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3.. THE DOMAI N OF ACCENTUAL 
LENGTHENING ::  DUTCH VS. ENGLISH 1 

3.1.. Introduction 

Thiss chapter explores the influence of prosodie structure on accentual lengthening 
(lengtheningg related to phrasal prominence) in Dutch and English, two Western-
Germanicc languages with broadly similar prosodie characteristics. Both of these 
languagess have partially predictable lexical stress based on quantity-sensitive rules 
(Hayes,, 1981), and both have been classified as stress-accent languages (Beekman, 
1986;; Beekman &  Pierrehumbert, 1986). Stress-accent languages are claimed to make 
greaterr use of factors other than pitch in signalling prominence than non-stress-accent 
languagess (Beekman, 1986). 

Accentuall  lengthening has been found to extend over domains larger than the 
syllablee in both Dutch and English (Nooteboom, 1972; Eefting, 1991; Sluijter & van 
Heuven,, 1995, 1996; Turk & Sawusch, 1997; Turk & White, 1999). Despite the fact 
thatt Dutch and English have broadly similar prosodie characteristics, accentual 
lengtheningg has been claimed to extend throughout different domains in these two 
languages.. Dutch researchers (Nooteboom, 1972; Eefting, 1991; Sluijter & van 
Heuven,, 1995, 1996) claim that phrasal prominence causes a nearly linear time 
expansionn of the entire word in Dutch, whereas Turk & Sawusch (1997) claim that 
mostt of the effects of accentual lengthening in English occur within a domain 
beginningg with the onset of the primary stressed syllable, and extending rightward 
untill  the end of the word. 

Inn this chapter, we reconsider the claim that Dutch and English have different 
domainss of accentual lengthening, in light of a reexamination of the Dutch literature, 
andd in light of new English results which show slightly longer initial unstressed 
syllabless in accented words as compared to a completely unaccented baseline conditi-
onn for some subjects (Turk & White, 1999). We present a critical review of these 
studiess in the following section, and motivate our current study from the fact that the 
experimentall  conditions were not always comparable in the two languages. We then 
presentt a Dutch accentual lengthening experiment designed to be directly comparable 
too the Turk & Sawusch English study. 

11 This chapter  will appear  in Journal of Phonetics as T. Cambier-Langeveld &  A£. Turk (2000): "A 
cross-linguisticc study of accentual lengthening: Dutch vs. English." 
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3.2.. Background 

Inn the following sections, we give a review of previous work on the distribution of 

accentuall  lengthening effects both across segments within an accented syllable and 

acrosss syllables within an accented word, in Dutch (§3.2.1) and English (§3.2.2). 

Whilee the research on Dutch and English agree that all segments within the accented 

syllablee are lengthened, some discrepant claims have been made with respect to the 

spreadingg of accentual lengthening within the accented word. In §3.2.3, we will look 

intoo these discrepancies in more detail. 

3.2.1.. Previous experiments on Dutch 

Inn this section, we discuss the work on accentual lengthening in Dutch by Nooteboom 

(1972),, Eefting (1991) and Sluijter & van Heuven (1995, 1996). The experimental 

conditionss across these experiments were largely comparable. In general, elements in 

accentedd target words were compared with the same elements in unaccented words. 

Thee position of accent in sentences where the target word was unaccented was 

variablee across studies, but generally occurred to the right of the target word. 

Nonee of the above studies were specifically designed to test the types of constitu-

entss which influence the spread of accentual lengthening, nor to directly compare 

rightwardrightward spreading with leftward spreading. Nevertheless, these studies do show that 

accentuall  lengthening in Dutch can extend throughout all syllables in an accented 

word,, since all syllables are significantly lengthened when the word is accented. At 

thee surface, therefore, Dutch appears to show results which are inconsistent with Turk 

&&  Sawusch's claim for English (i.e. the claim that accentual lengthening extends only 

too the right of the accented syllable). However, a significant effect in all syllables does 

nott exclude the possibility of a directional asymmetry, as found for English. We 

thereforee reexamine the Dutch data to determine whether there are any indications of 

asymmetriess in accentual lengthening before and after the pitch accented syllable. 

Eeftingg (1991) provides Dutch data on accentual lengthening both within the 

accentedd syllable and across syllables within the accented word. She investigated the 

effectss of accentuation and focus structure on a single subject's renditions of eight 

monosyllabicc CVC words (e.g. kaak) and eight trisyllabic CaCVCoC words (e.g. 

gekakel).gekakel). The words were embedded in meaningful sentences. Within the monosylla-

bicc CVC words, when accented words representing new information were compared 

withh unaccented words representing old information, Eefting found 41%, 17%, and 
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40%% lengthening on the onset, nucleus, and coda, respectively.2 When accented 

wordss representing new information were compared with unaccented words in a 

comparablee information status condition, she found 61%, 17%, and 41% lengthening 

onn the onset, nucleus, and coda. Vowels thus appear to lengthen less than consonants. 

Sincee onsets and codas did not always consist of the same segment, it is difficult to 

comparee their magnitudes of lengthening. 

Inn Nooteboom (1972), the effect of accent was studied on two subjects' renditions 

off  reiterant nonsense words such as /pa.'paipaqj/, /pai'paipaqj/, /pa.'pai'paip/, etc. which 

variedd in number of syllables (2, 3, or 4), position of lexical stress, and segmental 

composition.. The target nonsense words were placed in the frame sentence De uiting 

[...J[...J is onzin ('the utterance [...] is nonsense'), where the pitch accent occurred either 

onn the target word (accented condition), or on the first syllable of onzin (unaccented 

condition).. Results showed that all syllable nuclei in accented words may be lengthe-

nedd under accent, but that magnitudes of lengthening vary considerably across 

speakers,, syllable position, stress position, and number of syllables. Nooteboom 

formulatess and perceptually verifies several rules determining vowel durations, 

incorporatingg the effects of stress, position in the word and number of syllables 

followingg in the word. Crucially though, he states mat "[t]he same rules essentially 

applyy in dominant and non-dominant words" (Nooteboom, 1972; p. 75), where 

'dominant'' corresponds to 'accented' in our terminology. So, no consistent interac-

tionss or asymmetries were observed with respect to durational effects of accent. 

Eeftingg (1991) and Sluijter & van Heuven (1995,1996) also found that all syllables 

inn accented words are longer than comparable syllables in unaccented words. As 

mentionedd earlier, Eefting (1991) investigated the effects of accent and focus inde-

pendently.. She found that all segments and syllables contribute to the change in word 

durationn due to accent The extent to which each syllable participates in the lengthe-

ning,, however, seems to depend at least partly on its position in the word (or its 

positionn relative to the accent). The syllable durations for Eefting's trisyllabic target 

wordss are given in Table 3.1, giving the results for [+accent] vs. [-accent] (both 

conveyingg new information) and for [+accent/new] vs. [-accent/old] (combining 

informationn status and accent condition, as is usually done in the literature). 

Inn the latter conditions, unstressed syllables to the left of the accented syllable are 

lengthenedd less than unstressed syllables to the right of the accented syllable (13% vs. 

Thesee percentages as well as the other  percentages reported in this chapter, were calculated using the 
formul aa (DURacc-DURunacc)/DURunacc * 100. The percentages reported in Eefting (1991) differ  from 
thee ones given here because another  formula was used, expressing the durational difference between 
+/-- accent relative to the accented duration: (DURacc-DURunacc)/DURacc * 100. 
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24%).. When both conditions convey new information, however, the opposite seems 

too be the case (36% vs. 29%). Therefore, rightward spreading seems stronger than 

leftwardd spreading only when accent condition is combined with information status. 

Att this point, we do not know why this spreading should be any different when the 

accentt conditions have the same information status. 

TableTable 3.1. Summary of syllable durations (in ms) in previous Dutch work. Grey 
shadingg indicates lengthening of unstressed syllables. 

Eefting g 
(1991) ) 

-- accent 

+accent +accent 

%length. . 

Sluijterr  & 
v.Heuven n 
(1995) ) 

-- accent 

+accent +accent 

%length. . 

