonology. Once the L1 
acquisition process has been completed, it is difficult to undo this 
desensitivization. However, some differences between sounds have 
been claimed to elude desensitization, possibly because they also fulfill 
useful roles elsewhere in the phonology or in perceiving non-linguistic 
sound properties, e.g. in music. The Desensitization Hypothesis pro-
posed by Bohn (1995) postulates that L2 learners who do not use 
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duration contrastively in their first language will show no difficulty in 
acquiring vowels which are different in length because these cues are 
acoustically salient and easy to access even at a later stage in life when 
confronted with length differences in a foreign language. Thus, 
according to the Desensitization Hypothesis, the L2 learners will always 
rely heavily on duration cues even if duration is not used contrastively 
in their L1.  

A number of studies in the investigation of vowel length 
production have supported Bohn’s Desensitization Hypothesis. Cebrian 
(2006) investigated how L1 Catalan native speakers produced L2 
Canadian English and found that despite not exploiting duration in their 
native L1 system, the L1 Catalan speakers showed a reliance on 
duration as the main cue to English vowel contrast. Similarly, Van 
Heuven (1986) tested the perception of the tense-lax contrast by 
Turkish learners of Dutch, which is simultaneously cued by vowel colour 
and duration. His results showed that the Turkish learners relied 
exclusively on the duration cue and ignored the quality difference, even 
though Turkish has no length contrast. Later, Nimz (2011) found that 
Turkish learners of German had no problems with the contrast between 
long and short vowels in the target language. These results support 
Bohn’s Desensitization Hypothesis since the Turkish speakers relied on 
duration as the main cue to the German vowels despite not having 
experience with duration in their L1.  

Following the Desensitization Hypothesis, Javanese and 
Sundanese speakers are predicted to have little difficulty in reproducing 
the correct long duration for the tense vowels /iː, ɝ, ɑː, ɔː, uː/ and 
possibly /æ/ and the correct shorter duration of the lax vowels /ɪ, ʊ, ɛ, 
ʌ/ even though duration is not a contrastive feature in the learners’ 
native languages. However, the quality differences between the tense-
lax vowel pairs will remain a problem as the learners have become 
desensitized to the small quality differences that characterize the 
English tense-lax pairs. This result, if obtained, would replicate the 
findings for the production of the monophthongs by Mandarin Chinese 
learners of English as reported by Wang and Van Heuven (2006), where 
Mandarin, like the Indonesian languages, does not have any length 
contrasts in its phonology.  
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1.3.5  Models and Hypotheses of L2 Speech Learning: 
Summary 

Current models of L2 speech learning, such as the Speech Learning 
Model (SLM) by Flege (1995) and the Second Language Linguistic 
Perception (L2LP) model by Escudero (2005), provide helpful heuristics 
in describing and interpreting phenomena observed in L2 perception 
and production. The models emphasize the need for comparing the 
sound systems of the L1 and L2 at a phonetic level. However, there are 
differences among these models. 

Flege (1995) explicitly integrates the perception and production 
of L2 sounds in his SLM. Escudero (2005), however, discusses further 
studies which support the integration of perception data only. SLM is a 
theory of the ultimate attainment of the perception and production of 
the sounds in the L2. It is not explicit about the time course of the L2 
acquisition process, and it makes no predictions of the length and 
intensity of exposure to L2 input needed for the learner to set up new 
categories or to increase the tolerance of existing categories in the L1 so 
as to include similar sounds in the L2. As long as the L2 acquisition 
process has not finished, similar sounds in the L2 may be more 
successfully approximated than new sounds. Only at the very end of the 
L2 acquisition process will the new sound categories be indistinguish-
able from those of native L1 speakers of the target language 
(‘authentic’). Best’s Perceptual Assimilation Model (PAM), in contrast to 
SLM, addresses the question of how listeners perceive foreign sounds 
when they listen to them for the first time in their lives, and tries to 
predict from the initial categorization of the foreign sounds how easy or 
difficult it will be for the L2 learner to learn to perceive and produce 
contrasts that matter in the L2. Escudero’s L2LP model differs from the 
other models in that it tries to model, step by step, how the L2 learners 
adjust categories and category boundaries in their mental 
representation of the L2 sound system as the acquisition process 
progresses from the initial stage (in which the learners assume that the 
L2 categories are identical to the L1 categories) to the stage of final 
attainment of the L2, in which the definition of the categories is the 
same as those of native L1 listeners. L2LP may be used to account for 
the order in which the shifts of category boundaries take place but it 
makes no specific predictions when these shifts will be implemented. 

