
241LILIE M. ROOSMAN, Dutch word stress as pronounced by Indonesian students

Dutch word stress as pronounced 
by Indonesian students

LILIE M. ROOSMAN

Abstract
This study focuses on the way in which the Dutch monophthongal vowels 
are pronounced by Indonesian students. To investigate whether Indonesian 
students realize the Dutch vowels correctly, especially when they are stressed, 
I analysed duration and quality of stressed and unstressed Dutch vowels. 
Measurements were done on the duration and the formant frequencies of the 
vowels spoken by Indonesian students and by native speakers of Dutch as well. 
Statistical analysis showed that in general the differences in duration between 
vowels spoken by the Indonesian students and by the native speakers were not 
VLJQLÀFDQW��+RZHYHU��WKH�HIIHFW�RI�VWUHVV�RQ�WKH�OHQJWKHQLQJ�RI�WKH�YRZHOV�ZDV�
stronger for the Indonesian students than for the native speakers. In addition, 
VWDWLVWLFDO� DQDO\VLV�RI� WKH� IRUPDQW� IUHTXHQFLHV� FRQÀUPHG� WKDW� WKH�QRQ�QDWLYH�
speakers realized the Dutch vowels slightly differently from the Dutch native 
speakers. The Indonesian students pronounced the stressed vowels more clearly 
than their unstressed counterparts; yet their vowel diagram is smaller than the 
vowel diagram of the native speakers.

Keywords
'XWFK�ZRUG�VWUHVV��YRZHO�GXUDWLRQ��YRZHO�TXDOLW\��DQG�QRQ�QDWLYH�VSHHFK��

Introduction1

People who learn a foreign language after the age of puberty may use the 
PHORG\�DQG�UK\WKP�RI�WKHLU�ÀUVW�ODQJXDJH�ZKLOH�VSHDNLQJ�WKH�IRUHLJQ�ODQJXDJH�
�&KXQ�������[LLL���5HVHDUFK�VKRZV�WKDW�LQÁXHQFH�IURP�WKH�ÀUVW�ODQJXDJH�RQ�
the foreign language can be heard in the pronunciation of the vowels, but 

1 I thank Dr Ellen van Zanten for her comprehensive and constructive comments at 
YDULRXV�VWDJHV�RI�WKLV�DUWLFOH��DQG�3URIHVVRU�+HLQ�6WHLQKDXHU�IRU�KLV�FRPPHQWV�DQG�VXJJHVWLRQ�
on an earlier version

LILIE ROOSMAN is a lecturer at Dutch Studies Program and Linguistic Department of the 
)DFXOW\�RI�+XPDQLWLHV��8QLYHUVLW\�RI�,QGRQHVLD��-DNDUWD��6KH�WRRN�KHU�3K'�LQ�([SHULPHQWDO�
3KRQHWLFV�DW�/HLGHQ�8QLYHUVLW\�LQ�������,Q�'HFHPEHU������VKH�ZLOO�VWDUW�KHU�SRVWGRF�UHVHDUFK�
RQ�́ :RUG�VHJPHQWDWLRQ�LQ�QRQ�VWUHVV�ODQJXDJHVµ��D�JUDQW�IURP�.1$:��6FLHQWLÀF�3URJUDPPH�
,QGRQHVLD�1HWKHUODQGV��63,1��3RVWGRF�3URJUDPPH��(�PDLO��OLOLHURRVPDQ#\DKRR�FR�XN�
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also in the prosody, in particular the rhythm and the melody. Therefore it 
would seem interesting to investigate how Indonesian students of the Dutch 
6WXGLHV�3URJUDP�DW�8QLYHUVLW\�RI�,QGRQHVLD�SURQRXQFH�'XWFK��,�ZRXOG�OLNH�
WR�NQRZ�WR�ZKDW�H[WHQW�WKH�LQÁXHQFH�RI�,QGRQHVLDQ�FDQ�EH�KHDUG�LQ�WKH�ZD\�
these students speak Dutch. In particular, is their realisation of Dutch stress 
LQÁXHQFHG�E\�WKH�SURVRG\�RI�WKHLU�RZQ�QDWLYH�ODQJXDJH"

)RU�PRVW�,QGRQHVLDQ�VWXGHQWV�WKH�VWUHVV�V\VWHP�RI�'XWFK�LV�GLIÀFXOW� WR�
acquire. Stress is a distinctive feature in Dutch. Two Dutch words may have 
the same sequence of consonants and vowels but differ in stress position. In 
Indonesian, on the other hand, word stress does not exist. For that reason, the 
realization of Dutch stress by Indonesian students is expected to differ from 
that of native speakers of Dutch. 

There are four parameters of stress, namely pitch, duration, loudness and 
vowel quality. Stressed syllables may have longer duration, higher pitch, 
greater loudness and more carefully articulated vowel and consonant sounds 
than unstressed syllables. 

This research considers the realization of Dutch word stress by Indonesian 
speakers with a focus on the duration and the quality of the stressed vowels. I 
will investigate whether Indonesian students of Dutch are able to pronounce 
the Dutch monophthongal vowels correctly when they occur in stressed 
syllables (as compared to unstressed syllables), leaving aside the question 
whether the stress is on the correct syllable. The results may have implications 
for the teaching of Dutch to Indonesian students.

Theoretical Background

)RU� ,QGRQHVLDQ� VWXGHQWV�� VSHDNLQJ�'XWFK� LV�GLIÀFXOW�ZKHQ� WKH\�KDYH�QR�
SUHYLRXV�NQRZOHGJH�RI� WKH� ODQJXDJH��7KH�PRVW�GLIÀFXOW� WKLQJ� WKH\�PXVW�
acquire is word stress. Stress is an abstract linguistic property of a word that 
GHÀQHV�WKH�SRVLWLRQ�RI�WKH�PRVW�SURPLQHQW�V\OODEOH�LQ�WKH�ZRUG��,Q�ODQJXDJHV�
such as English and Dutch, the stressed syllable is articulated with greater 
effort than its unstressed counterpart, usually with higher tone and a longer 
vowel (Ladefoged 1982: 104).