Sluijterr  & 
v.Heuven n 
(1996) ) 

-accent t 

+accent +accent 

%length. . 

[+accent]]  vs. [-accent] (both new) 

gee 'ka kel 

811 199 96 

1100 285 124 

35,8%% 43.2% 29;2% 

+accent:: focus on word 

porr 'tiek 

1900 201 

2155 252,5 

13.2%% 25.6% 

'pott lood 

2466 148,5 

300300 193 

22.0%% 30.0% 

lexical l 

kaa 'non 

1422 262 

1511 278 

6.3%% 6.1% 

'kaa non 

2277 214 

2544 233 

[+accent/new]]  vs. [-accent/old] 

gee 'ka kel 

900 199 103 

1022 273 128 

13.3%% 37.2% 24.3% 

+accent:: focus on stressed syl. 

porr 'tiek 

1900 201 

2122 260 
11.6%% 29.4% 

'pott lood 

2466 148,5 

2999 192.5 

21.5%% 29.6% 

reiterant t 

naa 'na 

1577 260 

1622 289 

11.9%% &9% L 3.2% 11.2% 

'naa na 

2355 190 

2611 209 

11.1%% 10.0% 

Inn Sluijter & van Heuven (1995), five words with initial stress (like 'potlood) and 

sixx words with final stress (like por'tiek) were placed in the frame sentence Ik heb [...] 

gezegdgezegd ('I have [...] said'), with a precursor question putting focus on the whole test 

wordd (broad focus), on the accented syllable only (narrow focus), or on the word 

gezegdgezegd (no focus, unaccented). In Sluijter & van Heuven (1996), the words 'kanon 

andd ka'non and reiterant versions ('nana, na'na) were placed in the frame sentence 

WiljeWilje [...]  zeggen ('Wil l you [...] say'). In unaccented condition, the word zeggen was 

accented.. Their results are also summarized in Table 3.1. Both Sluijter & van Heuven 

(1995)) and Sluijter & van Heuven (1996) show indications of asymmetric accentual 

lengtheningg within a word: final unstressed syllables consistently show greater 



THEE DOMAI N OF ACCENTUAL LENGTHENING : DUTCH VS. ENGLISH 73 

magnitudess of accentual lengthening than initial unstressed syllables. 
Inn summary, there is at least some indication that unstressed syllables to the left of a 

pitchh accented syllable may be lengthened less than unstressed syllables to the right of 
aa pitch accented syllable in Dutch. However, since the segmental composition of 
thesee syllables was not the same, it is difficult to make firm conclusions without 
additionall  data. 

3.2.2.. Previous experiments on English 

Inn this section, we discuss previous accentual lengthening experiments on English by 
Turkk & Sawusch (1997), Sluijter (1995) and Turk & White (1999). We will pay 
particularr attention to methodological differences between the study by Turk & 
Sawuschh and the ones on Dutch described above, since Turk & Sawusch's conclusion 
regardingg the domain of accentual lengthening in English is different from the one 
drawnn for Dutch. 

Inn Turk & Sawusch (1997), four conditions surrounding unstressed syllables were 
constructedd such that the leftward and rightward spreading of accentual lengthening 
bothh within the word and across a word boundary could be investigated. They used 
materiall  in which a syllable could belong either to the first or the second word, so that 
thee segmental content of the test syllable was the same in all conditions. From here 
on,, and as in Turk & Sawusch (1997) and Turk & White (1999), in die notation of the 
environmentss in which the test items occurred an underscore '_' denotes the relative 
positionn of the test item (e.g. A_#u); other symbols include # (= word boundary), A 
(== accented syllable) and u (= unaccented syllable). 

Too investigate accentual lengthening within the accented syllable, Turk & Sawusch 
startedd off with a study of intervocalic consonants (underlined in the following 
examples)) in sequences of two monosyllables in two different accent environments: 
Accentedd vowel_Unaccented vowel (e.g. BEE farm/BEEE arm), and Unaccented vo-
wel_Accentedd vowel (e.g. bee EARM/beef ARM; the accented syllable is in capitals). 
Resultss showed that consonants were always longer when the word they belonged to 
wass accented, and that initial consonants were influenced somewhat more than final 
consonants.. These English results are compatible with Eefting's results for Dutch. In 
thee second experiment, durations of unaccented syllables in disyllabic words were 
measuredd to determine whether accentual lengthening could extend beyond a syllable 
boundary.. The same accent and word position environments were used: the test 
syllabless (underlined) thus occurred in phrases such as BACan force (A_#u), BAKE 
enforceenforce (A#_u), boom FORCE (u_#A) and bake g&FORCE (u#_A). The conditions 
inn which the test syllable is separated from the accent by a word boundary are 
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consideredd to be the unaccented environments. The results of this experiment are 

shownn in Figure 3.1. 

190--

"c7r r 
JË.170--
c c 
o o 
22 150-
3 3 Q Q 
£ 1 3 0 --
JO O 
C^110--
T J J 
CD D 
CO O 

SS 9 0 -
5 5 

C C 

33 70-

50--

BAKE E 

bake e 

enforce e 

ENFORCE E 

i i 

-*-u_A A 

BACONN force 
H H 

baconn FORCE 

i i 

Initial l Final l 

FigureFigure 3.1. Data from Turk & Sawusch (1997, Figure 5). The interaction between 
PositionPosition and Accent effects on unstressed syllable duration. 

Thee results show that the spreading of accentual lengthening in English is asymme-

tric:: the effect of u_A vs. A_u on final syllables was relatively large (19 ms, 12%), 

whereass there was no effect of accent on initial syllables. The lack of an effect of 

accentt on initial syllables seemed at odds with the Dutch results which had shown 

significantt amounts of lengthening on initial and final syllables, as duly noted by 

Turkk & Sawusch. In fact, they discuss an alternative account for their data in which 

theree is both a leftward effect within the word as well as a rightward effect crossing a 

wordd boundary, yielding some lengthening both in bake enFORCE (leftward within 

thee word) and in BAKE enforce (rightward across a word boundary), i.e. in the 

conditionss in which the test syllable is word-initial.3 This interpretation of the Turk & 

Notee that this alternative account does not dispute the conclusion that the lengthening is asymmetric 
inn English. 
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Sawuschh results predicts that some lengthening (a baseline effect) would be found for 

word-initiall  syllables if they were compared with unstressed syllables without any 

accentt in the immediate vicinity (referred to here as the baseline condition). However, 

onn the grounds of indirect evidence from the consonantal experiment just discussed, 

Turkk & Sawusch argue that there is no rightward effect crossing a word boundary, 

andd thus no leftward effect within the word either (since the test syllable in bake 

enFORCEenFORCE is just as long as in BAKE enforce). They therefore conclude that beside 

thee accented syllable only syllables following the accent within the word are lengthe-

ned.. Under this analysis the unaccented conditions (those in which the test syllable is 

outsidee of the accented word) can be considered baseline conditions (since in neither 

off  these conditions does the accent have any effect), and word-initial syllables are not 

lengthened.. The fact that initial  non-lengthened syllables (in BAKE enforce and in 

bakebake enFORCE) were slightly longer than final non-lengthened syllables (in bacon 

FORCE)FORCE) could possibly have been explained by the fact that initial syllables shared 

wordd membership with different phonetic material than final syllables did: in bake 

enforce,enforce, en- shares word membership with -force, while in bacon force, -on shares 

thee word along with bac-. 

Otherr experiments on accentual lengthening in English, following those reported in 

Turkk & Sawusch (1997), seem to indicate that word-initial syllables do show a 

baselinee effect (i.e. a difference between the accented condition and a condition with 

noo accent in the vicinity of the test syllable), implying that the alternative account for 

Turkk & Sawusch's results in which there is both a leftward effect within the word and 

aa rightward effect crossing a word boundary can account for more data. Sluijter 

(1995)) conducted an English experiment using the same experimental conditions as 

thee Dutch 'kanon-ka 'non study, with four sets of real words (e.g. compact-compact) 

andd their reiterant imitations. The frame sentence was Please produce [...]  for him 

again,again, with focus (hence accent) on the target word or on again. The results are 

summarizedd in Table 3.2. 

