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ABSTRACT

Acehnese is still spoken in Kampung Aceh, Kedah, Malafiseémeafter, KpA) by
Acehnese desceswho settled in the area in the late 18th century. Today, theyrsamp

the second to the sixth generations. This study aims to describe oral Acehnese vowels to
provide more systematic description of these vowels producéad&ynese speakers in

KpA and as a comparisdn Acehnesespeakersn Aceh, Indonesiahereafter Ach) at

the present ti me. The vowels are based

vowels that comprise ten monophthongs: front vowéls /e/, /4, central vowelsE/,
/| 211, /al, and back vowelsu/, /o/, id, and 12 diphthongs divided into denng
diphthongs(/i;/, IE; 1, lu;/, =1, e ;/) &nd rising diphthongg/ui/, /;i/, /oil, i,
/ ? i [.,The/data weje collected in two speaking contexts: vowels in target words

based on a wordlishéreafterWE) and target vowels in words setledt from interviews

(hereafter, INT).

The findingsfrom WE and INT indicatd that most of the monophthongs vowels by

Ach language consultantgere generally maintained by KgAnguage consultant$he

sound/' / was found not to be produced by Kp&ngua@ consultantswhile / awas

realized closer t¢J, and a new sounff] detected in INT was starting to emerge in

their Acehnese. As for the diphthongs/, /E;/, Iu;/, =/, Iuil, [;il, I'i | | anid/&il | ? i [
were maintained by Aclanguage consultanthiowever /';/ and /ls/ were moving
towards the back of the vowel space, sugges{fiu]; and[lai] from both contexts. For

KpA language consultants i dMd/=ZY were realized as monophthongs[gdfand[3



from both WE and INTFrom WE, these consultants realizéd;/ closer to E ], and

/u;/ closer to /uE/. However, from INT, these diphthongs were realized as
monophthongs B] and [u]. The diphthong/ls/ was closer to[l®] in WE, but
maintained in INT. Al instances of awererealized aqoi] from both contexts/' i/
was realized af<], and/Is/ was realized ag€. Therefore, the diphthongs maintained

were/ls /, /ail, /oi/ and/ui/. An apparent change was seen with the centering diphthongs

being produced differently by both sets of speakers. The absence of most of these
diphthongsin the Acehnese variety iKpA may be due to the fact that they are not
present in the Standard Maldyefeafter, SM) and Kedah dialechéreafterKD). This
preliminary study has identified some changes that are occurring in the production of

the vowels, especially in the variety of AcehnesKpA.

Additional analysis of SM and KD vowels revealed that the maintenance of most

monophthongdy KpA language consultantsould be due to the shared qualities of

these vowels with SM and Kilowels such agi/, /e/, /a/and/o/. The soundsZ and

were similarly produced with KDvowels The sound /u/ was similar tbe Acehnese

variety inAch, but produced more fronted compared to SM and/iWDKpA language

consultantalso producedai/ and/oi/ similarly to SM and KD and/ui/ similarly to KD.

The motives for KpAl anguage esoumdshahge and mairdienance are seen
from their attitudes towards Acehnese language use, identity and efforts to revitalize
their mother tongue. From the KdAa n g u a g e seaose ef gélf, tthayndb sobHjust
consider themselves as just Acehnese, but as Acehnese Malaysian as well. Their
perception of this identity can be recognized from their variety where some sounds are

produced differently fronthe Acehnese variety ixch.



ABSTRAK

Bahasa Aceh masih lagi ditwkan di Kampung Aceh, Kedah, Malaysia, oleh keturunan
Aceh yang menetap di kawasan itu semenjak dari lewat abh8l {(selepas ini, KpA).

Hari ini, mereka terdiri daripada keturunan dari abad tersebut hingga ke generasi yang
keenam. Kajian ini dijalankamntuk memberi penjelasan tentang vekakal pertuturan

orang Aceh bagi memberi penerangan yang lebih sistematik tentang bunyi vokal yang
dituturkan pada masa kini oledrang berketurunan Aceh #ipA dan orang Aceh di
Aceh, Indonesia (selepas ini, Ach)okalvokal ini adalah berdasarkan pendapat Asyik
(1987) yang mana beliau telah membezakan sepuluh monoftong iaitu: vokal depan /i/,
lel, &Y, vokal tengah'@/ , A, Ual, dan ¥okal belakang /u/, /of@,/dan 12 huruf
diftong yang dibahagikan kepaddtdhg menengah @, /Qo/, /ud/, /0o, /AY , o/ ) [dan

diftong meninggi (/ui/, @/, /oi/, IA | , T [ ai [l ). Dat a kaj
konteks pertuturandata darisebutan vokal dari perkataan sasaran di dalam senarai
perkataan (selepas ini, WE) ddata darisebutan vokal di dalam perkataan pilihan dari

sesi temu bual (selepas ini, INT).

Hasil dapatan dari WE dan INT menunjukkan kebanyakan vokal monoftong yang
digunakan olehpenuturBahasa Aceh dAch telah dikekalkan olelpenutur Bahasa

Aceh di KpA. Bunyi /A didapati tidak dituturkan olepenuturK p A, manakal a
dikenalpasti lebih menghampir, dan bunyi barjé] yang dikesan dalamatalNT,

telah mula wujudli dalam bahasa Aceh mereka. Bunyi diftomd fiQo/, /ud/, /0/, /uil,

o/, /A [ [ oi/l | i/l dan [ apenuturfch, namuntA=® daa Yy di k e
telah beralih ke bahagian belakang ruang vokal yang dikenali sdBapaian [Qi]

daripada keduadua konteks. Bagipenutur Bahasa Aceh diKp A, dani/m/

dikenalpasti sebaganonoftong bagi /idan (/ daripada kedudua konteksDari WE,



penutur ini mengahsilkarE :/ lebih menghampiri ], dan/u;/ lebih menghampiri
JUE /. Tetapi, dari INTkedua diftong ini merupakan monoftong bdgi [dan[u]. Bunyi

/Is I lebih menghampirjlo] dalam WE, tetapi dikekalkan dalam INKesemua contoh

bunyi / u[oi} darigada lkethrdua konteks /A/ pula disebut[@], dan QY
disebut[og]. Oleh itu, ditong yang dikekalkan adalaf@/, /ai/, /oi/ dan /ui/. Satu
perubahan yang jelas dapat dilihat pada diftong pertengahan yang dituturkan secara
berlainan oleh kedudua kumpulanpenutur. Kebanyakan bunyi diftong pertengahan
yang dihilangkan olehpenutur KpA mungkin berlaku disebabkan bunyi ini tidak
terdapat di dalam bahasa Melayu Standaetepas iniSM) dan dialek Kedalsgélepas

ini, KD). Kajian awal ini telah memperkenalkan beberapa perubahan yang berlaku di
dalam penghasilan bunyi vokal, terutamanya dikalangan dsarigeturunamceh di

Kedah.

Analisis tambahan dari bunpunyi vokal SM dan KD mendedahkan bahgvesutur
Bahasa Aceldi KpA menghasilkan bunytbunyi vokal /i/, /e/, /a/l dan /o/ yang serupa
denganpenuturpenutur SM dan KD. Bunyi & dan @ yang dihasilkan juga adalah
sama dengapenuturKD. Bunyi /u/ adalah sama dengpanuturBahasa Aceh dich,

tetapi lebih depan beabding penuturpenutur SM dan KD. Penutur KpA juga
menghasilkan /ai/ dan /oi/ yang sama dengan SM dan KD, manakala /ui/ pula sama
dengan KD. Motif penyelenggaraan dan perubahan Haunyyi vokal olehpenutur

KpA dapat dilihat dari sikap mereka dalam menggkan bahasa Aceh, identiti dan
usaha mereka untuk menghidupkan semula bahasa ibunda nigeakiurKpA tidak

hanya menganggap diri mereka sebagai orang Aceh, tetapi juga sebagai orang Aceh
Malaysia. Persepsi mereka terhadap identiti ini boleh dikendalmevariasi bahasa

mereka yang memiliki beberapa bunyi yang berbeza ddBglaasa Aceh dAch.
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CHAPTER 1 : INTRODUCTION

1.1  Introduction

This chapter provides the background for this research. The Acehnese language spoken
in Aceh province Indonesia,is briefly explainedfollowed by a description of the
situation in Kampung AcelKedah, Malaysiaand the Acehnese descendents residing
here The statement of problemopbjectives of study, researahuestions and the

significanceof this research amso presented in this gbtar.

1.2  Background

Aceh is located at the northern point of Sumatra in Indonesia. Iprsvance thats
given autonomyby the central government in Jakarfdne province is subdivided into
18 regenciesk@bupateh and 5 cities Kotg). At the coast neahe northern tip of th

island is Banda Aceh, the capital city of the province.

The official language in Aceh is the national language, Bahasa Indonesia, which is used
in the countrybés for mal contexts (eas Q. S
other local languages in thaountry continue to be used by its people in informal
contexts in their everyday life. Although it is not compulsory to teach local languages in
public schools, Indonesian lavgge UndangUndang Dasar 1948 hapter Xl ard

Article 32(2) in Redaksi Jogja Bangkit, 20L@leclares that local languages of the
Indonesians are to hespected angreservedoy the governmenas national cultural
treasuregLumintaintang, 2002; Sulaiman, 1978pnsequently, in many public schools
across Indonesia, local languages are taught and included in the school curriculum as an
effort to preserve the local languages. In Aceh, Acehlmggiageas taught in public

junior high schools (grades seven to nine) for about two hours a week (Akrha), 20

1



The syllabus includes sentence structures, writing and vocabulary. Likewise, religious
schoolsknown aspesantreror dayahhave the same hours of study bus languages
taughtfrom elementary up to high school lesieflthough Acehnese is stiipoken at

home in the family and social domaiespecially in rural villages, it is presently facing
increasing competition from Bahasa Indonesia (Akmal, 28ddmsyah, Taib, Azwardi

& ldham, 201). It is found that the younger generations of Acehnesgg@ually

using more Bahasa Indonesia especially in urban areas such as Banda Aceh (see

Alamsyah, Taib, Azwardi & Idham, 2011).

1.3 Acehnese Language

Aceh is populated by a number of ethnic groups. The major ethnic groups are the
Acehnese, Gayonese, Aldamiang, Aneuk Jame and Kluet (Wu, 2006), with 90% of
the populationcomprisingethnic Acehnese (MCulloch, 2005). Smaller ethnic groups

in this province include, among others, the Ulu Singkil and SimeudC(Moch, 2005)
Otherethnic minorities irthis provinceinclude the Minangkabau, Javanese and Chinese

(Taylor, 2011).

Each ethnic group has their owanguageor dialect There are ninemain local
languagesspoken in the provincell of which are distinct from each other. They are
Acehnese, Alas, Gayo, Tamiang, Aneuk Jamee, Kluet, Singkil, Simeulu and Haloban
(Wildan, 2002). Among these, Acehnese has the most number of speakeysring

approximately3.5 million (2000 census ihewis, 2009.