)RU�VSHDNHUV�RI�QRQ�VWUHVV�ODQJXDJHV��VWUHVV�LV�REYLRXVO\�DQ�XQIDPLOLDU�
IHDWXUH��$OWKRXJK�WKH\�PD\�HPSKDVL]H�SDUWV�RI�WKHLU�VSHHFK�LQ�D�VXSHUÀFLDOO\�
similar way as the speakers of a stress language do, they may still have 
GLIÀFXOWLHV�LQ�DFTXLULQJ�WKH�FRUUHFW�UHDOLVDWLRQ�RI�VXFK�HPSKDVLV��,QGRQHVLDQ�
LV� D� VR�FDOOHG� QRQ�VWUHVV� ODQJXDJH�� 6WUHVV� LV� QRW� D� GLVWLQFWLYH� IHDWXUH� LQ�
,QGRQHVLDQ��+RZHYHU�� WKHUH� LV� DOZD\V� RQH�ZRUG� LQ� DQ�XWWHUDQFH� WKDW� LV�
accented (Moeliono and Dardjowijdojo 1988). Whichever syllable of an 
Indonesian word is emphasized, the meaning of the word is always the same. 
For that reason, Indonesian students are not sensitive to Dutch word stress. 
In less careful speech, they are likely to make mistakes in putting the stress 
in the correct position. Furthermore, they realize the stress differently. Lilie 
5RRVPDQ��������VKRZHG�WKDW�QDWLYH�VSHDNHUV�RI�,QGRQHVLDQ�KDG�GLIÀFXOWLHV�
LQ�SURGXFLQJ�DQG�LGHQWLI\LQJ�'XWFK�ZRUG�VWUHVV�FRUUHFWO\��+RZHYHU��RQ�WKH�
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phrasal level Indonesian does have emphasis: usually, one syllable of the 
phrase is stronger than the others. In an acoustical analysis of Betawi Malay, a 
Malay dialect that has similar prosodic characteristics as Indonesian, Roosman 
�������GHPRQVWUDWHG�WKDW�WKLV�DFFHQW�LV�UHDOL]HG�E\�D�VWURQJ�OHQJWKHQLQJ�RI�
the accented vowel.

Another problem that occurs in acquiring a foreign language is the correct 
realization of the phonemes (vowels and consonants). Differences in phoneme 
LQYHQWRULHV�EHWZHHQ�WKH�PRWKHU�ODQJXDJH�DQG�WKH�IRUHLJQ�ODQJXDJH�LQÁXHQFH�
WKH�DELOLW\� WR�VSHDN�WKH�IRUHLJQ� ODQJXDJH��9DQ�:LMQJDDUGHQ����������������
:DQJ����������������VHH�DOVR�5RRVPDQ��������������

Dutch and Indonesian indeed have different vowel inventories. Dutch 
KDV�WKLUWHHQ�PRQRSKWKRQJDO�SKRQHPHV��.RRLM�DQG�9DQ�2RVWHQGRUS��������
as well as three diphthongs: ui /øy/, ei or ij /EI/, and au or ou /Au/, and a 
number of marginal vowel phonemes that I did not study in this experiment. 
Dutch vowels can also be categorised in tense (long: /i/, /e/, /a/, /o/, /u/, 
/y/, and /O/) and lax (short: /I/, /E/, /A/, /ç/, /ø/, and /´/) vowels. 
Figure 1 summarizes the vowel inventory (monophthongs only) of Dutch after 
9HUKRHYHQ�DQG�9DQ�%DHO���������,Q�WKLV�ÀJXUH�'XWFK�YRZHOV�DUH�GHÀQHG�E\�)��
�WKH�ÀUVW�IRUPDQW��FRUUHVSRQGLQJ�WR�WKH�GHJUHH�RI�PRXWK�RSHQLQJ��DQG�)���WKH�
VHFRQG�IRUPDQW��UHÁHFWLQJ�¶IURQW·�DQG�¶EDFN·�DUWLFXODWLRQ���EDVHG�RQ�WKH�VWXG\�
done by Pols, Tromp, and Plomp (1973). The schwa vowel /´��LV�QRW�GHÀQHG�
in Figure 1 and the lax vowel /ø/ is indicated by the symbol Y.

Figure 1 Dutch vowel inventory (Verhoeven and Van Bael 2002)

Indonesian, on the other hand, has only six monophthongal phonemes 
�0XVOLFK�����������'LIIHUHQW�WHQVH�OD[��ORQJ�VKRUW��FDWHJRULHV�GR�QRW�H[LVW�LQ�
Indonesian. Table 1 summarizes the vowel inventory of Indonesian.
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Front Center Back

+LJK /i/ /u/

Mid /e/ /´/ /o/

Low /a/

Table 1. Indonesian vowel inventory

+RZHYHU�� WKLV�GRHV�QRW�PHDQ� WKDW� WKHUH�DUH�QR�GLIIHUHQFHV�DW� DOO� EHWZHHQ�
WHQVH� DQG� OD[�SURQXQFLDWLRQV�RI� YRZHO� VHJPHQWV� LQ� ,QGRQHVLDQ��8VXDOO\��
(disyllabic) words ending in a consonant are pronounced with lax vowels, 
whereas words ending in a vowel tend to have tense vowels. For instance, 
/e/ in nenek�¶JUDQGPRWKHU·�LV�FRPPRQO\�UHDOL]HG�ZLWK�D�OD[�>E@�DV�>QEnE/], 
but in sore�¶DIWHUQRRQ��HDUO\�HYHQLQJ·��H��LV�UHDOL]HG�ZLWK�D�WHQVH�>H@�DV�>VRUH@��
Similarly, /i/ is usually pronounced tense in kiri >NLUL@�¶OHIW·�DQG�OD[�LQ�listrik 
>OIstrIN@� ¶HOHFWULFV�� HOHFWULFLW\·�� ,W� LV�KRZHYHU�DFFHSWDEOH� WR�SURQRXQFH� WKHVH�
ZRUGV�DV�>GEVD@��>QHQH/@��>NIrI@��DQG�>OLVWULN@��WKRXJK�WKH\�PD\�VRXQG�XQXVXDO��
&RQWUDU\� WR�'XWFK�� WHQVH�OD[�DUWLFXODWLRQV�DUH�SKRQRORJLFDOO\� LUUHOHYDQW� LQ�
Indonesian.

For these reasons, it will be interesting to investigate the realization of 
Dutch stressed vowels by Indonesian students. Vowels in stressed syllables are 
generally realized more clearly and longer than the same vowels in unstressed 
V\OODEOHV��7KHUHIRUH��,�VWXGLHG�WKH�GXUDWLRQ�DQG�WKH�IUHTXHQFLHV�RI�WKH�ÀUVW�
and second formant of the vowels to investigate to what extent Indonesian 
students realize Dutch vowels in stressed syllables correctly.   

Method

Three (one male, two female) students of the fourth semester at the Dutch 
6WXGLHV� 3URJUDP��8QLYHUVLW\� RI� ,QGRQHVLD�� WRRN� SDUW� LQ� D� SURGXFWLRQ�
experiment. All speakers were late bilinguals; they started to learn Dutch 
after the age of puberty. 