TableTable 3.2. Summary of syllable durations (in ms) in previous English work by 
Sluijterr (1995). Grey shading indicates lengthening of unstressed syllables. 

Sluijter r 
(1995) ) 

-- accent 

+accent t 

%length. . 

lexical l 

comm 'pact 

1477 272 

1600 319 

8.8%% 17.3% 

'comm pact 

1844 236 

2200 274 

19.6%% 16.1% 

reiterant t 

baa 'ba 

1599 198 

1711 238 

7,5%% 20.2% 

'baa ba 

1899 157 

2300 190 

21.7%% 21.0%i 
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Thesee results show that there is a baseline effect for word-initial unstressed syllables 

(off  around 8%), although the effect on word-final unstressed syllables is greater in 

magnitudee (16-21%). 

Turkk & White (1999) conducted several experiments on Scottish English which 

replicatedd and extended the Turk & Sawusch experiments. They added a baseline 

conditionn with no accent in the vicinity of the test syllable and found a picture which 

iss also more consistent with a baseline effect to the left of the accent within the word. 

Thee accentual lengthening effect on initial unstressed syllables was relatively small 

(4-5%),, and significant in a by Items analysis, but not in a by Subjects analysis; this 

suggestss that there may be some intersubject variability with respect to the effect on 

initiall  unstressed syllables in English- Turk & White's (1999) results agree with those 

off  Turk & Sawusch (1997) in that the rightward effect within the word is clearly 

strongerr than the leftward effect, showing that the distribution of accentual lengthe-

ningg is asymmetric in English. 

3.2.3.. Differences and similarities between the Dutch and English experiments 

Al ll  the Dutch experiments found that every syllable within a word is lengthened 

whenn the word is accented. Even though the extent to which each syllable was 

lengthenedd varied, the general conclusion has been that an accent causes linear 

expansionn of the entire word. This conclusion is in sharp contrast to Turk & Sa-

wusch'ss conclusion for English. They claim that accentual lengthening starts with the 

accentedd syllable and spreads only to the right to include following unstressed 

syllabless within the word. However, the conclusions for both Dutch and English may 

nott be entirely accurate. 

AA closer look at the Dutch data revealed that in this language too, accentual 

lengtheningg is regularly found to spread more to the right than to the left, as in 

English.. So, even though both word-initial and word-final syllables are indeed 

lengthened,, there may still be an asymmetry with respect to the amount of accentual 

lengtheningg on these syllables which is in the same direction as the asymmetry 

observedd for English. 

Neww experiments on English by Turk & White (1999), following those reported in 

Turkk & Sawusch (1997), indicate that unstressed syllables to the left of the accent 

mayy also be lengthened relative to a baseline condition without any accent in the 

immediatee environment, although not as much as syllables to the right. These 

observationss are in agreement with the findings in Sluijter (1995). There is thus some 

evidencee that English has a leftward baseline effect too, though not nearly as large as 

thee rightward baseline effect. 
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Thee conclusion drawn in Turk & Sawusch that Dutch and English have different 

domainss of accentual lengthening may find its origin in the different conditions which 

weree used. These differences may be best illustrated with the help of Diagram 3.1. In 

thiss diagram, the hypothetical results for 6 different conditions are depicted, assuming 

forr the moment that (1) there is a symmetric lengthening effect within an accented 

word,, i.e. accentual lengthening within the word spreads equally to the right and to 

thee left (so that (1-5) = (2-6)), and (2) there is a smaller effect crossing a word 

boundary,, i.e. a word boundary has an attenuating effect on the spreading of accentu-

all  lengthening, but doesn't block the effect entirely (so that (3-5) < (1-5) and (4-6) 

< (2 -6 ) ) .4 4 

JD D 
-O O 
JO O 
>» » 
CO O 

CO O 
CD D 

O O 

c c o o 
to o 
3 3 

T3 3 

U## A 

A#_u u 

u#_u u 

1 1 

3 - " " " ^ ^ 

5 5 
* * 

i i 

2 2 

^ ^ \ 4 4 

6 6 
* * 

i i 

AA #u 

u_#A A 

u_#u u 

word-initial l word-final l 

DiagramDiagram 3.1. Schematic representation of hypothetical results using six conditions. 
TheThe numbers in the figure are for ease of reference in the text. 

Althoughh we have just argued that Dutch may also show asymmetric lengthening (like English), at 
thiss point we take symmetric lengthening as the null hypothesis for Diagram 3.1, following the claims 
madee for Dutch in the literature. The assumption that there is a smaller effect crossing a word boundary is 
basedbased on findings in Turk & White (1999). 
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Inn Turk & Sawusch, the conditions 1, 2, 3 and 4 were used. The Dutch studies, 
however,however, used the conditions 1, 2,5 and 6 (except for one of Sluijter's experiments, 
inn which word-final syllables outside the accented word occurred in condition 4 
insteadd of 6). This means that the unaccented conditions with which syllables in 
accentedd words were compared were not the same. 

Thee English Turk & Sawusch experiments indicate that the first preliminary 
assumptionn (symmetric lengthening within the word) does not hold for English, since 
accentuall  lengthening was found to spread only to the right. Although word bounda-
riess clearly show an attenuating effect on the spreading of accentual lengthening, little 
cann be said about the amount of lengthening crossing a word boundary, since the 
baselinee conditions 5 and 6 were not included. The two possible accounts for Turk & 
Sawusch'ss results discussed above are actually two hypotheses concerning the 
relationshipp between the conditions 3 and 4 included in the experiment and the non-
includedd baseline conditions 5 and 6; Turk & Sawusch's analysis presumes that there 
iss no difference between these unaccented conditions, but at that point there was no 
directt evidence for this or any alternative view. 

Turkk & White (1999), while replicating the experiments by Turk & Sawusch on 
Americann English for Scottish English, also added conditions 5 and 6. Again the 
effectt was found to be asymmetrical for English. Moreover, the word-initial syllables 
inn conditions 1 and 3 were both longer than in the baseline condition 5 (by 4-5%), 
indicatingg that there can be both a small effect to the left within the word (u#_A, 
conditionn 1) and a small rightward effect crossing a word boundary (A#_u, condition 
3).. Unstressed syllables within the word and following the accent (A_#u, condition 2) 
weree clearly lengthened most, while no baseline effect was found for syllables to the 
leftt of the accent outside the word (condition 4 = condition 6). 

Thee effect of the different conditions used in die Dutch and English experiments on 
thee outcome of these experiments may now be understood as follows. From the more 
recentt experiments by Turk & White we may conclude that at least in English 
conditionss 1 and 3 yield test syllable durations which do not differ from each other, 
butt which are both longer than the test syllable in the baseline condition (5). Turk & 
Sawuschh had no baseline condition, and thus found no effect in word-initial syllables, 
sincee they compared condition 1 with condition 3. The Dutch studies, on the other 
hand,, found an effect on word-initial syllables because they were comparing conditi-
onn 1 with condition 5; these results seem contradictory, yet both are in accordance 
withh the picture emerging from Turk & White. Therefore we cannot conclude that 
Dutchh and English are different with respect to the spreading of accentual lengthening 
withoutt further experiments. 
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Inn order to make a valid comparison between Dutch and English accentual leng-
thening,, the data on Dutch need to be complemented. In fact, as noted above, none of 
thee Dutch studies were explicitly designed to study the effects on unstressed syllables, 
whilee these are presently our main interest. Consequently, the conditions for the 
unstressedd syllables were not always comparable; first, the distance between the 
unstressedd syllable and the nearest accent was not controlled; second, the unstressed 
syllabless to the left and right of an accent were segmentally different; third, unstressed 
syllabless to the left of the accented syllable were always word-initial, and unstressed 
syllabless to the right of the accented syllable were always word-final: possible effects 
off  position in the word could therefore confound directional effects. Also the effect of 
aa word boundary on the spreading of accentual lengthening has as yet remained 
untestedd in Dutch. 