Acehneses found to be related to the Chamic languages found in southern Vietham and
Cambodia (Asyik, 1987; Durie, 1985; Thurgood, 2007). Malayic languages are its

closest norChamic relation (Thurgood, 2007); it is considered to be a part of the Malay



sub-family of the Indonesian branch of the Austronesian language family (Asyik, 1987;
Akbar, Abdullah, Latif & Ahmaddin, 1985Ace h was the fir st Crt
Malay literature in the seventabncentury (Reid, 2005, p. 179r Jawi Pasai, as the
Acehnese called it (Alfian, 20D7Its system of writingwas Malay in Arabic script
(Reid, 2005)During thisperiod, the Malay language w&nown to be the lingua franca

of the Sultanate of Malacc@from 14001511, with a territory covering th®alay
PeninsulaRiau Islandsand most of the east coast ®fimatra and had spread to the
peninsular of Southeast Asthat rapidly developed nder the influence of Islamic
literature (Ahmad Sarji, 2011)n the kingdom ofAceh, it was then known thaven
thoughthe spoken language of the village, in the family and of poetic tradition was
Acehnese, communication of the royal courts and writlextst of legal letters,
documents, scholarships and educatioasw Malay (Durie, 1996; Reid, 2005).
Voorhoeve (1994, p. 14) suggests that the first evidence of the existence of a written
l iterat ur e Hink aAycaeth aSesappearésuim@658669. When Aceh
became a part of Indonesia in 1985%(d, 2005), Bahasa Indonesia became the official

language in the region.

Acehneséas four main dialect groups (Asyiko87, p.3) thatare as follows:
1. The Greater Aceh dialect, spoken in Aceh Besar Regency
2. The Pidie dialect, spoken in Pidie and Pidie Jaya Regencies
3. The North Aceh dialect, spoken in East Aceh, North Aceh and Bireuen
Regencies
4. The West Aceh dialect, spoken in the Aceh Jaya, West AcaffamNRaya and

South Aceh Regencies


http://en.wikipedia.org/wiki/Malacca_Sultanate
http://en.wikipedia.org/wiki/Malay_Peninsula
http://en.wikipedia.org/wiki/Malay_Peninsula
http://en.wikipedia.org/wiki/Riau_Islands
http://en.wikipedia.org/wiki/Sumatra

The standard form of Acehnese is considettagiNorth Aceh dialect (e.g. Asyik, 1987;

Durie, 1985; Hanafiah & Makam, 1984; Sulaiman, Jusuf, Hanum, Lani & Ali, 1977;
Sulaiman, Yusuf, Hanoum & Lani, 198Bgcause oits cansistent language structure

and large number of speakers. Durie (198%) further states the North Aceh dialect is
Athe most uniform and numerous i n speake
compared to the othelialects inAcehnese (Asyik, 187, p.6). This means thahere is

not much variation in the pronunciation of the North Aceh dialBeé distribution of

Acehnesadlialects that are spoken in the proviigeshown inFigurel.l

Province of Aceh
Scale: 1:1.000.0000
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Figurel.1l: Acehnesg¢anguagemap
(reproduced from Hanon, Sulaiman, lbrahim & Ismail,986 p. xiv)



In the map inFigure 1.1, the lined areas arehere Acehneseds largely spokenThe
white areas indicatareas wherether languagearespoken in the province. The North
Aceh dialect isspoken by speakers inhbkseumawe and the regencies of Bireuen,

North Aceh and East Aceh.

1.4  Kampung Aceh

Historically, the relatioghip betweenthe Sultans irAceh andthe Malay kingdom can

be traced back since as early as tHe@ntury(Reid, 2005 through political struggle,
warfare, intermarriage, rich scholarly exchange and tradiah (& Bunnell, 2005;

Reid, 2005).Thus, the main flow of Acehnese immigration to Malaysia started in the
late 18" century. It was initiated by theDutch irvasion to Aceh inl873 Mitrasing,

2011; Reid, 2005; Smith, 2002Which was occupied until 1942 (Mitrasing, 2011)
Further, after Aceh signed over full independence to Indonesia in 1950 (Reid, 2005), a
revolt against the Indonesian government occurred in 1953 (McCulloch, 2005; Reid,
2005) bythe Acehnese rebellion, Darul Islam, until 1962 (McCulloch, 2005). A
continued dissatisfaction and resentment towards Indonesian rule led to another revolt
in 1976 by Gerakan Aceh Merdeka (GAM, the Free Aceh Movement) (McCulloch,
2005; Wu, 2006). On Decerab 26, 2004, an 8.9 on the Richter scale earthquake
occurredin the Indian Ocean, just 150 km from Aceh and caused 127000€killed,

and 116,00@o0 be missing in the province (McCulloch, 2005). This disastrous event
initiated a peace agreement of poblt reform between theebellions ortGAM and the
Indonesian government in August 2005 in Helsinki (see Aspinall, 2005; Aspinall, 2008;

Enia, 2008).

Consequently, the three decades of war against the Dutch (Reid, 2005), the conflicts

with the Indonesian government and natural disasters have caused social tension,



economic and environmental destruction to Aceh (Wu, 2006). These have led many to
flee fram their homelandicross borders (Wu, 200&nd some leaded the rebellion
were exiled to other countries (Aspinall, 2008). Most are knowrhawe fled to
Malaysiabecause of itaeaby geographical locatigrand similar cultural practicdsave
helped ased the process of migration. There, permafeahnesesettlementsvere set
up in Kedah, Perak, Pinang and LangkawiPeninsular MalaysigNah & Bunnell,

2005).

The first Acehnese migration to Kedah started after 20 years of Dutch colonization in
Aceh from 18951905 (Abdul Majid, 1980; Panyot Ceulot, 2007). The vast flow of
Acehnese arrivals to Yan, Kedah, in the northwest of Malaysiafraais1888 to 1915
(Azrul, 20123. Most of then settled in a village named Kampung Aceh (literally

A Ac e hne seathat was lestafplishecaround late 1895y the first Acehnese

immigrantsin this aregPanyot Ceulot, 2007; Esham, 1998) (Begirel.2).
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Figurel.2: Migration toKampung Acetlrom Aceh
(reproduced fronNah & Bunnell,2005, p. 25}
Esham (1998) also adds that during the first migration in 1895, only 35% of the
Acehnese peopleontinued to settle in Kampung Acehhile others returned to Aceh,
andsome travelled along the Straits of Malacca to Pulau Pinang, Pahang, Kedah, Perak

and JohorRanyotCeulot, personal communication, August 29, 2008).

Furthermore Esham (1998) states that the relationship between Kedah andégah

as early as the Zentury. He further says that Kedah was once under the ruler of Pasai
in the late 1% century. Pasai wasne of the oldest Acehnese kingdomaich was
formed through the merger of Peureulak and@&agdoms at the timeHussain (1982

as cited in Esham 1998) also explains thatlater Kedah and Aceh had a strong

relationshipand this can be noted from an area in Banda Aceh named Kampung Kedah



(l'i terall lya,gvika das mitiallyigiven by one of the Acehnese Sultans in
the late 1800s as a residential area for the Sultan of Kedah whenever he visited the
Acehnese kingdom with his followers during the tini®uring the earthquake and
tsunami that hit the regioon December 26, 200however,most of this areavas

submergeds it is near the sea.

1.4.1 Acehnese Descdrin Kampung Aceh

According toPanyotCeulot 007, the Acehnese who initially settled in the adles of
Kampung Merbok and Kampung Singkir ¥an, Kedah, were from PidigGreaer
Aceh North Aceh and East AcefThe first group of Acehnese was believed to be
ulamas(Muslim scholars trained in Islam and Islamic lded by Teungku Po Cut Haji
bin Po Balee, Cut Leh bin Cut Yusoh anldebalangqthe heads of various regencies in
Aceh at the timer regional chieftains)Later, as more Acehnese arrived in the region,
they established a village known as Kampung Acelichwvas originally an integration
of three existing villages during that time, knownkasmpung Sulub, Kampung Lubuk

Kasaiand Kampung Lubuk Panjang.

Until today, Kampung Acehhereafter, KpA)is still populated predominantly by
Acehnese descents that at present comprise the third to the sixth genefasongey
conducted in 2008 shows that there were approximately 126 residents in the village with
104 of them being Acehneskescents (YusufPillai & Mohd. Ali, 2013) Acehnese
descentswh o ar e Mal aysi an ar e categorized
constitutional definition of AMal @aplé i n
1.1 shows the number of Acehnedescendentsn Kampung Acl. The demographic

data was collected in 2008 during the first surveXp#\ thatwas conducted for this

purpose.



Tablel.1: Number ofResidents of Acehned$gescerd in Kampung Aceh ir2008
(reproduced from Yusuf, Pill& Mohd. Ali, 2013 p.5J)

Generation Age Males Females | Total # of People
2nd 81-100 1 3 4
3rd 61- 80 6 13 19
4th 41- 60 11 18 29
5th 21- 40 5 10 15
6th 071 20 20 17 37
Total 43 61 104

The Acehnese easily assimilatedo the Malay society due to similar bégeand
culture. Somehouses, which were built in the early 1900s in the style of Acehnese
traditional housesare still well preservedin the village though most have been
destroyed due to decay of the wood drale beerreplaced with concrete homes

Families still live in the ones that have been preserved.

There is one small local mosqueraeunasahn the village that was first built by the
second generatiom 1902, named Alrsyadi. Abdurrahman (personal somunication,
August 29, 2008pbserveghat the true concept of the Acehnese people i poeeu g
meunasah pagpat tad u e (builld ameunasahn the place we live in). Until today, the
people of the village still gather in timeeunasaHlor meetings and ews. This practice

is similar to theAcehnese in Aceh province, bathvillages or cities.

Most Acehnese from the third and some from the fourth generation finished their
secondary school studies in English medium schools. During the British occudation o
Malaysia, English schools were set up, and it was only in the 1970s that Malay became
the medium of instruction in schools (see Pillai, 2012). Most of the Acehnese elders in
KpA had attended the lbrahim School, established in 1919, which was -&naelh
government English school in Kedah during its time. The Acehnese residp\iare

employed in government offices areself-employed



Acehnese culture is still evident KpA. Thetraditionalkulét (the dried skins of cows
or buffalos) asam sunt{dried and saltetboh limeng a fruit from thestar fruit family
usal in Acehnese @oking andcommon Acehnese dishese still preparedin homes
including kuah boh panah, asam keueung, kuabnemulieng keumamah, kuah pliek,
sie balu, pagh and keurabuAcéh. The gravykuah boh panahkuah pliekand the
special sticky cakehimpan are still served in weddings or holiday celebrations.

Weddings thatre held in the villagelisplay bothAcehnese and Malay culture. Some

familiesstill decorate the wedding dais or platform with traditional Acehnese decoration

and the bridal couples sometimes use traditional Acehnese bridal cosflnees.

Acehnese tradition opeusijuek(a process of blessing the bride and groom or other

opening/blessingaremonies)s still maintained by the villagers.