The experiment made use of dialogues from the Dutch course book Help 
2��+DP��7HUVWHHJ��DQG�=LMOPDQV�������WKDW�LV�XVHG�DV�WHDFKLQJ�PDWHULDO�DW�WKH�
8QLYHUVLW\�RI�,QGRQHVLD��7KH�VSHDNHUV�DFWHG�VL[WHHQ�VKRUW�GLDORJXHV�IURP�WKDW�
book. All dialogues were presented to the speakers on sheets of paper, without 
any indication of the position of the stress on the words. They produced 
DOWRJHWKHU� ����PRQRSKWKRQJDO�YRZHOV��7KH�GLDORJXHV�ZHUH� UHFRUGHG� LQ�D�
quiet room onto a digital voice recorder. For comparison, the same dialogues 
spoken by four Dutch natives (two males, two females) were used. Of these, 
195 tokens were used in the statistical analyses. Altogether, 741 vowel tokens 
were investigated in this experiment.

For the analyses, the monophthongal vowels were segmented and 
measured by hand with PRAAT speech processing software (Boersma and 
:HHQLQN� ������� 7KH� VHJPHQW� ERXQGDULHV�ZHUH� VWRUHG� LQ� VR�FDOOHG�3UDDW�
TextGrids. Durations of the time intervals between successive segment 
ERXQGDULHV�DQG�WKH�ÀUVW�DQG�VHFRQG�IRUPDQW��)���)���IUHTXHQFLHV�ZHUH�WKHQ�
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automatically determined by the Praat speech analysis software. 

Analysis

6WDWLVWLFDO�DQDO\VHV�ZHUH�ÀUVW�SHUIRUPHG�ZLWK�YRZHO�GXUDWLRQ��DQG�)��DQG�)��
YDOXHV�DV�WHVW�YDULDEOHV�WR�VHH�ZKHWKHU�WKHUH�ZHUH�DQ\�VLJQLÀFDQW�GLIIHUHQFHV�
EHWZHHQ�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV��$Q�DQDO\VLV�RI�YDULDQFH�VKRZHG�WKDW�
WKH�HIIHFW�RI�QDWLYHQHVV�ZDV�QRW�VLJQLÀFDQW�IRU�YRZHO�GXUDWLRQ��)� �������S� �
0.325). Regarding vowel quality, effects of nativeness only occurred highly 
VLJQLÀFDQWO\�IRU�)���GHJUHH�RI�PRXWK�RSHQLQJ��)� ��������S����������EXW�QRW�
IRU�)���IURQW�a�EDFN�DUWLFXODWLRQ��)� �������S� ���������,�ZLOO�SUHVHQW�WKH�UHVXOWV�
RI�WKH�YRZHO�GXUDWLRQ�DQDO\VLV�ÀUVW��IROORZHG�E\�WKH�UHVXOWV�RI�WKH�IRUPDQW�
DQDO\VHV�� )RU� HDFK�DQDO\VLV� D� FRPSDULVRQ�EHWZHHQ�QDWLYH� DQG�QRQ�QDWLYH�
speakers was made.

The durational analysis of the Dutch monophthongs was carried out in 
QRQ�ÀQDO�SRVLWLRQ�RQO\�� WR� UHGXFH� WKH� HIIHFW�RI� ¶ÀQDO� OHQJWKHQLQJ·�� DOO� HOVH�
EHLQJ�HTXDO��ZRUG�ÀQDO�VHJPHQWV�DUH�SURQRXQFHG�PRUH�VORZO\�WKDQ�VHJPHQWV�
RFFXUULQJ�HDUOLHU� LQ�WKH�ZRUG��)LQDO� OHQJWKHQLQJ�PD\�LQWHUIHUH�ZLWK�VWUHVV�
UHODWHG�OHQJWKHQLQJ��&DPELHU�/DQJHYHOG��������7KH�GXUDWLRQ��LQ�PLOOLVHFRQGV��
RI�HDFK�YRZHO�WRNHQ�ZDV�VWRUHG�LQ�D�GDWDEDVH�IRU�RII�OLQH�VWDWLVWLFDO�DQDO\VLV��2I�
HDFK�YRZHO��DW�OHDVW�ÀYH�WRNHQV�ZHUH�DQDO\VHG��7R�LQYHVWLJDWH�ZKHWKHU�WKHUH�
ZHUH�VLJQLÀFDQW�GLIIHUHQFHV�LQ�GXUDWLRQ�EHWZHHQ�WKH�WKLUWHHQ�YRZHO�SKRQHPHV�
and between realizations in stressed and unstressed syllables, a univariate 
analysis of variance then was performed with the duration of the vowels as 
dependent variable.

Acoustical analyses were executed for the formants of the monophthongal 
vowels in all positions in the word. The F1 and F2 values of each vowel token 
ZHUH� VWRUHG� LQ� WKH�GDWDEDVH� IRU�RII�OLQH� VWDWLVWLFDO� DQDO\VLV��$Q�DQDO\VLV�RI�
variance was performed with mean F1 and mean F2 values as dependent 
variables, broken down by vowel type, and stress condition as an independent 
YDULDEOH��$V� LQGLFDWHG�DERYH�� VLJQLÀFDQW�GLIIHUHQFHV�ZHUH� IRXQG�EHWZHHQ�
WKH�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV�IRU�WKH�)��DQG�WKH�)��YDOXHV��7KHUHIRUH��
VWDWLVWLFDO�DQDO\VHV�ZHUH�ÀUVW�GHVLJQHG�IRU�WKH�QDWLYH�VSHDNHUV��IROORZHG�E\�
DQDO\VHV�IRU�WKH�QRQ�QDWLYH�VSHDNHUV�

Results and discussion 

1. Vowel duration

Native speakers��%HIRUH�ZH� WXUQ� WR� WKH�GXUDWLRQ�DQDO\VLV�RI� WKH�QRQ�QDWLYH�
VSHDNHUV��ZH�ZLOO�ÀUVW�FRQVLGHU�WKH�GXUDWLRQ�DQDO\VLV�RI�WKH�QDWLYH�VSHDNHUV��
7KH�XQLYDULDWH�DQDO\VLV�RI�YDULDQFH�VKRZV�D�VLJQLÀFDQW�HIIHFW�RI�VWUHVV�ZLWK�
)�������� ��������S����������DQG�YRZHO�W\SH�ZLWK�)��������� �������S� �������RQ�
WKH�PHDQ�GXUDWLRQ�RI� WKH�YRZHOV��+RZHYHU�� WKH� FRPELQHG�HIIHFW�RI� VWUHVV�
DQG�YRZHO�W\SH�LV�QRW�VLJQLÀFDQW��S� ���������7KHUH�LV�QR�VLJQLÀFDQW�HIIHFW�RI�
JHQGHU��S� ��������RQ�WKH�PHDQ�YRZHO�GXUDWLRQV��WKHUHIRUH�LW�LV�QRW�QHFHVVDU\�
to make a distinction between the male and the female native speakers. Figure 
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2 presents the vowel durations of the native speakers.2 

Figure 2. Mean duration of the Dutch monopthongs as spoken by four Dutch Speakers 
in stressed and unstressed syllables.