The current study aims to investigate experimentally from both 
L2 perception and L2 production data which of these two models, SLM 
and L2LP, is best supported. Therefore, the present thesis will test the 
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contrastive predictions made by the two models. On the assumption 
that the learners L2 acquisition process has been fully completed, SLM 
predicts that the perception and production of new L2 sounds will be 
more successful, i.e. closer to the L1 norms, than of similar L2 sounds. 
L2LP, in contradistinction to this, predicts that creating new categories 
is more problematic than shifting the boundaries of L1 categories to 
accommodate similar sounds in the L2. Hence, for both Javanese and 
Sundanese SLM predicts that the new L2 vowels /ɪ, ʊː, ɝ, ε, ʌ, ɔː, æ, ɑ:/ 
will be successfully produced and the similar L2 vowels /iː/ and /uː/ 
will be more difficult to acquire, while on the other hand L2LP predicts 
the opposite pattern - that the perception of new L2 vowels will be 
difficult and the correct perception of similar L2 vowels will be less 
problematic to achieve.  

Regarding L2 speech learning hypotheses that specifically focus 
on the acquisition of vowel length, the Feature Hypothesis (McAllister et 
al., 2002) and the Desensitization Hypothesis (Bohn, 1995), in principle, 
make opposite predictions. The Feature Hypothesis  predicts that 
Javanese and Sundanese speakers, who do not exploit duration cues in 
the L1 vowel system, would have difficulties acquiring long vowels. In 
contrast, the Desensitization Hypothesis predicts that Javanese and 
Sundanese speakers should have little difficulty in making a distinction 
between long and short vowels. However, the two hypotheses need not 
be mutually exclusive. If Indonesian learners of English were to use 
vowel duration rather than quality differences to differentiate between 
the members of tense-lax vowel pairs in English, and at the same time 
use vowel duration less effectively than native English speakers do, both 
hypotheses are needed to account for the result. 

 

1.4 Experimental design 
 
This section provides a description of the methods of data collection and 
target groups of the experimental design. 

 
1.4.1 Data collection 
 
The current study adopts perception and production tests for data 
collection. For the perception task, the study used data obtained by 
studying real time responses of hand movements made by listeners 
when, after hearing one target vowel sound, they had to point to one of 
two targets shown on a computer screen, representing the target and a 
competitor. The production tests aim to provide insight into articulatory 
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and acoustic differences between the native L1 vowels of Javanese and 
Sundanese speakers, their approximations to the vowels of English, 
specifically in vowel duration (quantity) and formant frequencies 
(representing vowel quality), and those obtained from American native 
speakers of English. Data are archived in Data Archiving and Networked 
Services (DANS) Easy, an online archiving system for depositing 
research data1. 

1.4.2  Speaker groups 

This research targets three groups of participants with different 
linguistic backgrounds. In order to be able to test the predictions of SLM, 
we tried to meet the assumption of completed acquisition of the L2 
sound system by recruiting advanced learners of English, i.e. university 
students specializing in English language and literature, with at least 
nine years of English training (during primary and secondary school and 
one freshman year at the university). The Javanese university English L2 
learners represent the first experimental group that participated in the 
production and perception experiments. The Sundanese university 
English L2 learners represent the second experimental group. Finally, 
native English speakers of General American English are involved in the 
experiments as a control group. The native speakers of English had just 
arrived in Indonesia by the time I invited them to participate in the 
experiment. The selection of participants varied in terms of 
nationalities, first and second language competence, frequency of native 
language use, and L1 and L2 experiences. The Javanese group was 
recruited from Gadjah Mada University in Yogyakarta, Indonesia, while 
the Sundanese group was recruited from Padjajaran University in West 
Java, Indonesia. The American native English speakers were recruited 
from a variety of locations in Indonesia.  
 

1.5 Thesis outline 
 
The structure of this dissertation is as follows. 
 
Chapter 2 investigates the production of the vowels of Javanese and 
Sundanese by L1 speakers. It attempts to find out how Javanese and 

                                                        
1 The dataset is now available to the public and can be cited as: Perwitasari, A 
(Leiden University) (2018): The Acquisition of English Vowels by Javanese and 
Sundanese Native Speakers. DANS. https://doi.org/10.17026/dans-z3v-25xs. 
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Sundanese speakers produce vowels in their native language. It 
provides an acoustic analysis of Javanese and Sundanese vowels spoken 
by Javanese and Sundanese speakers.  
 
Chapter 3 identifies the perception problems of Javanese and Sundanese 
learners of English. It explores the extent to which these learners are 
able to identify speech sounds produced by American native English 
speakers using the so-called mouse tracking methodology.  
 
Chapter 4 provides an acoustic analysis of English vowels spoken by 
Javanese and Sundanese speakers. It includes an analysis of the formant 
frequencies and vowel duration of Javanese and Sundanese speakers 
when they produce English vowels and compares these to the results 
obtained for the same materials as spoken by American native speakers. 
 
Chapter 5 presents a general discussion and concluding remarks on the 
findings. The chapter formulates recommendations on how these 
findings could be applied in the field of second language learning, 
especially for Javanese and Sundanese learners of English. 
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