1.4.2 Acehnese Language in Kampung Aceh

It has beenreportedthat Acehnese is dtispoken by the Acehnese destsen Kedah
(Asmah, 1992; Durie, 1985; Daud & Durie, 2002). As KpA in particular, the
Acehnesedescerg haveretained their culture not just throughlinary and religious
practice, but alsgreatlythroughthe language (Azrul, 2018). Yusuf, Pillai aad Mohd.
Ali (2013) interviewed 57 Acehnese descenta KpA from the second to the sixth
generatios individually and some in groups on their language choice at lronoagst
family members andaith the villagers of Acknese and neAcehnese descentThe
findings imply thatAcehnese descesih KpA still regardthenselvesas Acehneseand
this identity was exhibited through the usk Acehnese among the desceit the
village. Theircurrentperception ofAcehnesadentity, even by the younger generations
who spoke less Acehness, still strong with membersreferring to themselvesas

A Ac e h,uesegiiceld Acehnese [meyoekétieudan daehhvaes ar e

Acemese descagd UsUY, Pillai,Mohd. Ali, 2013 p.58).
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The Acehnese descenin KpA from the fourth generation claimed that they had only
learnedMalay when they first started primary schailthe age of seveMost children
learnt Acehnese as their first language from birth if both parents were of Acehnese
descents.Those who married Malaysvere likely to mix Acehnese and Malay
particularly the Kedah lay dialect If Malays were presenin conversationgsuch as
those who have married Acehnes&pA), Acehnese speakenserelikely to switch to

Malay.

The Acehnese descenin KpA from the second till the fifth generation said that they
could read andvrite in Acehnese. They said that to read Acehnese was easy as the
Acehnese language was written in Romanized characters, but they find writing difficult
as they were never educated formally in Acehnese. Acehnese books, songs and movies
were available iIKAMC (Kampung Aceh Manageme@ente}, and some had personal
copies brought back from their visits to the province or given to them by family

members who visited them from Aceh province.

Yusuf, Pillai and Mohd. Ali (2013) reported that approximately 64.4% of Acehnese
descents in KpA still speak Acehnese at home as a dominant language. About 19.2% of
them use Acehnese as a dominant language at home but with a mixture of Malay
(commonly, theKedah dialect), whilst 6.7% use Malay dominantly mixed with
Acehnese language. Approximately 9.6% use Malay dominantly with their family
members.The interviews also revealed that there was a concern fkoahnese
descerd in KpA about their Acehnese bgrdifferent from the one spoken ikceh

province.
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1.5 Statement of Problem

From the concernput forward byAcehnese descenin KpA on their Acehnese, the

initial auditory observatiorwhile communicating withthem was that the differences

were mainly apparent in their pronunciation features. differences in the Acehnese
spoken in KpA aranticipatedgiven the language contact of Acehnese with Malay and
Kedah Malay dialect iiKpA over the yeard.inguistic changearebound to take place
amongvarietiesthaaregeogr aphi cal l'y di stributed (OO0
1996). The passage of time, exposure and contact with these languages are likely to

have influence@nd brought changes to the Acehnese spok&pin

Even though outside of Aceh province Acehnese is also spoken, there is a lack of
published research on the linguistic characteristics of these variations. Further, nearly all
explanationson Acehnese pronunciation are generally derived from impressionistic
descriptions (e.g. AHarbi, 2003; Asyik, 1987; Durie, 1985; Sulaimaat,al., 1977).
Therefore, it isnecessaryo conduct research on Acehnese pronunciation in the course
of instrumentalanalysis and to compare phonological variation of Acehnese across
geographical borders as well. The vowel system is worth examining because it tends to

be an area where sound change is most evident (compared to consonants).

Differences in sound systemeeausually one of the most obvious differences between
varieties of a language. Hence, to begin to address this research gap, this study aims to
examine the acoustic features of the Acehnese vowels produckcehpesespeakers

in KpA, in particular the @& vowels, and comparthem with the ones used by
Acehnese speakers Aceh in Indonesia (hereafter, Ach). Ancestors Aafehnese
descents ilkKpA came from various regencies in the province of Aceh. It would not be
convenient to compare the Acehnese spdikeAcehnese descenin KpA with all of

the four dialectssince these dialects are mutually intelligible. For example, Asyik

12



(1987) states that between the Pidie and North Aceh dialects, not much difference is

found.Hanafiahand Makam (1984) also stateath

Demikian juga dalam bahasa Aceh terdapat juga variasi dialektis, tetapi variasi
itu sangat kecil sehingga tidak mengganggu kelancaran dalam berkomunikasi
antar penutur bahasa itu[ln Acehnese there are also dialectal variations, but
these variationsare very smallso it does not disturb the fluency in
communication aman the speakers of this languagéjanafiah & Makam,
1984 p.3).

Therefore, it is expected that an instrumental studfaafhnesesowels fromspeakers

in Ach and KpA can support thegsentation of more systematrowel descriptiors

produced in both locatioret present

1.6  Objectives of Study
The objectives of the study aasfollows:

1. To examine the characteristics of the oral monophthongs and diphthongs
produced by Acehnese speakers iAch and KpA based on the acoustic
properties of the vowels obtained from elicited and spontaneous speech.

2. To compare the vowels by speakers in these two locatiased on their
acoustic properties

3. To determinethe similarites and dfferences between theowelsin KpA and

thatof StandardMalay (hereafter, SMand Kedah dialedhereafter, KD)

Acehnese also consists of nasal vowelsich include nasal monophthagnd nasal
diphthongs,but only oral vowelswere analyed for thisstudy. Nasalswere excluded

because theelar positionactsas the articulatory factor that signals nasalizateondin
acousticmeasurementneyar e fAconfl atedo with other al

anatomy of speakers and the vowel articulationwdnch nasalization is affected

13



(Berger, 2007, p. 3)Therefore,it becomes a problem in acoustic studies. For that
reason, nasal vowels require a separate treatment in relation to their phonemjc status
and their acoustic properties (Berger, 2007; Chefy1Hawkins & Stevens, 1988jhd

were notincluded in this present study

Even though this study also conducted comparisons between Acehnese vowels in KpA
with SM and KD to further see the influences, thus, the focus and main interest of this

study arghe Acehnese vowels in Ach and KpA.

1.7 Research Questions
Based on the objectives, the research questions that are addressedtudthare as
follows:

1. What are the characteristics of the oral monophthongs and diphthongs in the
Acehnese language used $fyyeakersn Ach and KpA based on their acoustic
properties?

2. What are the similarities and differences between the vowel inventories and
characteristicef Acehnese ilAch and KpAbased on their acoustic propertles

3. To what extenare thevowels in KpAsimilar and differento SM andKD?

1.8  Significance of Study
The mainincentives for comparing the oral vowel systenf Acehnese used iich and
KpA are as follows:

() To add to the mostly impressionistic studigs Atehnesespeechsounds

through acoustimvestigation of the vowels.
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(i) To systematically document the oral vowel inventory of Acehnese outside of
Indonesia, specifically Kedah, Malaysia, thaslding to the currently sparse
information on this aspect.

(i) To fill the research gap on theaastic properties of Acehnese oral vowels
Ach and KpA and provide a starting point for further research into other
varieties of Acehnese.

(iv) To contributeto knowledgeaboutlanguage changby examiningAcehnese

speech sounds spokendpA.

Apart from the motivation listedabove, this study also intends to contribute to the
conservation and documentation of Acehnese within and outside of the province. The
earthquake and tsunamin December 26, 2004 destroyed much of the documents and
materiat kept in Aceh Documentation and Informati@enter (Pusat Dokumentasi
Acel), and Aceh Cultural Foundatiogdmbaga Kebudayan AcehTherefore, it is
hoped that this research ceontribute to our understanding Acehnese phonology and

serve as a startimgpint for further research.

1.9 ThesisOrganization

This thesis is organized ineaghtchapters.

Chapter One presents the background of stindiydingthe Acehnese language spoken
in Ach andthe presence oAcemese inMalaysia, the setting up &pA in Kedah, the
statement of problenthe objectives of study, reseamghestions and the significanoé

this research.
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Chapter Twapresentgrevious studies othe Acehnese oral voweland the vowels in
Standard Malay(SM) and Kedahdialect (KD) It also discussesthe acoustic
characteristics of vowels andeviews methodologies used in acoustics studies.
Additionally, areview that deals with language contact and chamgéso presented to
explain the Acehnese sound maintenance and changedwesalescergin KpA as a

minority language spoken in the Malay domain

Chapter Three describes the methodology employed in the data collection and analysis
of oral vowels. This includes the profileslahguage consultant&dm Ach andKpA,

and those of SMral KD speakefs the process of data collection (venues and
instrumentation) and the anadgs carried for the monophthong and diphthong

measurements.

The findings ofAcehnese vowels ithis study are presented in Chapters Fand Five
Chapter Four discusses the findinfyg monophthongsbased on datdrom word
elicitation (WE)and interview (INT) Chapter Five provides the findinfgs diphthongs
from WE and INT Furthermore Chapter Six provides thiindings fromSM and KD
oral vowet. Comparisons between the acoustic characteristidscehnese vowels in

Ach and KpAare presented.

Chapter Seven discsiss the findings from ChaptBourto Chapter . Lastly, Chapter
Eight presents the conclusiaf this study It also presents thenitations of study and

suggestions for future research.
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CHAPTER 2 : LITERATURE REVIEW

2.1  Introduction

This chapter discusses previous studies on Acehnese oral vowels, Standard Malay and
Kedah dialect vowels. It alsexamines theacoustt characteristics of vowels and
reviews methodobgies used in acoustics studikastly, it reviews theories in language

contact, language and identity, and motivations for sound change.

2.2  Studies on Acehnese

A book on the grammar and a dictionary on Aceleney van Langen in 1889 was the
first publication on Acehnese language (Asyik, 1987). It was written in Arabic script or
Arab Jawi(Malay written in Arabic script). Although the discussion on grammar and
phonology had several weaknesses (Durie, 1985)rndtion on the basic linguistic
aspects of the language is provided in the book. Afterwards, Hurgronje (1892, 1906, as
cited in Asyik 1987) who carried out numerous researches on the people of Aceh,
particularly on their culture, transliterated Acehnase.atin orthography to make it
more available to those who could not read the Arabic script. Kreemer, @98ited in

Asyik, 1987 and Djajadiningrat (1934as cited in Asyik, 1987also adopted his work

as the basis for their Acehnese dictionaries.

Nevertheless, Acehnese linguists who have carried out studies on Acehnese language
and published their work as textbooks have mostly highlighted their research on the

structure of the language (e.g. Ishak, 1968; Sulaiman, 1978). There is a dearth of work
focusing on its sound system. Descriptions of Acehnese sounds are mainly based on
impressionistic analysis, such as those byHarbi (2003), Asyik (1987), Durie (1985)

and Sulaiman, et al. (1977). These are discussed in 2.3.
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2.3 Acehnese Vowels

Hurgronje (1893, asitedin Durie, 1990) first described the Acehnese vowel system as

consisting of three front vowels i, /e/, /4, three back unrounded vowels /&f/, /&,

/al and three back vowelsf /u/, /o/, Md. This inventorywas based on his dataom

speakersn the lowlands othe Greater Aceh dialent Banda Aceh region.