Figure 2 shows that the schwa vowel /´/ is never stressed by the Dutch 
speakers. Secondly, in most cases, the stressed vowels are longer than their 
unstressed counterparts are. Actually, the tense vowels /a, O, o, y/ are in 
stressed syllables approximately twice as long as in unstressed syllables. 
+RZHYHU��LQ�WZR�FDVHV�WKH�UHYHUVH�RFFXUV���X��DQG��ø/ are (slightly) longer 
in unstressed syllables. This shows that stress in Dutch is not merely realized 
by vowel lengthening. Pitch, intensity, and vowel quality are also correlates 
RI�VWUHVV��9DQ�+HXYHQ������������7KH�ODVW�SDUDPHWHU��YRZHO�TXDOLW\��ZLOO�EH�
presented in the next paragraph. Finally, tense vowels are on average realized 
longer than their lax counterparts are. This is in line with the realization of 
'XWFK�YRZHOV�DV�GHVFULEHG�E\�5LHWYHOG�DQG�9DQ�+HXYHQ��������������)RXU�
WHQVH�OD[�SDLUV�GLIIHU�VLJQLÀFDQWO\���H���E��ZLWK�S� ���������D���A/ with p 

2 Figure 2 reveals some effect of the degree of mouth opening in vowel realization: 
the larger the degree of opening – and consequently the articulatory movement – the longer 
WKH�YRZHO��/HKLVWH���������������)RU�LQVWDQFH��WKH�KLJK�YRZHOV��L��DQG��X��DUH��DV�H[SHFWHG��
relatively short, and the low vowel /a/ is comparatively long. The mid vowels /e/ and /o/, 
however, are longer than predicted. Similar effects appear in Figure 2. This may have been 
FDXVHG�E\�WKH�IDFW�WKDW�WKH�FRQVRQDQWDO�FRQWH[W�ZDV�QRW�LGHQWLFDO�IRU�DOO�YRZHOV��+RZHYHU��IRU�
D�VLPLODU�SDWWHUQLQJ�RI�,QGRQHVLDQ�YRZHO�GXUDWLRQ�VHH�9DQ�=DQWHQ����������������
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 ���������O���ø��ZLWK�S� ��������DQG��R���ç��ZLWK�S� ���������:KHQHYHU�
length is a distinctive feature in a language in which there are long and short 
YRZHOV�GLVWLQJXLVKHG�E\� OHQJWK��GXUDWLRQ�KDV� OLWWOH�YDOXH�WR�WKH�VWUHVV�QR��
VWUHVV�GLVWLQFWLRQ��%HULQVWHLQ������������
Non-native speakers. A similar univariate analysis of variance was done for 
WKH�QRQ�QDWLYH�VSHDNHUV�ZLWK�PHDQ�YRZHO�GXUDWLRQ�DV�D�GHSHQGHQW�YDULDEOH�
broken down by stress condition, vowel type, and sex of speaker. The result 
of the univariate tests shows that the effect of stress on vowel duration is 
KLJKO\�VLJQLÀFDQW�ZLWK�)��������� ��������S����������DQG�WKH�VDPH�KROGV�IRU�WKH�
HIIHFW�RI�YRZHO�W\SH�ZLWK�)���������� �������S����������+RZHYHU�WKH�7HVWV�RI�
%HWZHHQ�6XEMHFW�HIIHFWV�LQGLFDWH�WKDW�WKH�FRPELQHG�HIIHFW�RI�VWUHVV�DQG�YRZHO�
W\SH� LV�QRW�VLJQLÀFDQW� �)� ���������� �������S� �������0RUHRYHU�� WKH�HIIHFW�RI�
JHQGHU�RQ�WKH�YRZHO�GXUDWLRQ�LV�QRW�VLJQLÀFDQW��/LNH�ZLWK�WKH�QDWLYH�VSHDNHUV��
further analysis of the difference between male and female speakers was not 
considered necessary.

Figure 3 illustrates the mean Dutch vowel durations (in milliseconds) 
as spoken by the three Indonesian students, in stressed and unstressed 
condition. 

Figure 3. Mean duration of the Dutch monopthongs spoken by three Indonesian 
students (one male and two females) in stressed and unstressed syllables

)LJXUH���VKRZV�WKDW�OLNH�WKH�QDWLYH�'XWFK�VSHDNHUV��WKH�QRQ�QDWLYH�,QGRQHVLDQ�
speakers realized the stressed vowels generally longer than the unstressed 

Roosman.indd   247 3/31/2010   4:49:32 PM



248 Wacana, Vol. 11 No. 2 (Oktober 2009)

vowels. There are again two exceptions: the schwa vowel /´/ and the lax 
vowel /ø/. These two vowels were on average longer in unstressed syllables 
than in stressed syllables. The schwa /´/ is normally unstressed in Dutch. 
The Indonesian speakers put in fact the stress in two instances incorrectly on 
the schwa: the unstressed /´��LQ��QRQ�SURPLQHQW��hem�´KLPµ�ZDV�DFFHQWHG�
and the word donderdag�¶7KXUVGD\·�JRW�VWUHVV�RQ�WKH�SHQXOWLPDWH��´/ syllable 
instead of on the (correct) antepenultimate syllable. The lax rounded vowel 
u /ø/ as in nut ´EHQHÀWµ�GRHV�QRW�UHDOO\�H[LVW�LQ�,QGRQHVLDQ��VR�,�DVVXPH�WKDW�
the speakers confused it with another rounded vowel that does exist in their 
language, namely the tense /u/ or /o/. Actually, the Indonesians realized 
the unstressed /u/ considerably shorter than the Dutch speakers did. 

Tense vowels were, for the Indonesian subjects also, in most cases longer 
than lax vowels. This is in line with the typical realization of Dutch vowels by 
QDWLYH�VSHDNHUV��5LHWYHOG�DQG�9DQ�+HXYHQ�������������3DLUZLVH�&RPSDULVRQV�
VKRZ�WKDW�WKH�GLIIHUHQFHV�DUH�RQO\�VLJQLÀFDQW�LQ�WKUHH�WHQVH�OD[�SDLUV���D�����A/ 
S� ���������H�����E��S���������DQG��O�����ø���S�����������1RWLFH��KRZHYHU��WKDW�
tense /u/ is realized shorter than lax /ø/. Finally, unlike the Dutch results, 
the difference between /o/ and /ç��LV�QRW�VLJQLÀFDQW��FRPSDUH�5LHWYHOG�DQG�
9DQ�+HXYHQ������������

Comparison of native and non-native speakers��&RPSDULQJ� WKH�ÀJXUHV�RI� WKH�
mean vowel durations of the native speakers (Figure 2) with that of the 
QRQ�QDWLYH�VSHDNHUV��)LJXUH�����RXU�,QGRQHVLDQ�VXEMHFWV�VHHP��OLNH�WKH�'XWFK�
subjects, to be able to differentiate between the realizations of stressed and 
unstressed vowels. The effect of stress on vowel duration was similar for 
both groups of subjects. Moreover, the typical differences in length between 
WHQVH�DQG�OD[�YRZHOV�DOVR�RFFXU�LQ�RXU�QRQ�QDWLYH�GDWD��,W� LV�DOVR�ERUQ�RXW�
E\� WKH� LQGHSHQGHQW� W�WHVW� WKDW� WKH�HIIHFW�RI�QDWLYHQHVV�ZDV� LQVLJQLÀFDQW� �S�
YDOXH���������6LJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV�
only occur in the unstressed condition of the vowels /I���)�������� �������S�
 ��������DQG��ø���)������� �������S� ���������7KH�QRQ�QDWLYH�VSHDNHUV�UHDOL]HG�
the unstressed /I��VLJQLÀFDQWO\�VKRUWHU� WKDQ�WKH�QDWLYH�VSHDNHUV�GLG��7KH�
unstressed /ø��SURGXFHG�E\�WKH�QRQ�QDWLYH�VSHDNHUV�ZDV�VLJQLÀFDQWO\�ORQJHU�
than that produced by the native speakers.

Table 2  sums up the percentages of the lengthening of the stressed vowels. 
The table shows that the overall accentual lengthening is in general greater 
E\�WKH�QRQ�QDWLYH�VSHDNHUV�WKDQ�E\�WKH�QDWLYH�VSHDNHUV��7KH�RQO\�H[FHSWLRQ�LV�
the lengthening of the /o/ (oo) this vowel is lengthened more by Indonesian 
VSHDNHUV�WKDQ�E\�'XWFK�VSHDNHUV�ZKHQ�VWUHVVHG��7KLV�ÀQGLQJ�LV�LQ�OLQH�ZLWK�
WKH�ÀQGLQJ�LQGLFDWHG�LQ�5RRVPDQ�������������IRU�%HWDZL�0DOD\��DQ�,QGRQHVLDQ�
vernacular with similar prosodic characteristics as Indonesian.

2. Vowel quality 

Native speakers��$�PXOWLYDULDWH�DQDO\VLV�RI�YDULDQFH�IRU�WKH�QDWLYH�VSHDNHUV·�
data was carried out with F1 and F2 in the dependent list broken down by 
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stress condition and vowel type. The combined effects of stress and vowel 
W\SH�ZHUH�QRW� VLJQLÀFDQW� IRU�)�� �)� ��������� � �������S� � ������� DQG�)�� �)�
��������� ��������S� ���������+RZHYHU��WKHUH�ZDV�D�VLJQLÀFDQW�HIIHFW�RI�VWUHVV�
IRU�)��ZLWK�)��������� ��������S� ��������WKRXJK�QRW�IRU�)���)��������� ��������
p, 0.073). Figure 4 illustrates the mean F1 and F2 values of the Dutch vowels 
spoken by native speakers in stressed (dark circle) and unstressed (light circle) 
condition. Spelling notation is used to indicate the tense (aa, ie, uu …) and the 
lax (a, i, u …) vowels.

The formant values of the Dutch vowels in Figure 4 are similar to those 
found by Pols (1977) and Van Bergem (1993), both cited in Rietveld and Van 
+HXYHQ������������������

 Vowel
 
native QRQ�QDWLYH

Note
* One condition of the /O/ is 
missing due to the lack of data.
** /´/ no data of the stressed 
condition.
The minus value means that the 
stressed vowel is shorter.

/A/ ����� �����

/a/ ����� 93.99

/E/ ����� �����

/e/ ����� 85.79

/O/* . 55.98

/I/ ����� 39.47

/i/ ����� �����

/ç/ 31.21 �����

/u/ ����� �����

/o/ 98.42 39.52

/´/** . ������

/ø/ ������ ������

/y/ 113.79 ������

 Total 38.37 47.97

7DEOH�����3HUFHQWDJH�RI�VWUHVV�UHODWHG�OHQJWKHQLQJ�E\�WKH�QDWLYH�DQG�WKH�QRQ�QDWLYH�
speakers for each vowel separately and for all vowels together 

Figure 4 shows that the Dutch speakers realized the vowels to a certain 
extent less centralized in stressed condition than in unstressed condition. A 
RQH�ZD\�DQDO\VLV�RI�YDULDQFH�VSOLW�LQWR�YRZHO�W\SH�ZDV�SHUIRUPHG�ZLWK�WKH�
mean F1 and F2 values in the dependent list broken down by stress condition 
DV�LQGHSHQGHQW�YDULDEOH��7KH�UHVXOW�VKRZV�WKDW�WKH�VWUHVV�HIIHFW�LV�VLJQLÀFDQW�
for the F1 of the vowels /a/ (aa�LQ�)LJXUH����)�������� �������S� ��������DQG��E/ 
(e��)�������� �������S� ���������(IIHFWV�RI�VWUHVV�DUH�DOPRVW�VLJQLÀFDQW�IRU�WKH�)��
of / / (o��S� ����������I/ (i��S� ���������DQG��A/ (a��S� ���������7KH�'XWFK�QDWLYH�
speakers realized the stressed /a/, /E/, /ç/, /I/, and /A/ with a lower 
tongue position than the unstressed counterparts. Effects of stress on the F2 are 
KLJKO\�VLJQLÀFDQW�IRU�WKH�WHQVH��H���ee��)�������� ��������S� ��������DQG�DOPRVW�
VLJQLÀFDQW�IRU�WKH�OD[��E/ (e��S� ���������)LJXUH���DOVR�VKRZV�WKDW�XQVWUHVVHG�
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/e/ (ee) and /E/ (e) were rather close to the schwa vowel /´/. The extreme 
GLVVLPLODULW\�EHWZHHQ�WKH�)�·V�RI�VWUHVVHG�DQG�XQVWUHVVHG�u /ø/, as illustrated 
LQ�)LJXUH����LV�DFFLGHQWDO��)������DQG�GXH�WR�WKH�VPDOO�DPRXQW�RI�GDWD�
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oo

oo

eu
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uu

ee
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Figure 4. Scatterplot of mean F1 and F2 values of Dutch monophthongs in stressed 
and unstressed condition, spoken by four Dutch speakers (two males and two 
females). The letter s symbolized the schwa /´/.