Too resolve these omissions, we ran new experiments for Dutch with experimental 
conditionss comparable to those used by Turk & Sawusch (1, 2, 3 and 4). Unstressed 
syllabless with the same segmental content were thus placed in four environments 
whichh allow us to investigate the effect of a word boundary and directional effects 
moree precisely. Moreover, by including test units of several types, we also attempted 
too determine which type of (prosodie) boundaries influence the spreading of accentu-
all  lengthening. More specifically, we investigated the effects of the boundary between 
onset/vowell  and vowel/coda; between two syllables, two stems and two content 
wordss and finally, between a content word and a function word. The goals of the 
presentt experiments on Dutch are thus three-fold: 

1.. To afford a valid comparison between Dutch and English accentual length-
ening,, i.e. based on identical experimental conditions 

2.. To complete the Dutch picture on accentual lengthening by investigating 
possiblee directional effects and the effect of a word boundary on the sprea-
dingg of accentual lengthening in Dutch 

3.. To find out which type of (prosodie) boundaries influence the spreading of 
accentuall  lengthening in Dutch 

3.3.. Dutch replication of Turk &  Sawusch experiments 

3.3.1.. Introductio n 

Thee present experiments were conducted to fill  the gaps in our knowledge of the 
domainn of accentual lengthening in Dutch as compared to English. Several test units 
weree included in the experiment (the segment, the syllable, the stem and the function 
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word).. These test units were always placed between two primary lexically stressed 

units.. Only one of these stressed units was accented in each condition; thus, the test 

unitt was either followed or preceded by a pitch accent (e.g. PANda masten vs. panda 

MASten;MASten; test syllable is underlined and accented syllable is in capitals). The distance 

betweenn the test unit and the accent was comparable across all conditions, since the 

testt unit was always adjacent to an accented unit. Where applicable (not for the 

functionn word as test unit), the place of the word boundary was ambiguous; if it 

followedd the test unit, the test unit formed a word with the first stressed unit, and was 

thuss word-final (e.g. panda#masten); if it preceded the test unit, the test unit formed a 

wordd with the second stressed unit, and was thus word-initial (e.g. pan#aomasteri). 

Duee to this requirement of an ambiguous word boundary position, many of the test 

phrasess do not form meaningful word combinations. In all, there were four test unit 

conditionss (but only two for function words). 

Ass in Turk & Sawusch (1997), the first test unit included in the experiment was the 

segmentt (or consonant). The results for this unit were predictable, since Eefting 

(1991)) already found that both onset and coda consonants are lengthened when they 

belongg to an accented syllable. This test unit can therefore serve as a first check to see 

iff  the present methodology extracts the results we expected on the basis of other 

studies. . 

Thee second test unit was the syllable. As may be clear from the preceding discus-

sions,, the behavior of the test syllable in this experiment is of vital importance to the 

issuess raised in this chapter. If it behaves as is predicted by the Dutch claims in the 

literature,, both test syllables preceding and following the accent will be lengthened; 

however,, if it behaves the same as in English, only the test syllable following the 

accentt should be lengthened. Furthermore, the influence of a word boundary on the 

spreadingg of accentual lengthening can also be tested, since the test syllable either 

belongedd to the same word as the accented syllable or was separated from it by a 

wordd boundary. 

Thee third test unit was the stem. This unit was included to find out if morphological 

compoundss behave differently from non-compounds, as was also done in Turk & 

Whitee (1999). In Dutch, each stem forms a separate prosodie word (Nespor & Vogel, 

1986;; see §1.3.2.3). So, if the domain of accentual lengthening is the prosodie word, 

thee test stem should behave similarly in cases like reisdoel matig and reis doelmatig, 

sincee doet in both cases is a separate prosodie word and would thus be outside of the 

domainn of accentual lengthening. However, if lengthening on the test stem in cases 

likee REISdoel matig is much greater than in REIS doelmatig, we would have evidence 

thatt the domain of accentual lengthening is larger than the prosodie word, since it 

exceedss the accented stem. 
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Too further investigate the domain of accentual lengthening, a fourth test unit was 
included,, which was the function word. Booij (1995) claims that most function words 
inn Dutch may cliticize prosodically to the left or to the right, depending on their 
phoneticc shape and the surrounding context, but they do not always need to do so. 
Thee place of clitics and function words in the prosodie hierarchy is still at issue (e.g. 
Selkirk,, 1996), perhaps especially in languages such as Dutch and English where 
functionn words are not syntactic clitics but show only phonological dependency 
(Booij,, 1995; see also §1.3.2.2). In any case, if for example a function word and a 
precedingg content word form part of the same accentual lengthening domain, then we 
wouldd expect a much greater amount of accentual lengthening on the function word 
whenn it is preceded by an accent. 

3.3.2.. Test Material 

Severall  types of test units were included in die test material. We will give examples of 
eachh of these test units in turn. The examples show only the two word boundary 
positions;; all items also occurred with a pitch accent either on the first or on the 
secondd stressed syllable. 

Thee first test unit was the segment. Some examples are given in (1), in which the 
testt segments are underlined (the complete set of data can be found in Appendix E): 

(1)) segment diep in /dip W - die pin Ali 'pm/ 

'deepp in' 'that pin' 
rijprijp  oker /reip 'oikar/ - rij  poker /rei 'poiksr/ 

'ripee ochre' 'line poker' 

Twoo such pairs, adapted from Quené (1989), were made for each of the consonants 
/f/,, /x/, /m/, /p/ and Ixl, resulting in 10 pairs. 

Thee second test unit was the syllable. Care was taken to only include sets which 
formm monomorphemic words, to clearly distinguish this set from the third test unit, 
whichh was the stem (forming polymorphemic words). Again, 10 sets were composed 
forr each type, and aree listed in Appendix E. Some examples are given in (2). 
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(2)) syllable panda masten /"panda: 'masten/ - pan damasten /pan dVmastan/ 

'pandaa masts' 'pan damask' 

torsoo sjalen /torso: 'jadan/ - tor socialen /tor so'Jadan/ 

'torsoo scarfs*  'beetle socials' 

stemm reisdoel matig /reisdul 'ma.ldx/ - reis doelmatig /reis dul'martax/ 

'destinationn moderate' 'travel efficiently' 

zinvoll  brengen /zmvol 'brerjan/ - zin volbrengen /zin vol'brerjan/ 

'usefull  bring' 'sentence fulfil ' 

Finally,, a fourth test unit (the function word) was placed between two content words. 

Fourr different function words were included, two of which are articles (thus syntacti-

callyy closely affiliated with the noun on the right), and two of which are object 

pronounss (thus syntactically more closely affiliated with the verb on me left). Five 

setss were made for each function word. Some examples are shown in (3). 

(3^^ function word verf ds deur /verf da 'deer/ bak z£ bruin /bak sa'brocyn/ 

'paintt the door' 'bake them brown' 

gooii  de tak /xo:i da 'tak/ zet z£ terug /zet sa 'tryx/ 

'throww the branch' 'put them back' 

koopp ££Q krant /ko:p an 'krant/ maak hem klein /ma:k am 'klein/ 

'buyy a paper' 'make it small' 

kiess e£n kleur /kis an 'klcd/ schrijf hem gauw /sreif am 'xau/ 

'pickk a color' 'write him soon' 

Thee total material thus consisted of (10 items x 2 word boundary positions x 2 accent 

conditionss =) 40 utterances for the segment, syllable and stem test units, and (4 

functionn words x 5 items x 2 accent conditions =) 40 utterances for the function word 

unitt as well.5 

Besidee the test units, the duration of the corresponding units to the left and right of 

thee test units were also measured (thus, for the segment unit, the duration of the 

55 Some additional material was also recorded, including some meaningful fillers, but these results are 
nott  reported on. In short, though, we can say that the results for  the meaningful filler s were always highly 
similarr  to those for  the test material, suggesting mat the nonsense test phrases were produced as if they 
weree meaningful phrases. 
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vowelsvowels neighboring the test consonant were measured, and in the other cases the 

syllablessyllables (or monosyllabic words) surrounding the test unit were measured). These 

unitss were all lexically stressed. In Table 3.3, examples of what is meant by each of 

thee terms 'first lexically stressed unit', 'test unit' and 'second lexically stressed unit' 

aree given for each type of test unit. 