Proyek Pelita(a FiveYear Development Plan Project) from the government funded a
series of studies conducted from 1976 to 1980 on Acehnese language by a team that was
led by Sulaiman from the Faculty of Education of Universitas Syiah Kuala in
collaboration with a number of research projects carried out by Universitas Syiah Kuala
and IAIN Ar-Raniry (an Islamic institute). A compilation of report was put together for
Pusat Pemimiaan dan Pengembangan Bahd§®enterfor Language Management and
Development) under the Department of Education and Culture. From this Agyik,

(1972) and Sulaiman, et al. (1977), who based their data on North Aceh dialect
speakers, described tlentrast betweend and @. The data for this research report

were collected from ten Acehnese residing in thediastrict of Peusangan who was all
speakers of the North Aceh dialect living in the cities and villages and classified based
on age, origingender, education and social status (Sulaiman, et al., 1977). This dialect
was selected because it is regarded as the form of standard Acehnese by Acehnese
linguists as informed in Asyik (1987), Durie (1985), Hanafiah and Makam (1984) and
Sulaiman (1983). Acehnese phonology based on impressionistic analgslsriefly
explained and presented in the research report by Sulaiman, et al. (1977). Nonetheless,
it doesnot provide any charts for the Acehnese sounds andatiesymply presented in

lists of vowes and consonants following some examples of words including these

soundsFrom Sulaiman, et al. (1977:w), a number of thirty Acehnese oral and nasal
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vowels are listed the IPA symbolshere that arepresented differently from Asyik

(1987)is discussedn 2.3.1):

1 nine oral vowelsli/, /el, Ic/, lal/, 1/, lol, [4, '3, [/ and/u/

 six oral nasalst& /3, /A, /i /, IA and/Q
1 tendiphthongsfay/, =/ ;1 Ic; 1, loyl, Iu; [, luy/ and/;y/

 five nasal diphthongsJ, /= /, Iad, IO/ and/A |

Sulaiman (1978, 1979), Effendi, Muhadjir and Sugono (1979) and Sulaiman, et al.
(1983) later published textbooks on Acehnese structure for public and boarding schools
that were based on the research repgprSulaimanet al.(1977).Hanafiah and Makam

(1984) also compiled a book on the structure of Acehnese language. There is also a
section on Acehnese phonology in $iscond chaptesind its description is similar to
Sulaimanget al.(1977) with thirty oral and nasal vowels altogether. However, the study
does not state the dialect of Acehnese speakers being investigated and the number of

informants.

Durieds (1985) work on Acehnese grammar
speakers residing in Bireuen provided a description of twenty seven Acehneds vowe

that consisted of oral and nasal monophthongs and diphthongs as shoguré?2.1
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oral:
high i E u
high-mid e . o]
low-mid = i Is
low a
nasal:
high P E 0
mid = : Is
low A

Figure2.1: Acehnes@ral andnasalmonophthongs from Durie (1985)
(reproduced from Duriel 985, p. )

However, the spacing ifigure 2.1was finot intended to be an indication of vowel
qualitydo (Durie, 1985 p. 15). Durie explains thatAcehneserounded vowelsare

produced with only very little lip rounding and the lips are not far shifted from the rest
position.The unrounded back vowels &/ L / and ! I are seen to be positioned rather
centrally and Durie destrsist hem as fAbacked centr al Vowe
notes that thécehneseaecognize their back unrounded vowels with the front rounded
vowels of European languages, for exampie Acehnesé' / with Germand.  He
states that A dmo theh venwradlywlechlised eassein their respective

language$ but it cannot be accounted for in terms of the traditional articulation based

unrounded and frorgentratb ack contrastso (Duri e, 1985,
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If we look back at Hungpnjed $1893) inventory,it doesnot consist of' /, and what

Durie describs asl / is describedas/@ by Hurgonje. This isbecauséoth datasets

were from different Acehnesdialects thatary from dialect to dialect in thedegree of

backness (Durie, 1990purie (1987) notes thathe Greater Acehdialect mergedi/

into /I and Asyik (1987) also says that is not distinguished fronid/ in some areas of

this dialect, especially BarsdAceh and Ulee Lheue

From a recordig of one male speaker from Calue in the Pidie district, Durie (1985)
further plotted the ten oral monophthongs. This finding should be treated cautiously

given that it was based on only one speakiyure2.2is the formant plot of Acehnese

oral monophthongs df/, /e/, 2, IE/, L I, /'1, 1al, lul, loland/ld based on the recording

(Durie, 1985, p. 18):
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ol

-

2250
2000
1750
1500
1250
1000

+750

=200

L

&>

-“ W

%
.
&

L SO0

FOO0

@@@

Figure2.2: A formantchart of Acehneseral vowelsfrom Durie (1985)
(source: Durie 1985 p.18)

Figure 2.22.2 shows that the is no central;/ vowel in Acehnese, although Durie
mentions that in unstressed syllablés/ is realized closer t;], for exampleirheut

[fhEt] 6 br ai do& ( shetfrreth (snstkdsedm ekplanations aboutow the

sounds were obtained from the speakere provided Neither was information about

how the vowels were measured and azedlyUnlike Asyik (1987) and Sulaimaef d.

(1977), Durie does not include oral and nasal diphthongs endingiMittis inventoy

of Acehnese vowelss shown ifrigure2.3.
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oral:
high i = u;
nasal:
high P E; o}
mid = 5

Figure2.3: Acehnese oral and nasal diphthongs from Durie (1985)
(reproduced fronDurie, 1985, p. 17)

A study on the onset clusters and sonority sequencing principle in Acehnese was carried
out by AlHarbi (2003). He also discussed the Acehnese vowels in correspondence to
Durieds descr-Harthiolhs (d®&t8b)werAd obtained

Pidie dialect who, at the time of his study, were students attending universities in

Madina, Jeddah and Mecca. For the oral vowels, he reports that the back'Vdwel
produced closer tdld rather than centrally as described by Asyik (1987) and Durie

(1985). Further/E/, which is present in the previous studissjescribed ak]. Perhaps

this isbecausénis speakers spoke the Pidie dialect instead of the North Aceh dialect as

described by previous studies and Imed used the Optimality Theory accouot

describe the vowelsAsyik (1987, however,does claim the production of/ in the

Pidie dialect when he explained one of the markers of this dialect compared to others.

He says Pidie dialect replaces what is [u] in other dialects i (written eu) and

what is E] in other dialects into [u] when these vowels are in the first syllable of a two
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or three syll abl e theonashls and giphthobgs are deacribédtbye r m

Al-Harbi (2003s i mi | ar t o Duri eds ( 1li€gng 8iphthongso mp | et

It is unclear why AlHarbi (2003) and Durie (1985) overlooked the rising diphthongs in

Acehnese as mentioned Bgyik (1972, 1987)and Sulaiman,et al. (1977) although

these diphthongs are common in Acehnese, for exarnmplgords such &rhdi [rhoi]

aqulerd dhéi[dhoil 6 a s h, apuifapul} 6 D | reuidrEluij 6 c ool , akaihady ¢
[akai] 6 mi ,nsdpai [sai] 6 ar behgai [ ba]d f ool i s hand metuth@iad 6 ,
[MEhH] 6 e x p e WiseseVicardrising diphthond#oi/, /ui/, /ai/ and/A#) appear in a

number ofotherAcehnese words.

As for/;i/, /\d/, and 1 i/, theyappear only in vergmallnumber of words. The soung//

is only found in the wordhei[h;i] 6 t o Waad ekatples for;i/ in previous studies

also referred twnly hei (see Asyik,1972 p. 25, 1987, p. 25; Hanafiah& Makam
1984 p.12; Sulaiman1979 p. 6; Wildan,2002 p.12). Hei is still commonly used by
the Acehnese today and this can be sediNT (see5.3.3.§ from this present study

wher e al | i nstances of words wi t h t he n

consultants wereealized ash; i].

The soundld/ is found in only two wordsn the North Aceh dialectwhich arepoih

0 mai | (bormpveed waodd fom Bahasa Indonesigps with similar meaningsand
boinah delongings,property heritagé (seeAsyik, 1972, p. 25, 1987, p. 25, Daud &

Durie, 200Q p. 75; Hanafiah & Adam,200Q p. 23, Wildan 2002 p. 12). Due to its
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limited use in Acehnese words,ishmay be why thediphthong/ls/ does not appean

the Acehnese vowel inventory Bulaiman, et al. (1977).

As for the sound'f/, it only appears in the worthgbina [Iagi ina] 6 v e Mprd

examples for'/i/ from previous studies algeferred tdagotina(see Asyik,1972 p. 25,

1987, p. 25; Wildan 2002 p. 12). However,the Acehnese does not frequently use this
wordtoday.The sound was also not provided in the Acehnese inventobylayman et

al. (1977) nor was iffound in the dictionary entry by Hanafiah and Adam (2000).
Neverthelessit is still maintainedby the peopleas it appears im notable Acehnese
traditional songBungong JeumpéJagnoliaChampacdl o w,e¢hatiscommonly sung

in ceremonies such as wedgis |, the opening of event s,
games and so forth. An excerpt of the som as follows (taken from

http://lvayasanmusikpahginusa.blogspot.com/2011/11/Idkou-bungongieumpadark

di-aceh.htm):

Bungong jeumpa, bungong jeumpa, meugah dnhAc
Bungong teuleudh-teuleukeh, indahlagdina
Bungong jeumpa, bungong jeumpa, meugah dnhAc
Bungong teuleud-teuleukeh, indahlagdina

Putéh kureng, meujampu mirah

Bungong si ulah, indalagdina

Putéh kuneng, meujampu mirah

Bungong si ulah indatagdina
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Presumablyfrom the limited use oflagtina in the present Acehnesand with the

representation of; ¥/ and Is/ in only a few words, most of the rising diphthoreye

absent irstudies by AtHarbi (2003) and Durie (1985andSulaimangt al.(1977)

231 Asyi kbs Vowel l nventory

Whilst studies by AHarbi (2003), Durie (1985) and Sulaimaat al.(1977) have all
described the Acehnese vowels, to date, the most comprehensive description of these
vowel s are presented in Asyikdés vowel i
phonol ogy was presented by A s yAtjdhnesé 1 9 7 2
Morphology which focused on the morphology of Acehnese but a section was also
contributed to the phonol ogy. A Satgxtuklds d
Grammar of Acehnesewhich mainly focused on Acehnese grammar, also briefly
presented a sectidor the descriptions of its vowels. The data for both of these theses
were obtained from recordings of North Aceh dialect speakers, although the number of

speakers is not stated. The method used to describe the vowels and consonants were

based on impressnistic analysis. His work firstly introduced the diphthoﬂg's I,

/ls/, and nasal'/ in Acehnese. These four sounds were not mentioned in previous

studies even though their data were also obtained from speakers of the North Aceh
dialect. It is notsure why this is so. The IPA symbols provided by Sulajnetral.

(1977) (seeFigure 2.4 ar e presented differently fro

differences in monophthondgy in the representation dE/, whichwas presented ds/
by Sulaiman et al.(1977). The example of words provided attat6 t o sreuk d 0 ,
6c¢chi lleuwodtandwhiph.is cléayly described a/ by Asyik (1972, 1987) and

Durie (1985). There is algb/ thatwas presented dS/ by Sulaiman et al.(1977, p. v).
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Again, the word examples provided by Sulaimat al.(1977, p. 6) for this sound are
bbhot o t hr owlewgv@aly@®aradh,d s ﬂ/nbb Aslyik (29¢2] 19&7¥ and

Durie (1985). Perhaps the differephonetic symbols used for monophthongs and
diphthongs by tiese studies have caused the number of vowels to be different.
Sulaimanetal( 1977) |l isted 30 vowels altogether

inventory consisted of 34 Acehnese vowels.

T2l

Bonen-fonem tersebut adalah sebagai berilkut:

&) fonem vokal biasa:
B i L, e f, ol el @ Lot gL 101 O]
L
2) fonem vokal sengau: el
=/ )y IEN IR, I8 ), IC ) dan ) u /.
3) Fonem vokal ganda:

B ay /, ‘;6:_3!', l ia/, o f Loyl Lla ls fuyt, ffa;?

dan /o, ¥ /.