Non-native speakers��9RZHO�TXDOLW\�DQDO\VLV�RI�WKH�QRQ�QDWLYH�VSHDNHUV�VWDUWV�
with the analysis of the effect of stress on the F1 and F2 of the Dutch vowels 
as spoken by the three subjects. The results show that the effects of vowel 
W\SH�DQG�VWUHVV�FRQGLWLRQ�WRJHWKHU�DUH�KLJKO\�VLJQLÀFDQW�IRU�)��DQG�)��ZLWK�S�
���������+RZHYHU��WKH�HIIHFW�RI�VWUHVV�DORQH�LV�QRW�VLJQLÀFDQW��JLYHQ�WKDW�D�RQH�
ZD\�$129$�VKRZV�LQVLJQLÀFDQW�HIIHFWV�RI�VWUHVV�ZLWK�)��������� ��������S� �
����IRU�)��DQG�)��������� ��������S� �����IRU�)���7KH�YRZHO�WULDQJOH�RI�WKH�'XWFK�
monophthongs spoken by the Indonesian subjects is illustrated in Figure 5.

Figure 5 shows a scatterplot of the Dutch monophthongal vowels as spoken 
by all three Indonesian subjects taken together. The spelling of the vowels is 
the same as in Figure 4. The dark circles represent the stressed vowels and the 
light circles the unstressed vowels. In most cases, the dark circles of the stressed 
WRNHQV�DUH�VLWXDWHG�QHDU�WKH�HGJH�RI�WKH�ÀJXUH��PRVW�YRZHOV�DUH�DUWLFXODWHG�
more carefully if they are stressed. Their unstressed counterparts tend to be 
closer to the central vowel, the schwa /´���+RZHYHU��D�PLQRULW\��QDPHO\�WKH�
tense vowels /u/, /O/ and /y/ (oe, eu, uu in Figure 5) behave differently, 
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although the stressed and unstressed /u/ (oe) realizations are very close to each 
other; the F1 and F2 values for both stressed and unstressed /u/ are similar. 
/O/ and /y/ (eu and uu�LQ�)LJXUH����DUH�SUREDEO\�WKH�PRVW�GLIÀFXOW�YRZHOV�
for Indonesian students. The front rounded /y/ (uu) is realized with a higher 
F1 value when stressed, indicating a greater mouth opening. Moreover, /y/ 
becomes as backward as the central vowel when it is unstressed. Finally, the 
stressed lax vowel /I/ (i) has a lower F1, thus higher tong position, than its 
unstressed counterpart, but it is less to the front on the F2 axis. I carried out a 
RQH�ZD\�DQDO\VLV�RI�YDULDQFH�VSOLW�LQWR�WKH�GLIIHUHQW�YRZHOV��ZLWK�WKH�)��DQG�
F2 variables as the test variables and stress condition as the factor variable. 
7KH�UHVXOW�LQGLFDWHV�WKDW�WKH�HIIHFW�RI�VWUHVV�ZDV�RYHUDOO�LQVLJQLÀFDQW��6PDOO�
effects did, however, occur as regards the F1 of /i/ (ie�LQ�)LJXUH����)� �������
p value 0.099), and /E/ (e��)� �������S�YDOXH��������DQG�RQ�WKH�)��RI��E/ (e; F 
 �������S� ��������DQG��R���oo��)� �������S� ���������$V�LOOXVWUDWHG�LQ�)LJXUH����
stressed ie was articulated with a lower F1, hence higher tong position, while 
e was articulated with a higher F1, hence greater mouth opening than their 
unstressed counterparts. The front vowel e was pronounced more forward, 
while the back rounded vowels, oo, was pronounced more backward when 
stressed.
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Figure 5. Scatterplot of the Dutch monophthongs in stressed and unstressed 
condition, spoken by three Indonesian students (one male and two females). The 
letter s symbolized the schwa /´/.
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Comparison of native and non-native speakers��7R�LQYHVWLJDWH�ZKHWKHU�WKH�QRQ�
native speakers realized the stressed monophthongal vowels in the same way 
DV� WKH�QDWLYH�VSHDNHUV��D�RQH�ZD\�$129$�VSOLW� LQWR� WKH�VWUHVV�FRQGLWLRQV�
was carried out to test the effects of nativeness on the F1 and F2 values of 
WKH�YRZHOV��7KH�UHVXOW�VKRZV�WKDW�KLJKO\�VLJQLÀFDQW�HIIHFWV�RFFXU�IRU�)��LQ�
ERWK�FRQGLWLRQV��ZLWK�)��������� ���������S���������LQ�VWUHVV�FRQGLWLRQ�DQG�)�
�������� ����������S���������LQ�XQVWUHVVHG�FRQGLWLRQ��1R�VLJQLÀFDQW�HIIHFWV�DUH�
IRXQG�IRU�)��LQ�ERWK�FRQGLWLRQV��)�����LQ�VWUHVVHG�DQG�XQVWUHVVHG�FRQGLWLRQ���
6XEVHTXHQWO\�� D� VLPLODU� RQH�ZD\�$129$�ZDV� H[HFXWHG� IRU� WKH� VWUHVVHG�
FRQGLWLRQ�RQO\��VSOLW�LQWR�YRZHO�W\SH��7KH�RXWFRPH�GHPRQVWUDWHV�VLJQLÀFDQW�
GLIIHUHQFHV�LQ�YRZHO�TXDOLWLHV�EHWZHHQ�WKH�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV�DV�
illustrated in Table 3. 

vowel Stressed condition Unstressed condition

df F1 F2 df F1 F2

F Sig. F Sig. F Sig. F Sig.

a /A/ (1,56) 8.222 0.006 0.594 0.444 (1,102) 43.452 0.000 0.275 0.601

aa /a/ (1,53) 0.629 0.431 9.295 0.004 (1,24) 4.343 0.048 0.154 0.698

e /E/ (1,34) 17.634 0.000 0.765 0.388 (1,40) 44.029 0.000 7.845 0.008

ee /e/ (1,49) 39.386 0.000 0.333 0.566 (1,22) 36.556 0.000 0.686 0.416

eu /O/ (1,50) 0.752 0.425 0.377 0.566 (1,4) 1.019 0.370 1.634 0.270

i /I/ (1,51) 15.168 0.000 0.475 0.494 (1,70) 63.735 0.000 0.985 0.324

ie /i/ (1,24) 42.236 0.000 0.478 0.496 (1,42) 83.040 0.000 3.783 0.058

o /ç/ (1,30) 3.265 0.081 1.895 0.179 (1,54) 31.275 0.000 6.917 0.011

oe /u/ (1,22) 18.938 0.000 0.691 0.415 (1,12) 16.451 0.002 0.209 0.655

oo /o/ (1,34) 3.086 0.088 0.680 0.415 (1,24) 15.844 0.001 0.319 0.577

schwa /´/ (1,238) 162.907 0.000 0.020 0.887

u /ø/ (1,6) 0.101 0.762 7.474 0.034 (1,18) 12.399 0.002 2.201 0.155

uu /y/ (1,6) 3.774 0.100 0.047 0.836 (1,12) 5.319 0.040 0.487 0.498

7DEOH����$129$�WDEOH�RI�VLJQLÀFDQFHV��GLIIHUHQFHV�EHWZHHQ�WKH�UHDOL]DWLRQV�E\�WKH�
QDWLYH�DQG�WKH�QRQ�QDWLYH�VSHDNHUV�RI�)��DQG�)��RI�WKH�'XWFK�YRZHOV�LQ�VWUHVVHG�
and unstressed condition. 