TableTable 3.3. Examples of measured units for each type of test unit. 

testt unit 

segment t 

syllable e 

stem m 

functionn word 

(onset) ) 

d d 

1stt lexically 
stressedd unit 

ie e 

pan n 

reis s 

gooi i 

testt unit 

P P 
da a 

doel l 

de e 

2ndd lexically 
stressedd unit 

i i 

mas s 

ma a 

tak k 

(restt of test 
phrase) ) 

n n 

ten n 

tig g 

33.3.. Frame sentence 

Initially ,, the frame sentence was translated literally from the English experiments (/ 

saidsaid [...], not [...]), giving Ik zei [...], niet [...]. Results from four  subjects, however, 
revealedd that this frame sentence did not elicit a constant amount of accentual 

lengtheningg on the stressed units: much to our surprise, we found a large difference in 

thee amount of accentual lengthening between the first stressed unit (e.g. pan in pan-

da-masten)da-masten) and the second (e.g. mas in pan-da-masten). Averaging over test units, 

thee second stressed unit was only lengthened by 6%, which is not even a fourth of the 

25%% with which the first stressed unit was lengthened. 

Thiss difference in the amount of accentual lengthening between accent conditions 

posedd a potential problem for the present investigation. With these results, if we were 

too find a difference between leftward and rightward lengthening in Dutch, we would 

nott know if this is caused by a general asymmetry between leftward and rightward 

lengtheningg or by a difference in the amount of accentual lengthening in these 

conditions.. Noticeably, this problem was not encountered in English; Turk & 

Sawuschh (1997) had 19% lengthening on the first syllable and 25% on the second 

syllable,, and Turk & White (1999) found 20% lengthening on the first syllable and 

24%% on the second. 

Too avoid this problem, and acting on the supposition that the lack of accentual 

lengtheningg was due to an interaction with final lengthening (in the sense that the 

latterr hinders the former, cf. Chapter 4 and §3.4.1 below), we changed the frame 

sentencee such that the test material was no longer in phrase-final position. The change 

inn frame sentence was minimal (only using a past participle instead of a past tense). 
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Exampless of complete sets of frame sentences for two test items are given in (4): 

(4)) Ik heb 'DIEP in' gezegd, niet 'DAL in'. 

Ikk heb 'DIE pin' gezegd, niet 'DE pin'. 

Dee heb 'diep IN' gezegd, niet 'diep UTT'. 

Dee heb 'die PEST' gezegd, niet 'die PEN'. 

Dee heb 'PANda masten' gezegd, niet 'HTNde masten'. 

Dee heb 'PAN damasten' gezegd, niet 'VAN damasten'. 

Dee heb 'panda MASten' gezegd, niet 'panda POORten'. 

Dee heb 'pan daMASten' gezegd, niet 'pan kaDASter'. 

Inn the data obtained with the revised frame sentence, the first stressed unit (e.g. 

DIEPIDIEDIEPIDIE and PAN in (4)) was lengthened by 22% and the second stressed unit (e.g. 

PIN/INPIN/IN and MAS in (4)) was lengthened by 11%. Even though the amount of accentu-

all  lengthening on the first stressed unit is still larger than that on the second stressed 

unit,, the lengthening on the second stressed unit was now significant for all test units, 

whilee with the initial frame sentence the lengthening on die second stressed unit was 

onlyy significant for the function word unit.6 Placing the test material in non-phrase 

finall  position thus helped considerably to increase the amount of accentual lengthe-

ningg on the second stressed unit. We will assume that the results for the test units are 

noww comparable across conditions, since they are immediately next to a significantly 

lengthenedd accented syllable in aU cases; but we wiU come back to this issue in 

§3.4.1.. In §3.3.4 and 3.3.5 we will describe the method and results for the experiment 

withh the revised frame sentence only. 

66 Analyses of variance with the duration of the second stressed unit as the dependent variable, Accent 
conditionn as the fixed factor  and random factors of Items or  Items-Within-Function-wor d (for  the test 
functionn word) and Subjects, for  each type of test unit separately, give the following results: 
Wit hh initia l frame sentence (results for  test units not presented in this chapter): 

Testt  segment, by Items: F(1.9) = 2.08, n.s., by Subjects: F(l,3) = 2.08, n.s. 
Testt  syllable, by Items: F(l,9) = 2.53, n.s., by Subjects: F(l,3) = 4.94, n.s. 
Testt  stem, by Items: F(l,9) = 16.59, pcOl, by Subjects: F(l,3) = 3.78, n.s. 
Testt  function word, by Items-Within-Function-word : F(l,16) = 281.69, rx.01, by Subjects: F(l,3) = 
85.82,, p<.01. 

Wit hh revised frame sentence (results for  test units are presented in this chapter): 
Testt  segment, by Items: F(l,9) = 22.65, p<.01, by Subjects: F(l,7) = 147.90, p<.01. 
Testt  syllable, by Items: F(l,9) = 76.63, jx.01, by Subjects: F(l,7) = 78.83, p<.01. 
Testt  stem, by Items: F(1.9) = 444.97, pcOl, by Subjects: F(l,7) = 51.20, rx.01. 
Testt  function word, by Items-Wimin-Function-word: F(l,16) = 158.47, rx.01, by Subjects: F(l,7) = 
118.29,, p<.01. 
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33.4.. Method 

33.4.1.. Subjects 
Elevenn native speakers of Dutch without any reported speech or hearing impairments, 
orr any obvious regional accents, participated in the experiment. Three of these were 
excludedd because they had clearly audible variations in intonation patterns or tempo. 
Thee other eight subjects produced all utterances with the same intonation contour, 
withh a 'default' pointed hat on the accented syllable, at a constant speech rate, and 
theirr realisations of the nonsense phrases sounded quite natural. Their recordings 
weree used for analysis. Four of these subjects are male, the other four are female. 

33.4.2.. Procedure 
Thee stimuli were organized into groups having approximately the same type of test 
phrase,, that is, the stem and syllable items were combined into one group since they 
consistedd of a sequence of four syllables (in which the second syllable is the test 
syllablee or stem, e.g. pan damasten), while the function word items and the segment 
itemss were kept in separate groups, since they consisted of three monosyllabic words 
(e.g.. gooi de tak) vs. a monosyllabic word followed by a mono- or disyllabic word 
(e.g.. diep in, rijp oker). This was done to make the reading task easier for the subjects. 
Eachh group consisted of 4 blocks according to the word boundary position and accent 
position.. The items were randomized in each block. All blocks with accent on the first 
stressedd unit were placed in one part (A) of the recording sessions. The other part (B) 
consistedd of the same items, but with the pitch accent on the second stressed unit 
Eachh part contained 80 test items + 20 fillers = 100 utterances. The order in which the 
itemss were presented in each part (1-100 or 100-1), and the ordering of parts (A-B or 
B-A),, was counterbalanced across subjects. 

Thee material was printed out on paper. In the frame sentences, the intended word 
boundariess were signalled by spaces and the word to be accented was printed in 
capitals.. The word to be accented was also contrasted to another word of the same 
compositionn (in terms of number of syllables and stress pattern) elsewhere in the 
sentencee (see (4)). 