Sonen vokal ganda sengau:

B3y /, 1800 1300, 1 Ryl dan Iy

Figure2.4: Acehnese vowelsom Sulaimanet al.(1977)
(source: Sulaimaret al, 1977, ppv-vi)
Textbooks today that angtilized to teach the Acehnese language to junior high school
students in Aceh province ,wHichis based ompthe Asy
North Aceh dialect (Wildan, 2002Abdul | ah, Fari dan, Har u
Badruddin & Husni 2008;Ab dul | ah, Fari dan, Syafi é6i,

2010) . Similarly, for this st abbgstostAdyy i k 6

the vowels.
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2.3.1.1Acehnese Monophthongs

Asyik (1987) describes Acehnese as having ten oral monophthongs. As presented in

Table 2.1 the oral vowels are hight, /E/, /u/, mid-high/e/, /:/, /o/, mid-low /3, /1, 19

and low/al.

Table2.1: Oral Monophthong Vowels in Acehnese
(reproduced from Asyik, 198p.17)

High i | E
Mid-High e ; o]
Mid-Low = |
Low a

To demonstrate that the ten oral monophthongs constitute of separate phonemes in
AcehneseTable 2.2provides examples of minimal pairs for oral monophthomgsse
pairsthat are providedwith two examples eacimdicatethat they have more common

alternaivesin other wordsthus those with only one example each specify cases where

there are only ondlustration for those pairésuch ag= - /;/ and/;/ - /'d). The word

samples ar&om the North Aceh dialect.

Table2.2: Examples of Minimal Pairs for Oral Monophthongs
(some examples (indicated with **) are reproduced fRillai & Yusuf, 2012, p1045)

Vowels Examples

il - Jef bit[bit] 6 s e r -ibét[bes] 6 moc k ,** t eas e d
dik[dik] 6 b r e dék[dekl6 y ounger si bl i ngé6

i - E ] tikaftika]o st r aj/Weuka[aEmajé attend, comebod
ciftijot foedt EOscri bbl ed

.y citftitf 6t o o ,-cedtl;tpdoybank , <cat ch, ghedadbd
dhit [dhit] & smallamounéi dhet [dh;t] Gscold

ol - 19 kéh[keh] 6 p o c-keh[k®D]6 1 i g*ht er 6
éhleh]6 s | E&fdddéi ce 6
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6Table 2. 2, continued?d

pétpetj6 ¢ | o s e/ s h peut[pEthoef oeuyreds 6
lel-IEl | kéhlkeh]6 p o c-kealikith] 6 s o ( ekew), pronoyniaah affix for
second person (e.droe-keuh) 6

tof- I+ létfletf 6 hunt , chakifl;fjopunhtabuebod
’ bét[tet]  t o) 1otttk &io) pull out)
Py létfletf 6 hunt , ch als'{)teﬁli,t]c')rf’\irt baftero

pétlpetl6 c | os e/ s hpitp'f el wegle,s dpi cko

I2-1;/* |cetft ttOpaicatif @oyank, catch, ghe)dbd (

cétt tFo p aicatf alover ti*xal , hill o

Z-1
teh [t=h] dead- toh [t h] avhich (oned
15 - Ial bék[b=x] 6 n obéak[bak]6 at ,** t r ee O
tek[t=x] &cutd- tak [tak] Glash, chop off
. rheut[rhEt] 6 b r arhetrd;t] 6 f &1 | 6
-k [rhE: 1 tiréy 1

dheufdhEt] 6 a t y p edhetth; tféisschod d 6

keuhlkEh]6 s o ( ekew), pronoyniaah affix for second person (e.g.
IE/ - lu/ | droekeuh ékuhlkuh]6 my sel f * i mpolite)o
beu[bE] do (make of something) bu [bu] Gice, mead

peut[pEt] 6 f o-pat[pld] 6f | ower *pot, vased

IE/ - ol < . . n
seuklsEk] 6 s c osok[sBkl]6 ar r ogant 6

cetft;ffoy ank , c(zariatidn fromgcheg boft t‘]é verti*

l;1-1 .
beh[b;h]6 ex pr essi on ofibohlog'hjédmesotar dok

cetft ;ffoy ank , c(sariaidn fromgcheg tufjit utf 6 s mal | |
l;/-lu/ |[women of n&ble descent 6
tetft;tf 6 b u-rtm@utf 6anyt hi ngo

beh[b;hj]6 e x pr essi on o fbollgphlée mee*t t , oK

I;1- 1ol , A . A
bet[b;tf]6 (t o) ipbGtbdtjodbwtad 6

l;1-/8* | beh[b;hj6expressi on ofbolgdé@femeint & o K

p6t[p't] 6 p | u ¢ k pat[gai] ccvkhde r e & * *

[-tal | o o
toh[t'thjo whi c h-tah[tah]é b & g 6

il - Jof pét[p_‘t]épl uc kpotjmi ckklbow,*™ t o fanb
toh[t'h]6 whi ¢ h-téhfooh]éJ al | &

i pét[p‘_t]épl u c k pot[pd] ccfklbower *pot, vasebo
boh[b'h]6 di scar d, i tohbldd &vf @ wiaty @

1 - fof tutuftutu] 6 b r -t gutd]6 s pEa k 6
bahu[bahu]é b r t balp[@ahol6 s houl der o

1o/ - /g tbp[top]6 c | os e, <tapftip] st abtrt 8pear 6

batok[batok]6 ¢ o u gatokjbatk] 6 s hel | 6
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6Table 2. 2, continued?d

koh[kkh] 6 ¢ ii kablkah]6y ¢ u mp % i t e) 6

/9 - lal , - arq 2 R
boh[blh] 6 f rivahfbédh]é | et 6

n.b. *cases where there is only adlhestration for this pair

Asyik (1987) also presents seven nasal monophthong vowels in his inventory. The

phonemic inventory for monophthong vowels provided by Sulaimiaal, (1977 pp.v-

vi) is also similar t/ibalthmiglythelkr étidy i alsb basded e s
on North Aceh dialect speakers. The nasal monophthongs are similar to the oral ones
except that there are no migh nasal vowels.Table 2.3 presents the nasal

monophthong vowels: higlag /E/, /&, low-mid /3, /'1, Iid and low/A.

Table2.3: Nasal Monophthong Vowels in Acehnese
(reproduced from Asyik, 198p.17)

High B o)
Mid-Low
Low A

In relation to syllable position, even though vowels can occur after consonants in

Acehnese, nasal vowels tend not to be preceded by voicedbstalientexcept in the

case of onomatopoeic sounds (daf6 dap Jand[b=h]) and in/Cr/ and/Cl/ sequences
(e.g.[mAdr@]6a type of spicy dri nkdld2) asdstates e ,

that an oral consonaand nasal vowel sequence (Ov&hd a nasal consonant and oral
vowel sequence (NV) do not occur in unstressed syllables. Furtheasbhevowels are

said to only occur in unstressed syllables when they are preceded by a nasal stop (Durie,
1985 p. 21). The phonemic status of nasal vowels in Acehnese and the influence of an

effect on the preceding nasal consonant continues to be didc(esg. Ladefoged &
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Maddieson, 1996; Stokhof, 1992), but since the focus of this study is on oral vowels, the

iIssues surrounding nasal vowels in Acehnesmtpursuedn this dapter

2.3.1.2Acehnese Diphthongs
Asyik (1987, pp. 1718) describes 12 oral diphthongs for Acehnese, which are

categorized into two sets:

1 diphthongs ending with / (with a central offglide)
1 diphthongs ending with/ (with a rising offglide)

The additional diphthongs he includddat are not found in the list of vowels by

Sulaimanegt al.(1977)are/" Y, /' il and/Is/.
Table 2.44 presentgshe Acehnese oral diphthongs ending wjthand Table 2.5shows

the Acehnese oral diphthongs ending with

Table2.4: Acehnese Oral Diphthongs Ending with
(reproduced from Asyik, 198p. 18)

fi; ! IE;l Iu;/
=] Iy /7

Table2.5: Acehnese Oral Diphthongs Ending wiih
(reproduced from Asyik, 198p.18)

Juil
/il Joi/
/il /7
ail
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While the oral monophthongs in Acehnese can occur in both closed and open syllables,
this is not true for all of the oral diphthongs. In the North Aceh dialect, for exafagle,
and/ ;7 (see Durie, 1985, p. 21) as well/ag, /uil, /Uil, loil, fail and/" [ can typically

only occur in open syllables. This is illustratedTiable 2.6where the examples for

diphthongg=/, 51, s 1, 1;il, luil, 1'il, Joil and/ai/ are only provided in the column for

open syllables. Besides diphthongJable 2.6 also provides examples for

monophthongs in open and closed syllables. The word samples are from the North Aceh

dialect
Table2.6: Acehnese Vowels in Open and Closed Syllables
(reproduced from Pillai and Yu§ 2012 p.1032)
Vowel Open Closed
ll di[di]é6i n, fr om|dt[dif6f ew, small amoul
lel baté[bate]é6 c up, b ¢batékbatekl6 bat i k6
= kre[kr36scr awny | kreklkrk]o6pi eceb

keuh[kEh]6 s o ( ekew), pronoyiaah

IE] keu[KE] 0 f t o
E eukg]of ront o affix for second person (e.droe-keul) 6

l;1 le[l;]J6 many 6 let[l;f 6pul |l out 6

I po[p']16f 1 yo pot[p'tjé pl uck, pick?o
la/ balba]6carr yo bak[bakl6 at , tr eeb

lul suf[sulésound, v|sutfsuf open, undresséb
/ol rofrofd6spi | I 6 rbhfrohl]6 ent er 6

/g yo[jidéafrai dé |yok[jlklé6shaked

/1 Y/ |wie[] wid'Y]ef t o wiet[ wid¥trle ak 6

IEY |jeue[ EYOnetti n|jeuet] EYYf6become, may,

lu;/ huelhu;J6 pul | 6 hueklhu;k] 6 c ho k e 6

*=] adeefad=]ot o dr y|-

i lagée[lag';16 par t i (.
’ surpriseod

*/ls | bajoe[ba *;]6dowel|

pegod

il |hei[n:il6t o cal | (-
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6Table 2.6, continued?d

*[uil apuifapuil]6 f i r e 6 -

*[1if Ialg(jina[lagi inaj]é ver vy -

*/oi/ dhoi[dhoi]6 a s h 6 -

boi[ b Binj cknam

[ 2 il .
the name Boi

boinah[ b ? inparhofper t y o

* [ail sapai[sapaild6 ar mo -

n.b. *only occurs in open syllables

Asyi kds inventory also compri ¥&JE:£/BLUTr na
and/=/) and one ending witfi/ (/A#). In the descriptions by Asyik (1972, 1987) and

others (e.g. AHarbi, 2003; Durie, 1985; Sulaimaet, al, 1977; Wildan, 2002), the oral
and nasal vowels are presented as separate phoreabks2.7illustrates the examples
of Acehnese minimal pairs imasal and nonasal vowelsshowing them to be separate

phonemesThe word samples afeom the North Aceh dialect.