Data for the schwa vowel (/´/) do not exists in stressed condition because the 
VFKZD�LV�QHYHU�VWUHVVHG�E\�QDWLYH�VSHDNHUV�RI�'XWFK��6LJQLÀFDQW�GLIIHUHQFHV�
EHWZHHQ�WKH�QRQ�QDWLYH�DQG�WKH�QDWLYH�VSHDNHUV�RFFXU�DV�UHJDUGV�WKH�)��RI�WKH�
stressed /A/, /E/, /e/, /I����L���DQG��X���1RQ�QDWLYH�VSHDNHUV�SURQRXQFHG�
WKHVH�YRZHOV�ZKHQ�VWUHVVHG�ZLWK�VLJQLÀFDQWO\�KLJKHU�)���LQGLFDWLQJ�JUHDWHU�
PRXWK�RSHQLQJ�� WKDQ� WKH�QDWLYH� VSHDNHUV�GLG��2Q� WKH�)�� D[LV�� VLJQLÀFDQW�
GLIIHUHQFHV�EHWZHHQ�WKH�QDWLYH�DQG�QRQ�QDWLYH�VSHDNHUV�RQO\�RFFXU�IRU�VWUHVVHG�
/a/ and /ø/ (aa and u���1RQ�QDWLYH�VSHDNHUV�DUWLFXODWHG�VWUHVVHG�aa and u 
further back in the oral cavity than the native speakers. All the other stressed 
YRZHOV�ZHUH�SURQRXQFHG�E\�WKH�QRQ�QDWLYH�VSHDNHUV�ZLWK�VLPLODU�)��YDOXHV�
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as were pronounced by the native speakers. 
2Q�WKH�RWKHU�KDQG��VWURQJHU�VLJQLÀFDQFHV�RFFXU�IRU�WKH�)��LQ�XQVWUHVVHG�

FRQGLWLRQV��7KH�QRQ�QDWLYH�VSHDNHUV�UHDOL]HG�DOPRVW�DOO�XQVWUHVVHG�YRZHOV�
VLJQLÀFDQWO\�PRUH�RSHQ� WKDQ� WKH�QDWLYH� VSHDNHUV�GLG��2QO\� WKH�GHJUHH�RI�
openness of /O��RI�WKH�QRQ�QDWLYH�VSHDNHUV�ZDV�VLPLODU�WR�WKDW�RI�WKH�QDWLYH�
VSHDNHUV��7KH�IURQW�EDFN�GLVWLQFWLRQ��WKH�SRVLWLRQ�RQ�WKH�)��D[LV���ZDV� OHVV�
SUREOHPDWLF�IRU�WKH�QRQ�QDWLYH�VSHDNHUV��6LJQLÀFDQW�GLIIHUHQFHV�RQO\�RFFXU�
for /E/ and /ç/ that were realized more forward by the Indonesians. 

When we compare Figures 4 and 5, we notice that the vowel triangle of 
the native Dutch speakers (Figure 4) is considerably larger than that of the 
QRQ�QDWLYH�VSHDNHUV��)LJXUH�����,Q�)LJXUH����WKH�)��YDOXHV�RI�WKH�FORVH�YRZHOV�
/i, y, u/ (ie, uu and oe��DUH�DURXQG���������+]��ZKHUHDV� LQ�)LJXUH��� WKHVH�
YDOXHV�DUH�EHWZHHQ�����DQG�����+]��$OVR��WKH�IURQW�YRZHOV��L��DQG��H���ie and 
ee) in Figure 4 have considerably higher F2 values than those in Figure 5. As 
regards the open vowel, /a/ (aa), there does not seem to be much difference 
EHWZHHQ�WKH�)��YDOXHV�LQ�ERWK�ÀJXUHV��QRU�LV�WKH�VSUHDGLQJ�RQ�WKH�)��D[LV�YHU\�
GLIIHUHQW��7KH�VPDOOHU�YRZHO�WULDQJOH�RI�WKH�QRQ�QDWLYH�VSHDNHUV�VXJJHVWV�WKDW�
their native language, which has only six vowel phonemes and, consequently, 
D�VPDOOHU�YRZHO�WULDQJOH��LQÁXHQFHV�WKH�SURQXQFLDWLRQ�RI�WKHVH�VSHDNHUV��$�
similar effect was found by Van Zanten (1989). In this research, Indonesians 
with a Sundanese background used a larger vowel space than Toba Batak 
VSHDNHUV��ZLWK�WKH�VL]H�RI�WKH�-DYDQHVH�YRZHO�VSDFH�LQ�EHWZHHQ�WKHVH�WZR��7KLV�
could be explained by taking into account the vowel systems: Sundanese has 
VHYHQ�YRZHOV��-DYDQHVH�VL[��DQG�7RED�%DWDN�ÀYH�

+RZHYHU��,�VXVSHFWHG�WKDW�WKH�GLIIHUHQFHV�ZHUH�SDUWO\�FDXVHG�E\�JHQGHU��
the native Dutch speakers consisted of two males and two females, whereas 
the Indonesian speakers included only one male, and two females. Thus, 
FRUUHVSRQGLQJ� WR� WKH�DQDO\VLV�RI� WKH�QDWLYH� VSHDNHUV·�GDWD�� DQ�DQDO\VLV�RI�
variance was performed with the mean F1 and F2 as the dependent variables 
EURNHQ�GRZQ�E\�JHQGHU�WR�LQYHVWLJDWH�ZKHWKHU�WKHUH�DUH�VLJQLÀFDQW�GLIIHUHQFHV�
EHWZHHQ� WKH�PDOH� DQG� IHPDOH�QRQ�QDWLYH� VSHDNHUV��7KH� UHVXOW� VKRZV� WKDW�
WKH�HIIHFW�RI�VSHDNHU�VH[�LV�KLJKO\�VLJQLÀFDQW�IRU�WKH�)��YDOXHV�ZLWK�)���������
 ��������S����������EXW�QRW�IRU�WKH�)��YDOXHV��)��������� �������S� ���������7KH�
IHPDOH�QRQ�QDWLYH�VSHDNHUV�UHDOL]HG�WKH�PLG�DQG�ORZ�YRZHOV��OLNH��H��DQG�
�D���ZLWK�D�VLJQLÀFDQWO\�KLJKHU�)���WKXV�PRUH�RSHQ��WKDQ�WKH�PDOH�QRQ�QDWLYH�
GLG��7KHUH�DUH�QR�VLJQLÀFDQW�GLIIHUHQFHV�LQ�WHUPV�RI�IURQW�EDFN�DUWLFXODWLRQ��7KH�
IROORZLQJ�ÀJXUHV��)LJXUHV��D�DQG��E��GLVSOD\�WKH�VFDWWHUSORWV�RI�WKH�PDOH�DQG�
female native speakers separately. The same spelling notations as for Figure 
4 are used to refer to the tense (two letters aa, ee, oo …) and the lax vowels 
(single letter a, e, o …).