Subjectss were seated in a sound-insulated booth and instructed to read out the 
materiall  at a normal speech rate, without any pauses within the test material. The 
authorr listened to their speech at the same time and would interrupt the subject if an 
utterancee seemed disfluent and another repetition was required. Their speech was 
recordedd onto DAT-tape through a Sennheiser MKH-416 directional condenser 
microphone.. The utterances were then copied onto a computer disk and down-
sampledd to 16 kHz. 
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3.3.4.3.. Measurements 
Thee material was segmented by hand according to the guidelines for Dutch given in 

vann Zanten et al. (1991). In some cases (e.g. for the test item rijp oker), some speakers 

realizedd a glottal stop at the word boundary. If this was done consistently across 

accentt conditions (in RIJP oker and in rijp OKER), segment boundaries were drawn 

suchh that the glottal stops were not included in the duration of the test unit. Otherwi-

se,, all four realizations (2 word boundary positions x 2 accent conditions) of that item 

byy that speaker were excluded from the data. The same number of measurements 

weree thus included for all conditions within a test unit. Similarly, all realizations of a 

certainn item and speaker were excluded if one of them did not sound like a correct 

manifestationn of the desired accentual or word structure. Consequently, the results are 

basedd on 288 measurements for the test segments (10% excluded), 280 measurements 

forr the test syllables and stems (12.5% excluded), and 304 measurements for the test 

functionn words (5% excluded). 

3.3.5.. Results 

33.5.1.. Duration of test segments 
Inn order to determine whether Position and Accent condition had an effect on the 

durationn of consonants within and outside the accented word, an ANOVA was run 

withh duration of the test consonant as the dependent variable, fixed factors of Accent 

(A_uu vs. u_A) and Position (word-initial vs. word-final), and random factors of Items 

(e.g.. diep in/die pin vs. rijp oker/rij poker) and Subjects. These analyses showed a 

mainn effect of Position (by Items: F(l,9) = 32.70; rx.01, by Subjects: F(l,7) = 47.74; 

p<.01),, but not of Accent (by Items: F(l,9) = 3.93; p=.08, by Subjects: F(l,7) = 2.58; 

n.s.).. There was also a significant interaction between Position and Accent (by Items: 

F(l,9)) = 116.28; p<.01; by Subjects: F(l,7) = 43.01; rx.01). 

Inn Figure 3.2, the durations of the test consonants are given for each word position 

andd accent condition. The lengthening of onset consonants can be seen on the left, 

wheree /p/ in die PJN is longer than in DIE pin, while the lengthening of coda conso-

nantss is depicted on the right, where /p/ is longer in DIEP. in than in diep. IN, Planned 

comparisonss (Fixed factor: Accent, Random factors: Items and Subjects) for each 

Positionn show that the effect of Accent is significant for both onset consonants (by 

Items:: F(l,9) = 39.51; rx.01, by Subjects: F(l,7) = 19.56, p<.01) and coda conso-

nantss (by Items: F(l,9) = 26.92; rx.01, by Subjects: F(l,7) = 45.33, p<.01). In all, 

thesee results are as we expected them to be, both on the basis of Turk & Sawusch's 

resultss and of Eefting's work on accentual lengthening within the syllable: both onset 

consonantss and coda consonants are lengthened when they are within an accented 

syllable. . 
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FigureFigure 3.2. Results for the test consonants. The interaction between Position and 
AccentAccent effects, averaged across items. The texts in the figure exemplify the type of 
wordword sequence occurring in each environment. 

3.3.5.2.. Duration of test syllables 

Ann ANOVA with the duration of the test syllable as the dependent variable, fixed 

factorss of Accent and Position and random factors of Items and Subjects showed a 

mainn effect of Accent (by Items: F(l,9) = 13.88; p<.01, by Subjects: F(l,7) = 15.40; 

p<.01)) and a significant interaction between Accent and Position (by Items: F(l,9) = 

93.27;; p<.01, by Subjects: F(l,7) = 24.51; p<.01), and no main effect of Position (by 

Items:: F(l,9) = 2.94, n.s., by Subjects: F(l,7) = 4.14, p=.08). The interaction between 

Positionn and Accent is shown in Figure 3.3. The effect on word-final syllables (on the 

right)right) is clear; these syllables are lengthened by 12% when the word they belong to is 

accented.. The effect on the word-initial syllables (on the left), however, is very small 

(3%).. Planned comparisons for each Position (Fixed factor: Accent, Random factors: 

Itemss and Subjects) show that Accent has a significant effect on the duration of the 

word-finall  syllables (by Items: F(l,9) = 52.03; p<.01, by Subjects: F(l,7) = 33.15, 

p<.01),, while the effect on word-initial syllables is significant at a .05 level in the by-

Itemss analysis only (by Items: F(l,9) = 5.12, p<.05, by Subjects: F(l,7) = 2.60, n.s.). 
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FigureFigure 3.3. Results for the test syllables. As Figure 3.2. 

Thee attenuating effect of a word boundary is clear from the fact that a syllable 

outsidee the accented word does not show the same lengthening as a syllable within 

thee accented word in the same accent environment: in particular, the unstressed 

syllablee da is much shorter in PAN damasten than in PANda masten, because there is 

ann intervening word boundary in the former condition. 

3.3.5.3.. Duration of test stems 
Thee results for the test stems, given in Figure 3.4, show the same pattern as for the 

testt syllables. Again, an ANOVA was run with duration of the test stem as the 

dependentt variable, fixed factors of Accent and Position, and random factors of Items 

andd Subjects. These analyses showed a main effect of Accent (by Items: F(l,9) = 

18.79;; rx.01, by Subjects: F(l,7) = 5.97, p<.05), no main effect of Position (by Items: 

F(l,9)) = 4.36; p=.07, by Subjects: F(l,7) = 1.20, n.s.), and a significant interaction 

betweenn Position and Accent (by Items: F(l,9) = 47.36; p<.01, by Subjects: F(l,7) = 

36.26;; p<.01). 
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FigureFigure 3.4. Results for the test stems. As Figure 3.2. 

Plannedd comparisons for each Position (Fixed factor: Accent, Random factors: 
Itemss and Subjects) show that stems in word-initial position are not affected by 
Accentt condition (by Items: F(1,9)<1, by Subjects: F(1,7)<1), while stems in word-
finall  position are (by Items: F(l,9) = 60.92; p<.01, by Subjects: F(l,7) = 22.48; 
p<.01). . 

3.3.5.4.. Duration of test function words 

Finally,, in Figure 3.5 the results for each function word are given per accent conditi-

on.. An ANOVA with Function word duration as dependent variable, Accent and 

Functionn word (de, een, hem, ze) as fixed factors and Items-Within-Function-word 

andd Subjects as random factors show no significant effect of Accent (by Items-

Within-Function-word:: F(l,16) = 3.02, n.s., by Subjects: F(l,7) = 3.90; p=.09), and a 

clearr effect of Function word (by Items-Within-Function-word: F(3,16) = 13.72; 

p<.01,, by Subjects: F(3,21) = 73.97; p<.01). The lack of a significant effect of Accent 

suggestss that the function word falls outside of the domain of accentual lengthening. 

Thee lack of an interaction between Accent and Function word (by Items-Within-

Function-word:: F(3,16)<1; by Subjects: F(3,21)<1) shows that the two articles (de 
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andd een) do not behave any differently than the two object pronouns (hem and ze)\ 

thus,, there is no effect of the direction in which the function words are syntactically 

affiliated. . 
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FigureFigure 3.5. Results for the test function words. The effect of Accent on the duration of 
eacheach of the four function words included in the experiment, averaged across items. 

Thee actual outcomes (in ms) for each of the test units and of the first and second 

stressedd units can be found in Appendix F. 

3.3.6.. Discussion 

Thee Dutch experiments described above confirm some previous conclusions on 

accentuall  lengdiening in Dutch, and give some new information. The results may in 

somee cases seem to contradict the conclusions reached by other researchers, but these 

apparentt discrepancies can be traced back to differences in experimental design. 

Thee experimental conditions which were used by Turk & Sawusch, and replicated 

here,, were formed around unstressed (and unaccented) syllables, on the assumption 

thatt a pitch accent lengthens at least the syllable with which it is associated. This 

assumptionn was checked both in Turk & Sawusch and in the present investigation by 
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takingg the segment as the first test unit. Onset and coda consonants were indeed found 
too be lengthened, as was found earlier by Eefting (1991), so that the observation that 
att least the whole accented syllable is lengthened is confirmed. 