Table2.7: Examples of Acehnese Minimal Pairdlasal and Nomasal Vowels
(reproduced fromA\syik, 1972 pp.15-16)

Oral vowels Nasal Vowels
citijé6to tryo c Gtiggét he i mitati on
tem[tZm]6t o spend thrijtdé[tam]éti n canod
eu[E]6t o seebd 6e[ld]oyeso
cott |overtical, hil|lcoRt]oto click the

crahftrahl6 spl i tti ngo cr gtaM]ot o fry with

ujuy6coconut d 6pfo6a humming sound

prok[prisM6t o cl aps one|lpr okdddét o di scharge
mar ks o

In summary, published work on Acehnese vowhkkt are described through auditory
descriptions are those carried out by Hurgronje (1893, as cited in Durie, 1990),

Sulaiman, et al. (1977), Asyik (1972, 1987), Durie (1985) antii#bi (2003). From
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these studies, Sulaiman, et al. (1977), Asyik (1972, 188d)Durie (1985) describe
Acehnese vowelthatfocus on the North Aceh dialect (see Appendix A for a complete

I i st of their I nventoHag)bhi dwhi dd &é$ c rHiup tgir @on
speakers of Greater Aceh and Pidie dialeatsich are nothe focus of the present

study.

Based on previous studies, the vowel inventories posited for Acehnese vary across the
different sources. Perhaps this is due to the small number of informants in these studies,
the different contexts used to elicit the sdsithat essentially affects their use and
choice of words, and because the studies were mainly based on auditory impressions.
Howevermost Acehnese commonly a@sieppridestiies y i k
most complete descriptions of Acehnese vowasmpmared to other studies. As
mentioned earlier, Acehnese language textbooks used today for public and traditional
boarding school s, such as by Wildan, Far
(2002), Abdullah, et al. (2008) and Abdullah, et al. (2010 a | | adopt Asyi
also used as a foundation for the EnglistionesiarAcehnese Dictionary by Hanafiah

and Adam (2000) and compilation of the first AcehrieslnesiarEnglish Thesaurus

(see Daud and Durie, 2002).

2.4  Standard Malay and Kedah Dalect Vowels
This section discusses tvewels of 31 and KD as the current study looks at the

possible influencesf SM and KDon Acehnese vowels produceddpeakersn KpA.

2.4.1 Standard Malay Vowels
Malaysiadeclared itsndependence from British colonization 31 August 195;/whilst

Indonesia had earlier declared its independencE/dkugust 1945 In 1959, Indonesia
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and Malaysia signed an agreement to standardise the Malay spelling system of both
countries(Rozan, 20@). This was due to the influence of different colonial languages;
Dutch in the case of Indonesia and English in the case of MalayslaalsaSingapore

and Brunei(that were also formerly under British rule Malay beomes the national
language of Malaysia, Indonesia, Bruneiaimed in the signing oBrunei 1959
Constitution)and Singaporewhere it is also one of the four official languageisosen

by the Singaporean government after independence from Britain in the).1960s
Indonesia, the Malay language is now called Bahasa Indonesia, and in Malaysia, the
Malay language is officially called Bahasa Malaysipart from the four countries,
Malay speaking communitiesare also found inThailand, Sri Lanka, Australia,

Cambodba and South AfricgCollins, 1998)

In Malaysia, Malayasthe national languagis portraye by theexistenceof various
regional and sociabialects (Asmah, 1977).Asmah (1993) states that the Malay
language in Malaysia is characterised by a varietgiaects, namely Johor, Selangor,
Melaka, Sarawak, Kedah, Perak, Pahang, Kelantan, Terengganu, Negeri Sembilan, Urak
Lawoi 0, Br un e Asmah (1977)kirther aaysathat thestandard of this
language is a variety accepted by all members of the Ispe@emunity to be the norm
usedfor formal and official communication and as the mediafmeducation.It is
conventionally believed thahe dialect spoken in southern part of MalBgninsula
which is the Johor dialect, is the standard dialect of Malayu(, 2000; Teoh, 1994). It
has beerchosen as the national language of Malay&eause oits extensiveknown
role as the medium between different ethnic groups of Malayajal( 2000).

This following section discusses the vowels of SM.
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2.4.1.1Standard Malay Monophthongs
SM has six monophthongs vowglghich areli/, /el, ;/, lal, lu/and/o/ (Asmah, 1993;
Chaiyanara, 2001indirawati & Mardian, 20067 eoh, 1994 Yunus, 1980 All of these

vowels can occur at all positions of the syllable (initial, medial, final) (Asmah, 1993).

Table2.88 shows the inventory of SM oral monophthongs.

Table2.8: The Standard Malay Vowel Inventory
(reproduced from Teol,994 p.7)

The front and central vowels are usually unrounded, while the back vowels are rounded
with slight lip rounding(Yunus, 1980)Malay has novowel lengthcontrast. Regarding

this, Yunus (1980, p. 9) says that vowel lengtth as no s emant idc bes
Table 2.9presents some examples of minimal pairs for SM monophthongs. The
examples are reproduced and translated ftodirawati and Mardian (2006). &y

show that the monophthongs are represented in different phonemes in SM.

Table2.9: Examples of Minimal Pairs for SM Monophthongs
(reproducedrom Indirawati & Mardian, 2006, pfl45146)

Vowels Examples

/il -lel | bila[bila] 6 wh ebela[bela] defend

lel - lal bela[bela] defend balabala]6 di sast er 6

Il - lal bila [bila] 6 wh ebala[bala]6 di sast er o

fol-/ul | burung[ b u r6WbdJbatodg] b o rbawdh]o!l es al e 6

11 -1 beri[b;ri] 6 g i -\big firj 6 s heepd

;1 -lel bela[b;la] 6 p r e s kelapatapdlefend

;1 - lal entah[;ntah]6 u n k nicamtahf@antah]6 r e mai ni ngs i I

I;1- 1ol bela[b;la]6 pr e sleotajp@ado b al | 6

[;1-lul sekat[s; kat] 6 b a r-isuka[sukatl6 me as ur e 6
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An acousticstudy on Malay was conducted bWlardian (2005) which presented
spectrographic differences between vowels and consonants. The study presents the F1
and F2 values in Hertz of Malay vowels collected fron@ Malay speakerTable 2.10

shows the F1 anB2 values of Malay vowels from Mardian (2005).

Table2.10: F1 and F2/alues(Hz) of MalayVowels
(reproduced from Mardian, 2005, ).

Formants [ e a o] u ;
F1 290 685 740 470 455 680
F2 2220 1970 1692 900 1333 1630
F2i F1 1930 1285 952 430 878 950

However,the study does not describe how the sounds were extractetether the
speaker was a male or femalewhere thespeakemwas from However,it is assumed

that the vowels areepresentative ofSM becausethe aim of the study was to
differentiate the production of Malay vowels and consonants based on spectrographic
analysis A vowel chartas shown irFigure2.5is then created by this study kdson the

values inTable 2.10
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Malay Vowels (Mardian, 2005)
F2 (Bark)
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Figure2.5: PlotofMar di ands (2005) Mal ay vo

Based orfFigure2.5, /i and/e/ are seen to be positioned in the front of the vowel space

asshowedby Teoh (1994) irrable 2.8 with /i/ being produced more fronted thagi.

The vowes /;/ as the mid central voweahd/a/ as the open central vowiel

Table 2.88, are also seen to be positioned centrallyFRigure 2.5. However,the F1

valuesbetweery;/ and/a/ is seen to be clossith a difference of only 55 Hand this

indicates thafa/is produed wi th | ittle open | ips by

(2005) study. The back vowels/ and /o/ also show thatu/ (F2 at 1333 Hz)is

produced much more fronted thai (with F1 at 900 Hz)thus their F1 values are very

close together with the difference of only H5.

Anotherrecentacousticstudy on Malaywowels is by Shaharina and Shahidi (2012). The

main focus of their research was to present and comibereacoustic analysis of six
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Malay vowelsproduced by five Malay males and five Malay females. A wordi€0

wordswasgiven and each word was repeated five times. Unfortunatiedywords in

the wordlist and how the words were extraoteste not presented in the papEhe F1

and Faveaagevalues for each vowel produced by tinaleandfemale speakersom

their study are presentedTiable 2.11

Table2.11: F1 and FAverageValues Hz) of MalayVowelsfor Males andFemals
(reproduced fronshaharina & Shahidi, 2012, pR05-307)
Formants| Gender [ e a ; o] u
F1 Male | 319.54 | 481.05 | 715.67 | 501.28 | 575.54 | 430.20
Female| 384.50 | 494.05 | 738.67 | 556.55 | 597.81 | 447.98
F2 Male | 2411.60| 2188.79| 1597.18| 1702.39| 1058.60| 1285.45
Female| 2490.84| 2293.75| 1622.60| 1895.87| 1326.18| 1393.53

Figure 2.6 shows theplot of vowels in Bark for the Malay male and female speakers

from Shaharina and Shabhidi (2012).

F2 (Bark|

i

F1 (Bark)

7

F2 (Bark)

14

F1 (Bark)

Figure2.6: Plot of vowels for Malay males (left) and females (right)
(saurce: Shaharina & Shahidi, 2012,309)

Shaharina and Shahidi (201@)ncluded thag¢achvowel production beteen males and

females showedignificant difference based on the F1 and F2 valuBsised on the
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vowel placements ifigure2.6, despite tle factthe mean scores of F1 and F2 values for
female speakers were higher compared to mategs also seen that the vowel

production by males are more spread in the vowel space compared to females.

Furthermore,dr /;/ and/a/,they are seen to be produced by the males quite centrally in
the vowel spaceThus /;/ for the females arseen to bg@roduced more fronted thaa/

in the vowel space. As for the back vowels, the males produ¢edore fronted than
their/o/ compared to the females

To comparethe findings fromMardian (2005) with the findings from Shaharina and

Shahidi (2012), this study has plotted their vowel values as shokigure2.7.

¢ Malay Vowels (Mardian, 2005
OFemale Malay Vowels (Shaharina & Shahidi, 20:
Male Malay Vowels (Shaharina & Shahidi, 201
F2 (Bark)
16 15 14 13 12 11 10 9 8 7 6
[
- 3
u
<
- 4 3
=)
o
- 5
- 6
-7
8

Figure2.7: Plot of Malay vowels fromMardian(2005) and Shaharina & Shah{@012)

Based orFigure2.7, the scatter ofa/ from Mardian (2005) and Shaharina and Shahidi

(2012) are very close together, and sd/ué This indicates thafta/ and /u/ were
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produced similarly by the speakers from both studies. The vwak scattered at the

front of the vowel space, even thdugheywere produced with different F1 and F2

values by the speakers, thukeir positions do indicate a high front vowel for SM.

However,variability is found in the production d&/, // and/o/. The speakers in the

study by Shaharina and Shahidi proed/e/ and/;/ quite higher than those by the

speaker in the study by Mardiafhe speakers in Shaharina and Shahidi also produced

loomore fronted than Ma&o ohiSamaing and Shatidhat theh e

most front compared to others.

The discrepanciesrom the two studies could be due to the speakers and their gender.

For Mardian (2005), we do not know the gender of the one informant who participated

in this study. The differences may also lokie tothe words these studies employed to
elicit the target vowels andhe approach used to do ,sevhich are unknown
Nonetheless, their studiésave managed tplot Malay vowels in the vowel space with
regard to their qualities based anacoustic approach owpared to previous studies on

Malay vowels that were described auditorily.