$�RQH�ZD\�$129$�VSOLW�LQWR�VWUHVV�FRQGLWLRQ�ZDV�H[HFXWHG��6LJQLÀFDQW�
differences occur for the F1 of aa���D���S� ���������a (/A���S� ���������i (/I/, p 
 ���������ee���H���S� ���������DQG�e (/E���S� ���������DQG�LQ�RQH�YRZHO�WKH�uu 
IRU�WKH�)���ZLWK�S� ��������7KH�IHPDOH�QRQ�QDWLYH�VSHDNHUV�KDG�D�GLIÀFXOW\�LQ�
producing the front rounded uu. They pronounced that vowel backward in 
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WKH�RUDO��FDYLW\��+RZHYHU��FRPSDUHG�WR�ÀJXUH����WKH�QRQ�QDWLYH�PDOH�VSHDNHU�
realized the uu�WRR�PXFK�IRUZDUG��7KH�YRZHO�VSDFH�RI�WKH�IHPDOH�QRQ�QDWLYH�
VSHDNHUV��)LJXUH��E��LV�LQGHHG�ODUJHU�WKDQ�WKDW�RI�WKH�PDOH�QRQ�QDWLYH�VSHDNHU�
�)LJXUH� �D��� ,W� LV�� KRZHYHU�� FRQVLGHUDEO\� VPDOOHU� WKDQ� WKH�YRZHO� VSDFH�RI�
the native Dutch speakers (Figure 4). In particular, the Dutch speakers 
differentiated more as regards openness. 

)LJXUH� �D�� 6FDWWHUSORW� RI� WKH�'XWFK�PRQRSKWKRQJV� LQ� VWUHVVHG� DQG�XQVWUHVVHG�
FRQGLWLRQ��VSRNHQ�E\�RQH�PDOH�QRQ�QDWLYH�VSHDNHU�

Conclusion

In this research, I investigated the way in which Indonesian students pronounce 
'XWFK�YRZHOV��,�ZDQWHG�WR�ÀQG�RXW�WR�ZKDW�H[WHQW�WKH�SURQXQFLDWLRQ�RI�QRQ�
native speakers differs from the speech of native speakers of Dutch. My main 
interest was the realization of Dutch stressed versus unstressed vowels, with 
focus on the duration and the quality of the vowels.

7KH�ZD\� LQ�ZKLFK� WKH� QRQ�QDWLYH� VSHDNHUV� UHDOL]HG�YRZHO� GXUDWLRQ�
GLIIHUHG�LQ�JHQHUDO�QRW�VLJQLÀFDQWO\�IURP�WKH�QDWLYH�VSHDNHUV·�SURQXQFLDWLRQ��
Differences occurred only in a few cases. To start with, a difference occurred 
GXH� WR� WKH�ZURQJ� VWUHVV�SRVLWLRQ�� WKDW� LV�� QRQ�QDWLYH� VSHDNHUV� VRPHWLPHV�
pronounced the schwa vowel with stress, which is not correct; schwa is 
QHYHU�VWUHVVHG�LQ�'XWFK��,Q�DGGLWLRQ��QRQ�QDWLYH�VSHDNHUV�UHDOL]HG�WKH��ø/ 
(u��VLJQLÀFDQWO\�ORQJHU�LQ�XQVWUHVVHG�WKDQ�LQ�VWUHVVHG�FRQGLWLRQ��2Q�WKH�RWKHU�
KDQG��WKH�QRQ�QDWLYH�DQG�WKH�QDWLYH�VSHDNHUV�UHDOL]HG�WHQVH�OD[�GLVWLQFWLRQV�
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LQ�DOPRVW�WKH�VDPH�ZD\��+RZHYHU��DFFHQWXDO�OHQJWKHQLQJ�ZDV�VWURQJHU�E\�WKH�
QRQ�QDWLYH�VSHDNHUV�WKDQ�E\�WKH�QDWLYH�VSHDNHUV��7KLV�ODVW�ÀQGLQJ�FRUUHVSRQGV�
WR�5RRVPDQ��������

7KH�TXDOLW\�RI�WKH�'XWFK�YRZHOV�VSRNHQ�E\�WKH�QRQ�QDWLYH�VSHDNHUV�GLIIHUV�
to some extent from the vowel quality of the native Dutch speakers. The 
Indonesian students realized the vowels in general more open than the Dutch 
QDWLYH�VSHDNHUV�GLG��7KDW�WKHUH�DUH�QR�VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�)��
and F2 values of the stressed and unstressed vowels in general, suggests that 
RXU�QRQ�QDWLYH�VXEMHFWV�IRXQG�LW�KDUG�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�UHDOL]DWLRQV�
of stressed and unstressed vowels as regards quality. They did articulate the 
vowels slightly more clearly when stressed than when not stressed, but the 
difference between stressed and unstressed vowel tokens by the Dutch native 
speakers is obviously larger. If we compare the scatterplots of both groups of 
speakers, it can be said that the Dutch vowel space as used by the Indonesian 
students is smaller than that of the Dutch native speakers.  

The realization of Dutch stressed vowels by the Indonesian students 
LV�SUREDEO\�LQÁXHQFHG�E\�WKH�GXUDWLRQDO�VWUXFWXUH�RI�WKHLU�PRWKHU�WRQJXH��
The Indonesian students of Dutch realized stressed vowels with more 
lengthening than the Dutch native speakers did. This may be because length 
is not a distinctive feature in Indonesian: it does not differentiate one vowel 
from another, as is the case with the lax (short) vowels and their tense (long) 

)LJXUH� �E�� 6FDWWHUSORW� RI� WKH�'XWFK�PRQRSKWKRQJV� LQ� VWUHVVHG� DQG�XQVWUHVVHG�
FRQGLWLRQ��VSRNHQ�E\�WZR�IHPDOH�QRQ�QDWLYH�VSHDNHUV�
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counterparts in Dutch. The way in which phrasal accents are realized in 
Indonesian may also play a role here. Lastly, Indonesian students produced a 
smaller vowel space than the Dutch natives did, most likely because Indonesian 
does not have as many vowels as Dutch. Indonesian speakers need less space 
to accommodate the six vowels of their native language, which probably was 
the cause why they pronounced the Dutch vowels rather close together. 

Finally, Indonesian students need to learn more about how to realize 
stress in Dutch. It is not always necessary to pronounce stressed vowels with 
extreme lengthening, but it is better to pronounce stressed vowels more clearly 
compared to vowels that are not stressed. 
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