Movingg on to the word level, we found that unstressed syllables to the right of the 
pitchh accent were lengthened more than unstressed syllables to the left This contra-
dictss the claim that accentual lengthening spreads evenly across the entire word. Still, 
thee contrast between the conclusions drawn from the previous work on Dutch and our 
ownn results is not as great as it may seem. Analogous to the discussion in §3.2.3 on 
thee differences and similarities between the Dutch and English previous studies, the 
presentt results may still be in line with other data on Dutch, since the differences may 
bee explained by thee different unaccented conditions which were used. 

Bothh in Turk & Sawusch's English data (Figure 3.1) and in the Dutch data presen-
tedd here (Figures 3.3 and 3.4), an unstressed syllable is found to be shortest when it 
precedess the accent and is outside the accented word, and longest when it follows the 
accentedd syllable within the accented word. The other two conditions lead to interme-
diatee durations. As Turk & Sawusch note (see §3.2.2), this suggests that there may be 
aa small leftward effect within the word as well as a small rightward effect crossing a 
wordd boundary. The former effect is supported by other data on Dutch (e.g. Sluijter 
&&  van Heuven, 1995, 1996), which show that initial syllables are indeed also lengthe-
nedd when compared to an unaccented baseline condition. Turk & White (1999) found 
aa small yet significant lengthening effect crossing a right-hand word boundary in 
English,, when the lengthening in the A#_u condition is compared to a baseline 
(u#_u)) condition. Although in our data there is no significant rightward effect 
crossingg a word boundary (comparing A#_u with u_#A, i.e. the rightward vs. the 
leftwardd effect crossing a word boundary), there is a small difference in means (2-5 
ms)) which is consistent with the English findings. We found such a tendency not only 
inn the test syllable and test stem data, but also in the test function word data (Figure 
3.5):: the function word is on average 3 ms (3%) longer when it follows the accent 
thann when it precedes the accent Our data are therefore consistent with other Dutch 
andd English studies which found a relatively small leftward effect within the accented 
wordd and a small rightward effect crossing a word boundary. 

Evenn though previous work on Dutch has addressed the question whether accentual 
lengtheningg affects only the accented word and/or the whole of the accented word 
(e.g.. Eefting, 1991), the effect of the presence vs. absence of a word boundary was 
neverr tested. In the present study, the effect of a word boundary between two content 
wordss could be tested in the materials for the segment syllable and stem test units. An 
unstressedd unit was consistently affected less by the accent when it did not belong to 
thee accented word, thus showing that a word boundary at least attenuates the sprea-
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dingg of accentual lengthening. 

Thee boundary between a content word and a function word was investigated by 

includingg the function word as a test unit. Since there was no baseline condition 

withoutt any accent in the immediate vicinity, we cannot tell directly if the word 

boundaryy has an attenuating or blocking effect. Still, since function words can only 

bee cliticized to the left or to the right, lengthening of a clitic due to a pitch accent on 

itss host would yield lengthening in only one accent environment (e.g. in the A_u 

environmentt if the function word had cliticized to the left). The lack of an effect of 

accentt environment suggests that function words fall outside the domain of accentual 

lengthening.. However, the present data cannot exclude that function words form one 

accentuall  lengthening domain with a following content word (i.e. that they are like 

word-initiall  syllables), since in the present design neither function words nor word-

initiall  syllables show a significant effect of accent environment. Further research is 

neededd to determine whether function words are outside the domain of accentual 

lengtheningg or if they are like word-initial unstressed syllables (i.e. they would show 

lengtheningg with respect to a condition with no accent in the immediate vicinity). 

Wee compared the durational behavior of function words which had a closer 

syntacticc affiliation with a preceding content word with those which had a closer 

syntacticc affiliation with a following content word. However, no clear lengthening 

effectss were found; it is therefore not surprising that we found no differences between 

functionn words. 

Thee results for the test stems did not differ from those for the test syllables, despite 

thee prosodie word boundary which occurs between two stems in a compound. This 

typee of boundary apparently has no influence on the spreading of accentual lengthe-

ning.. We wil l elaborate on this topic in the next section. 

3.4.. General discussion and conclusions 

3.4.1.. Comparing accentual lengthening in Dutch and English 

Thee present investigation emphasizes the importance of taking heed when making 

cross-linguisticc claims based on different studies. Especially when there are different 

researchh questions involved, the experimental conditions may differ in ways which 

cann be hard to pin down, yet lead to other results than identical conditions would have 

done.. In fact, even when a study is explicitly carried out to allow for cross-linguistic 

comparison,, the languages under investigation may differ in other aspects which can 

complicatee the comparison. Accentual lengthening within the accented word has 

provedd to be a good example of a case in which these difficulties occur. 
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AA close look at the previous Dutch and English experiments led us to believe that 

furtherr experiments were needed to confirm or refute the claim that Dutch and 

Englishh have different domains of accentual lengthening, a claim made explicit in 

Turkk & Sawusch (1997). Their design was therefore applied to Dutch in the experi-

mentss described in this chapter. This study has shown that identical experimental 

designss lead to highly similar results in Dutch and English concerning the distribution 

off  accentual lengthening. Taking all the data on accentual lengthening in Dutch and 

Englishh into account, we come to a description of the distribution of accentual 

lengtheningg which requires more than just a definition of the domain of accentual 

lengthening.. There is not just one domain within which the lengthening is spread out 

evenlyy and outside of which no lengthening can be found. Besides the accented 

syllable,, within which all segments are lengthened, a relatively large amount of 

lengtheningg is also found on syllables to the right of the accented syllable within the 

word.. Some lengthening may also be found on syllables to the left of the accented 

syllablee within the word, but not nearly as much as on syllables to the right Some of 

thee rightward lengthening may cross a word boundary to the initial syllable of a 

followingg word, although the size of this effect may be negligible. Crucially, the 

availableavailable Dutch and English data are in line with this description, suggesting that 

thesee languages do not have different domains of accentual lengthening. 

Onee objective of the current investigation was to complete the Dutch picture on 

accentuall  lengthening by investigating the leftward and rightward spreading more 

precisely.. In previous work on Dutch, possible directional effects were confounded 

withh positional effects, since syllables to the left of the accented syllable were always 

word-initial,, while syllables to the right of me accented syllable were always word-

final.. In the Turk & Sawusch design applied here, the test syllable is placed between 

twoo stressed syllables, one of which is accented, and the test syllable shares word 

membershipp with either the preceding stressed syllable (making it word-final) or the 

followingg one (making it word-initial). Consequently, directional effects can be 

separatedd from effects of position in the word, yet another confounding is introduced: 

'leftward'' lengthening always coincides with accent on the second stressed syllable, 

andd 'rightward' lengthening coincides with accent on the first stressed syllable. 

Too begin with, we did not expect problems with this confounding of leftward/-

rightwardd spreading and position of the accented word in the phrase, and the Turk & 

Sawuschh design has as additional advantage that it compares unstressed syllables with 

thee same segmental content, as opposed to the previous Dutch studies. However, in 

thee course of the experiments described in this chapter, we stumbled across what 

seemss to be an effect of position in the phrase on the amount of accentual lengthening 

onn the accented syllable. Subsequent research confirms that there is an interaction 
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betweenn position in the phrase and the amount of accentual lengthening in Dutch, but 

nott in English (see Chapter 4). Importantly for our study, the different amounts of 

accentuall  lengthening found in the two positions in the present investigation are in the 

directionn which could account for the effects observed on the test syllables: littl e 

lengtheningg on word-initial test syllables (in pan#daMASten\ with 11% lengthening 

onn MAS, and a large effect on word-final syllables (in PANda#masteri), with 22% 

lengtheningg on PAN. Still, we believe that the different amounts of accentual lengthe-

ningg on the stressed syllables cannot fully account for the directional asymmetry. First 

off  all, there is still an asymmetry when we abstract away from absolute amounts by 

lookingg at the share that initial and final syllables receive, relative to the total amount 

off  lengthening found on the accented syllable plus the target syllable: of the lengthe-

ningg found in daMAS and doelMA, only 12-15% goes to the unstressed syllable, 

whilee 38-42% of the lengthening found in PANda and RElSdoel goes to the final 

unstressedd syllable: 

totall  amount first syllable second syllable 

da.UASda.UAS 27.4 ms 4.1ms = 15% of total 23.3 ms 

doelMAdoelMA 21.0 ms 2.5 ms = 12% of total 18.5 ms 

PANdaPANda 48.9 ms 30.5 ms 18.4 ms = 38% of total 

KELS.doelKELS.doel 59.1ms 34.2 ms 24.9 ms = 42% oftotal 

Secondly,, when the results obtained with the literally translated frame sentence 