2.4.1.2Standard Malay Diphthongs

Three diphthongs in SM arai/, /au/and/oi/, which typically occur in open syllables

(Asmah, 1993|ndirawati & Mardian, 20067 eoh, 1994), for exampl&erbaulk; rbau]

0 b uf fpamdagpdndail6 s ma r sepoi[sapoido bl owi ng sof t,lpyo

140). Due to borrowed words from other languagdgsand/au/ may occur at the first
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syllable of a word, for exampleaulia [aulija] 6 h o Itaylén,[taulan)] 6 as s oci at

col | ea daranjhairaddhast oni shed?q.

2.4.2 Kedah Dialect Vowels

Kedah is located in the northestern part of Peninsular Malaysia and is one of the
states in this country. The Nosthestern dialect is akin to the one spoken inaRer
Utara, Perlis and Pulau Pinang (Asmah 1993; Ismail, Abdul Jalil, Nor Hazizian, Ab.
Halim, Ismail, Saidun & Saad, 2002). Asmah (1993) further explains that although
Perlis and Penang (including Seberang Perai) are now federal states in Malaysia, but
historically, they were once a part of the Sultanaité&Kedah(the earliessultanateon

the Malay Peninsulafounded in 1136)The first separation with the sultanate of Kedah
started when Pulau Pinang pledged to be a part of the East India Company in 1786,

while Perlis was given to the Siamese in 1821.

The spread oKD went along with the expansion i$ kingdomall the way along the
west coast of the Malay Peninsula andnigsghboringislands from Satun in Southern
Thailand nearly all the waysouthto the Perak River (Collins, 198%ased on Ismail
(1973, as cited in Collins, 1989), Kedah Malay is also spokerat least two
communitiesin the northeast coast of Sumatra in IndoneBmoughout its reign, this
Sultanate hd been attacked by the SiamesSeiltanate of Milacca,the Portuguese
Acehnese, British and Japanese. It finally became one of the stéted~gderation of
Malayain 1948. It bordershe mainland part afhe state oPerlisand Thailandto the
north, and the state d?erakto the south andPenangto the southwesiThe popular

tourist island of Langkawi is also part of the state of Kedah.
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In KD, there are alssub dialect§Asmah, 1993). However, it is stated thiap e r b-e z a a n
perbezaan dari satu tempat ke satu tempat terlalu kecil untuk diperkatidam
p e r b an dthendgferences from one place to anottsgtoo small to be comparéd
(Asmah, 1993, p. 191). Asmah (1993) further notes thatstitedialectof coastal
Kedah orSubdialek Kedah Persisiran considered as the standard dialect ofdfedt

is used in formal speech and is the ultimate dialect of the royal family.

This following section discusses the vowels of. KD

2.4.2.1Kedah Monophthongs

KD has eight monophthong vowelahich areli/, lel, /4, I;/, lal, lul, /ol and /9

(Asmah, 1993; Ismaikt al, 2002).Compared to SM, KD has two more vowels, which

are/Z and/ld. All of the vowels can occur at all positions of the syllable (initial, medial,
final), except for/;/ and/o/. The vowel/;/ can only occur at the initizdnd medial
position, for example emas [;mas] 6 g o | d dekah [brtkat] dlessing@ The

pronunciation ofi/ and/u/ in word final syllables are similar to SM.

Some vowel features in Kibat differfrom SM are (from Asmah, 1993%p.192-193):

1 the sounda/in word final syllable in SM i$;], whilst in KD it is maintaiedas
/al, for example
SMapalap;]6 wh at 6ap¥ap&]®wh at o
SMadalad;]6 e x i st ada[ada]&K®x i st 6

1 -il in wordfinal syllables in SMarearticulated age/ in KD, for example:
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SMkatil [katil] 6 b e d 6 kafte[kt€}é b e d 6
SM sambil[sambil]6 wh i | e 8ambgsatnbelé whi | e 6

1 -elin word final syllables in SM are articulated/asin KD, for example:
SMcomel[i omd] &cuted Y cene[i om3 Gcuted
SM bogel[bogel] 6 n u d e 6 boge[bdgHo nuded

1 -ohin word final syllables in SM are articulated/ssin KD, for example:
SMjodoh[dNodoh]dated Y jatiddNdly dated

SM bodoh[bodoh]é st u p i cdido [MIKOB t upi d o

A study by Inon (1985) who conducted a comparison of styles and dialects of Kedah
and Kelantan with Standard Malay also reported soifferencesin phonology (vowels

and consonants), morphology and styfée aim of the study was to provide better
understading of the verbal mechanics of stdglling. The Kedah dialect wa®ferred

toas AAsuno i n t he wasdrgmearvillagescalledsun in Kedand ma n t
the Kelantan dialect was termed as KTthe data foreachdialect was each obtained

from one adult male speaker; both welaangs(traditional puppet stortellers). The

dalang from Kelantan was from Kota BharThe data were recorded during their
performancesBetween Kedah and Standard Malagecificallyfor the monophthongs

it wasreported thafinon, 1985, pp54-55):

1. /;/ - the pronunciation of finala/in SM is[;], in KD it is [a] with a part of the

tongue betweementerand back in a fully open positioithis finding is also

similar to Asmah (199350me examples are

1 apad wh at N [ap;]i imKD $apa]
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1 butad b | i rBM fout;], in KD [buta]
2. /ol - when the phonemé/ is present in both syllables of two syllalwords,
SM realizesboth vowes$ as[o], which is articulated withull lip rounding(see

Zuraidah, 1997)In KD, both vowels are produced @& and articulated with lip

rounding.Some examples are

 sotongd s q u iISMP s 0 tinKD [sldlsd ]
f botolé b ot tIMgbodtol], in KD [blsls]
In certain two syllale words wherdo/ occurs in the first syllabléo/ is changed
to[u]. Some examples are:
1 boleh6é ¢ a nSM:[bolehk in KD [buleh]
 tonggengdben W[ t o Gip KD[]t ubdgi 6]
 toresé scr at c$M][torespin KD:[tupehh

3. The vowels/i/ and/a/ following the other in a syllable are often contracted by
KD into a singlda] or [J. Some examples are
1 siapad wh o 8M/siapaj in KD [sapa]
T biasad u s u &M fbiasa]iinrKD [blsa]
T malaikat6 a n g éSMmalaikath in KD [mallkat]

3. The vowels/u/ and/a/ following the other in a syllable are often contracted by
KD into a singlglq or [0]. Some examples are
1 kualad e st u &M [kuala], iniKD [klda]
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1 lautGsea : SM [laof], in KD [lot]

1 daundeafd : SM [daor], in KD [dis]

2.4.2.2Kedah Diphthongs

Diphthongs in KD consist of four sounds, which &é, /ui/, /oi/ and/au/ (Asmah,

1993; Ismail,et al.,2002). Some vowel features in KiDat differfrom SM are (from

Asmah, 1993p. 193):

1 /ai/ and/au/can occur at the final syllable of a wioand at the medial positions
between the consonants of stops or plosiwégch are/p/, /t/, /g/ and fricative
/hl. For example:
SMlepas[l;pas]6 af t erloN pYpypgaid|o af t er 0
SMpahit[pahitf6 bi t t er o paytfpaitbétbeiot tYe rKk Dof t ast ed
7 /oi/ only occurs at the final position of a word suctbasoi/blgls/ 6 pot bel | i

having a big stomachdo (from I smail, el

2.5 Acoustic Characteristics of Vowels

This study attempts to perform an instrumental analysis toridesthe Acehnese
vowels. As previously discussed in 2.3, Acehnese vowels have been studied before, but
the studies mostly analyzed its sound system through auditory descriptions. This has left
inconsistencies in the identification and description of Aesknvowels. To further
present a systematic description of thealities of Acehnese vowels, this study
therefore tries to perform another way of describing these vowels by adopting a more
scientific measure.
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Investigatiors in acoustic theories of speech productielatethe shape of the vocal

tract to the acoustic signal (Fant, 1981; Stevens & House, 1835 s peaker 0s
tract operates as an acoustic filter through which passes the glottal tone of voicing. The
glottal tone composes of a fundamental frequency and its harmonics. A speaker never
holds the shape of his vocal tract steadily for more than a moment while talking. As the
frequencies staphe shape of the supraglottal cavities, or air cavities, and thaatssioc

resonances, differ almost constar{ypdul-Rahman, 2006).

Formans can be digitally tracked by formab&sed speech production and linear
predictive codingLPC) (Harrington, 2010). A formant is the dark band on a wide band
spectrogram thatorresponds to a vocal tract resonance. It represents a set of adjacent
harmonics which are advanced by a resonance in some part of the vocal tract
(Hagiwara, 2009)Prinsloo (2000, p. 28) specifically listed some features of formants to
study voiced speh, which are:

9 intuitiveness

1 robustness against channel noise and distortion

1 low dimensionally and hence easily perceived and analysed by a human

1 most immediate source of articulatory information and

1 there is a close relation between formant parametexd modelbased

approaches to speech perception and production

The first two resonances are identified as the first formant (F1) and the second formant
(F2) for a specific vowel or vocal tract configuratiothese formants are numbered

from the lower to higher frequency. The different shapes of the vocal tract and the
different positions of the tongue generate different formant patterns, and the peaks of

energy around the frequencies that correspond to theahdtequencies of the
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supraglottal cavities during the articulation of the sounds describe the different vowels
that are produced (Ladefoged, 2006). Different vowels are produced by the change of
positions of the tongue and thereby changing the shapleeo¥dcal tract. They are
usually clasgied by the part of the tongue the raised: front, middle or back, and

according to the degree of rising which takes place, namely: close|dsdf halopen

and open. For examplé/ is located at the front athe mouth and produced with

unrounded lips and tongue, whil® is located at the back of the mouth and produced

with rounded lips and tongue.

A number of methods have been developed on the normalization of data measurements
that is sometimes necessarien dealing with intespeaker differences to reduce the
impact of specific speaker effects atwl make comparisons of their vowel quality
viable, especially with speakers of different sex (Jacobi, 2009). Comparison of formant
values is precarious acroggeakers of different sekor adult females, thiength of the

vocal tract is around3 cm and for adult males, it can vary to over 18 cm (Maragakis,
2008). The vocal tracts of women ashorter;therefore they have higher resonance
frequencieshan th@e of men(Flynn, 2011). Theiformant frequencies are roughly

10% to 15%higher;therefore they produce clearer speech compared to males (Foulkes

& Docherty, 1999; Simpson, 2009; Wang & van Heuven,620Due to this, Jacobi

(2009 p.27) states that #nAnfemales are suppose
variation analysis, a normalization procedure should account for these sex differences,
so that linguistic effects in terms of gender differences can still be differentiated from
bi ol o g i Spexifically, engsbstudies conduct the normalization procedure for their

formant data for the following reasons (Flynn, 204.2):
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1. to minimise or eliminate intespeaker variation due to inherent physiological or
anatomical differences;

2. to preserve intespeaker variation due to social category differences, including
age, gender and dialect, or due to sound change;

4. to maintain vowel category and phonemic differences;

5. to model the cognitive processéisat allows human listeners to normadis

vowels uttered by different speakers.

The normalization techniquiaen convers the acoustic vowel space to group together
phonetically similar vowels and separate phonetically different voWlatson,
Maclagan & Harrington, 2000)Normalization reseah generally concentrates on
male/female differences in vocal tract size and shape (Johnson, 2005), thevb&re
speakers being studied are of the same sex, normalization for vocal tract length at most
times are not required, such as the study by Koaamid Pierrehumbert (2010) on the
vowel dynamics of Mexican Heritage Englishhich had participants of adult females

only.