(resultss not discussed in this chapter, see §3.3.3) are compared to those presented in 

§3.3.5,, we note that despite the increased amount of accentual lengthening on the 

secondd stressed unit, the lengthening on word-initial syllables is not increased.7 Also, 

whilee MAS is not lengthened quite as much as PAN even with the revised frame 

sentence,, the difference does not seem to stand in relation to the difference found 

77 The results obtained with the initial frame sentence and the revised frame sentence for  the test 
syllablee and stem give the following lengthening percentages (crucially, the revision changes the results 
forr  the second stressed unit but not for  the test syllable in initial position): 

Revisedd frame sentence 
testt  first stressed unit: 
syllablee second stressed unit: 

testt  syllable in initia l position: 
testt  syllable in final position: 

testt  first stressed unit: 
stemm second stressed unit: 

testt  stem in initia l position: 
testt  stem in final position: 

17%%  (sign.) 
4%%  (n.s.) 
1%%  (n.s.) 
7%%  (sign.) 

17%%  (sign.) 
6%%  (n.s.) 
1%%  (n.s.) 
9%%  (sign.) 

18%%  (sign.) 
10%%  (sign.) 
3%%  (n.s.) 
12%%  (sign.) 

16%%  (sign.) 
9%%  (sign.) 
1%%  (n.s.) 
13%%  (sign.) 
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betweenn initial and final syllables, which is far more distinct. Furthermore, a close 

lookk at all available Dutch data does not suggest that a small amount of accentual 

lengtheningg on the stressed syllable leads to less lengthening on neighboring sylla-

bles;; the lengthening of the unstressed syllables does not seem to bear any relation to 

thee amount of lengthening on the stressed syllable, that is, unstressed syllables can be 

foundd to lengthen substantially while the stressed syllable is hardly lengthened and 

vicee versa (cf. Nooteboom, 1972: Appendix A). Finally, the fact that word-initial 

syllabless were found to be lengthened less than word-final syllables in other Dutch 

studiess as well supports our view that the asymmetry between the leftward and right-

wardd lengthening effect is real. However, the possibility that at least part of the 

directionall  asymmetry found in the present investigation is due to differences in the 

amountt of accentual lengthening across positions cannot be discarded altogether. The 

unforeseenn difference between Dutch and English in the extent to which accentual 

lengtheningg is sensitive to position within the phrase is thus an example of a 

language-specificc property which may complicate cross-linguistic comparisons even 

whenn studies are comparable. 

AA more subtle difference between English and Dutch may be that the leftward 

effectt within the word is stronger in Dutch. The effect on word-initial syllables as 

comparedd to a baseline condition was always clear in the Dutch studies, but in the 

Englishh studies it was not always found to be significant. In Turk & White (1999), 

theree is evidence of some inter-speaker variability in this respect. If the leftward effect 

withinn the word is indeed stronger in Dutch, this could perhaps explain why the 

asymmetryy between leftward and rightward lengthening was not noticed in this 

languagee before. 

3.4.2.. Structural influences on the distributio n of accentual lengthening 

Thee present experiment included several types of test units in order to investigate 

whichh (prosodie) units affect the distribution of accentual lengthening. Word bounda-

riess were found to have a clear attenuating effect, as can be seen in the data for all 

fourr test units. Function words did not behave like word-final unaccented syllables, 

sincee they were not lengthened by a preceding pitch accented word. We can thus 

concludee that function words (even object pronouns) do not belong to the same 

accentuall  lengthening domain as the content word that precedes them. We currently 

doo not have enough evidence to know whether function words belong to the accentu-

alal lengthening domain of the following content word, although this is not the prefer-

redd direction of cliticization in Dutch (Booij, 1995). In any case, the domain of 

accentuall  lengthening is larger than a single stem, and must include both morphemes 
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inn a compound word (as was also found for English by Turk & White, 1999). The 

(lower)) prosodie word (Nespor & Vogel, 1986; Selkirk, 1978) is thus too small a 

unit.. At this point, it seems to be the morphological compound (which forms one 

morphosyntactic/orthographicc word) whose edges attenuate accentual lengthening. 

Sincee a compound is not one prosodie word, nor necessarily constitutes a Minor 

phrasee (Selkirk, 1980) or Phonological phrase (Nespor & Vogel, 1986) (i.e., the next 

higherr constituent) by itself, the current Dutch prosodie hierarchy does not seem to 

providee us with a prosodie constituent which properly describes the unit (or one of 

thee units) affecting the distribution of accentual lengthening. 

Anotherr unit which appears to be relevant in the description of the distribution of 

accentuall  lengthening is the syllable. Instead of saying that there is a directional 

asymmetryy which lengthens syllables to the right of the accented syllable more than 

thosee to the left of the accented syllable, one could just as easily interpret the weaker 

leftwardd effect as an attenuating effect of the left edge of a pitch accented syllable (as 

iss done in Turk & White, 1999). In any case, it seems hard to describe the distribution 

off  accentual lengthening without using the notion 'syllable'. Also, the accented 

syllablee is generally lengthened most. Finally, within the syllable the rightward effect 

iss not stronger than the leftward effect; coda consonants were even found to be 

lengthenedd less than onset consonants, especially in English. Position within the 

accentedd syllable thus has different effects on the amount of accentual lengthening on 

aa particular unit than position within the word. 

Iff  the rhyme were a unit relevant for the distribution of accentual lengthening, we 

wouldd expect consonants within the accented rhyme (coda consonants) to be lengthe-

nedd more than consonants outside the accented rhyme (onset consonants). However, 

wee found the opposite to be the case: coda consonants are lengthened less than onset 

consonants.. The boundary between onset and rhyme therefore has no attenuating 

effectt Accentual lengthening thus appears to be influenced only by syllable structure 

andd morphosyntactic word structure, while other types of boundaries (onset/rhyme, 

stem/stem)) are completely transparent in this respect 

3.4.3.. Further  issues 

Inn Turk & White (1999), the possibility is raised that the bulk of lengthening found 

betweenn the left edge of the accented syllable and the end of the word is not due to 

accentuall  lengthening per se, but rather to a combination of accentual lengthening and 

word-finall  lengthening on an accented word. The reader is referred to Turk & White 

(1999)) for a discussion of this matter. Clearly, more research concerning relative 

magnitudess of lengthening in the syllables and segments of polysyllabic words is 
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needed. . 

AA factor which may influence the effects under investigation, yet has not been 

includedd in the analysis, is pitch excursion. Although all pitch accents were of the 

samee type, the default 'pointed hat' or H*L (Gussenhoven, 1988), their size was not 

controlled.. The relationship between the pitch excursion of a pitch accent and the 

magnitudee of other prosodie cues to accent has remained virtually unaddressed, here 

andd in the literature, yet the various cues to accent are likely to interact with one 

anotherr in a number of possible ways. An investigation of pitch excursion in relation 

too durational effects of accent may prove especially enlightening now that different 

amountss of accentual lengthening have been found in different positions in Dutch, 

sincee these differences may or may not be directly related to differences in pitch 

excursionn (see also Chapter 4). 

Finally,, it should be noted that we have looked at lengthening related to contrastive 

nuclearr accents only. It is still unclear whether these lengthening patterns also apply 

too non-nuclear prominences. In fact, results from Eefting (1991), where + and -

accentt conditions did not always convey new and old information respectively, did 

nott always display the pattern described here (see Table 3.1, §3.2.1). This may 

indicatee that our results are not generalizable without further investigation. 
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