2.5.1 Data for Vowel Analysis

The data used for acoustic analysis of vowels can be collected from a number of
sources. An approach that is commonly employed is to record speakers to produce
words that contain the target vowels from a word list. Some studies have the speakers
read the wrd list and repeat each word a number of times (e.g. Alghamdi, 1998;
Aronson, Rosenhouse, Rosenhouse & Podoshin, 1996; Leemann, 2008; Man, 2007;
Maxwell & Fletcher, 2010; Sfrakianaki, 2002; Tsukada, 2008). There are also studies
that embed the words in Garrier sentence (e.g. Lee & Lim, 2000; Pillai, Zuraidah,

Knowles & Tang, 2010; Verhoeven & van Bael, 2002; Winn, Blodgett, Bauman,

49



Bowl es, Charters, Rytting & Shamoo, 2008
informants repeatedly. The advantageusing the carrier phrase is that the controlled
data are equivalent and the effect of the initial and final sounds is constant because the

vowels appear within the same phonetic environment (Verhoeven & van Bael, 2002).

Another method to collect acoustitata from speakers is through questionsaire
designed to elicit single words that illustrate the target v@wEhese elicits are
performed in the manner of a quiz and further clues and even flash cards are given until
the speakers could produce the cdrriacget word. This technique was successfully
applied by Walters (2006) in extracting target words from his speakers to study the

phonology of Rhondda Valleys English in south east Wales.

The rationale of word list is to have control over the phonetigGremment of the
vowels being investigated (King, 2006). Preferably, the vowels occur in an identical
environment, where stops aifricatives are faued as they have minimum effect on
vowels (King, 2006), such as in:

1 [sVs] contexts (e.g. Alghamdi, 1998)

1 [hVvd] contexts (e.gCox, 2006;Hawkins & Midgley, 2005;Leemann, 2008;

Ferragne & Pellegrino, 201@;jllai, et al., 2010)
1 [bV]or [bVi] (e.g. Winn, et al., 2008)

1 [hV] (e.g. Maxwell & Fletcher, 2010)

Sometimes, to provide identical phonetic environménmtghe vowels is not possible.
Therefore, they can be retained in the environment within voiceless consonants. Lee and
Lim (2000), who studied the monophthongs of Singapore English, employed this
approach where the vowels occur in all monosyllabic opgiabses with bilabial
onsets. Tsukada (2008), who studied the vowels of Thai English, also used vowels that
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occurred in monosyllabic words ending wig, /t/ and/k/. Similarly, King (2006), who

studied the vowels in three Austronesian languages in INgand, used words where
the vowels follow the voiceless consonafus /t/, /k/ or /sl. Verhoeven and van Bael

(2002), who studied the monophthongs in Southern Standard Dutch, used vowels

preceding a voiceless labial stop and followed by a voicelesslalstop.

On the other hand, there are also studies that employ words with vowels that precede or

follow sounds other than stops or fricatives. Sfakianaki (2002) who studied the Greek

vowels, for example, used word lists to extiécand/e/ that precede initial or finak/

and/m/, and mediall/ in stressed and unstressed vowels. The formants extraction at the

midpoint of the vowel was deemed enough to avoid effects from the surrounding
sounds. Likewise, Wayland (1996) had word list withwels preceding nasals and
approximants in meaningful words in studying the Battambang Khmer vowels. The
choice to use different environments can be caused by the constraints on possible

combinations of consonants and vowels of the language under studsedbently,

Deterding (2003) suggests avoiding vowels that occur after the approxifianis

and/r/ or before/l/ as these sounds have an effect on vowel quality. However, this is

sometimes unavoidable if there is no vowel occurring in words in tlygested
environment found in the language under study. Therefore, other environments are used

to allow researchers to collect the sounds they need in meaningful words.

Another form of word list is lexical sets. The linguistic concept of lexical setgrnsup
of words that share a specific form or meaning. This means each word in the group

refers toa similar pronunciation of a particular group of words in a language. A well
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known lexical set that have been used widely by researchersaminingvowels in

varieties of English ithe oneby Wells (1982 seeTable 2.12.

Numerous studies us#ells lexical seto explain the varieties of English. Among them

are Watt and Tillotson (2001) who examined the frontingodfin Bradford English

based on the GOATexical set. Wells lexical satasalso used to explain the varying
degrees of accents in the British Isles (FoulkeBdcherty, 1999) and to specifically
describe changes in the London vowel system of young and elderly informants from

inner and outer London (Torgersen, Kerswill & Fox, 2006).

Table2.12: The standard lexitaets by Wells (1987)
(reproduced from Wells, 1987, p. 123)

The standard lexical sets
No. RP GenAm keyword
1. 5 5 KIT
2. e = DRESS
3. ® ® TRAP
4. a 7 LOT
5. i i STRUT
6. F F FOOT
7. 5 i ® BATH
8. & s CLOTH
9. G o NURSE
10. i1 i FLEECE
11. & & FACE
12. 1 7 PALM
13. 1 s THOUGHT
14. O 0 GOAT
15. ui u GOOSE
16 b b PRICE
17. Is 5 Is 5 CHOICE
18. af af MOUTH
19. 51 Y NEAR
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6Table 2.12, continued?®

20 = I SQUARE
21. 7 4 7r START

22. & lg NORTH
23. 1§t or FORCE
24. P i CURE
with /r/ following before a vowel only.

However, there are also shortcomings in the use of lexical sets because phonological
systems and phonetic realizations are always evolving (Ferragne and Pellegrino, 2010).
For this reasorthe Wells lexical sethas been modified in some studiesn example is

a study by Hickey (1999) on Dublin EnglisMore words were added which are
MEAT, GIRL, DANCE and PRIDEas those ardeemed necessaiy capture theowel
realizations of Dublin EnglishA study by Ferragne and Pellegrino (2010) that

investigatel the vowels of male speakers in 13 accents of the Britisk Issed on

formant frequencies furth@mployed testvords in/hVd/ to corresponavith thelexical

set (e. g. Oheedd ciodrdr ecsprornedssp otnod sk LtEOE CKEI, T

to DRESS).

Most of the studies mentioned employed meaningful words to obtain the target vowels.
Nevertheless, Alghamdi (1998), who conducted comparative study of Arabic vowels,
presented both meaningful and uwarevords to the informants. The words where
syllables with long vowels were meaningful words, but the ones with short vowels were
unreal words. His rationale for doing so was to achieve a constant environment for the
vowels being studied, which was [sVE€]n the other hand, this choice is deemed to lead

to an unnatural approach towards the vowels of language being sttdreagne and
Pellegrino (2010) and Mayr and Davies (2011) mention that speakezptablems

with unreal words and in turn, it may inénce the reliability of the datAlthough data
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sometimes cannot be sustained to be consistent in one place and manner, Winn, et al.
(2008, p . 6126) state that, It mu st be 7

were real wor dso.

In acoustic studiegjataare also collected fromegments of read speed@tudies on

Dutch diphthongs, for example, ameosty conducted through read speech or words or
syllables spoken in isolatiosuch as those by van de Velde (2001), Adank (2004) and
Smakman (2006)&s citedn Jacobi, 2009)Through this method, speech segments with
longer duration and clearer articulation compared to spontaneous speech are obtained
(Jacobi, 2009)The use ofreadtexts employed bySalbrina (2006)for example had
informants readf The North Wind and The SYNWS), to examinethe vowels of

Brunei EnglishHowever, it was founthat the formant measuremswof the diphthong

/lad may notrepresenits true qualityas all instances of the vowel in the passaigdWS

were preceded bd/ thataffects neighboring vowels. Deterding (2006) atgghlights
other shortcomings from NWS text, such as the ladk/ptnedial and initialz/, initial
/@3, wordHfinal /I/, wordfinal consonant clusters ending /st or /z/ ard the absence of

tripthongs such a&b /;and/aff £. Therefore, using specific textis collect vowels may

result in not obtaining all of the target vowels under stidiyg (2006) further reveals
that if the text is not exclusively created to contairtaaiyjet sounds; there is no control
over influences on vowel quality from different environments and on the frequency of

the target sounds.

Another context that is used to extract vowels is through spontaneous speech that is
considered a more natural appeb in human communication. Van Heuven, Edelman

and van Bezooije(2002) assert that the best waycollect vowels are from speech that
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is unrehearsed and produced spontaneously compared to from speech that is produced
by reading it out. This is becausewels that are collected in citation form may be
hyperarticulated or articulated too carefully and do not correspond to true
representations of the vowels. The various sources to collect spontaneous speech are
from interviews (Deterding, 2000) or to hattee speakers describe pictures (Lee &

Lim, 2000). Other methods of extracting data from connected speech are from
recordings of a set of monologues such as the news and commentaries (Deterding,
1997) a televised series of talk shows (van Heuven, Edelmaar&Bezooijen, 2002)

and telephone exchanges (Jacobi, 2009). There are also studies where two speakers are
requested to chat freely and unmonitored for685minutes while being recorded
(Lennes, 2003). On the other hand, the disadvantage of obtainingwkés exclusively

from spontaneous speech is that it may not cover all of the vowels being investigated.
The vowels are further prone éffects from elision, intonation, stress, vowel reduction

and other phenomenon related to connected speech.

Further, data extracted from spontaneous speech are often not found to fit in the
phoneme meant by the speaker (Jacobi, 20089% implies that the vowel #hspeaker

means to say may not be pronounced foflgausét is said in a speech that is produced
faster than citation speecAdditionally, a vowel spoken less clearyuch as from
spontaneous speechlikely to be reduce@Harrington, 2010)Subsequently, there is a
deviation from its positions in an acoustic space and marked as centralizatiosebecau
the vowel is produced closer to tbenterof t he speakerds vowel
speech (e.g. citation formyn otherwords this causs vowel recognitionto be more
centralizedin the articulatory acoustic vowel space. Thinem isolated tokengrom

word lists or read textsthephoneme categoriese found to benore dispersgandtend

to overapbecause of the speaker sod6 Aasiated nne s s
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Ferguson and Kewlekort (2007 p.1253) , At may be that t
vowels more dynamic in clear speech deliberately slow down to avoid overshooting the
formant frequency targets ih the cleasspebkingi d u a
mode, there are longer vowel durationghler mean values of fundamental frequency,
greater pitch range, and larger vowel space areas in clear speech compared to

conversational speec¢hi & So, 2006)

Euclidean distance, or ED, is one of the methods to measure the vowel space expansion
from the center of the vowel space (Harrington, 2010). Vowel centralization is
measured by calculating the distance of each vowel from the centroid of all vowels in
Bark (Deterding, 1997). A centroid is de
pointthat s at the centr e o flnatkhaimenpieaa &pace,dhs v o0
distance is estimated by summing the square root of the horizontal and vertical distances
between the points and taking the square o formula used tobtain EDin Barkis

as Equation 1 belo@Harrington, 2010, p. 191

AERR 8 & v g8 & v

Where: the values of Fland F2 in the formula are in Bark.

The measurement of ED is by calculating the average F1 and F2 values of all vowels,
except the centr al vowel . The distance s
more central or peripheral in the vowel space, and peripheral vowels are more distant
from one another compared to the central ones (Harrington, ZlH®)coustic vowel

space is also influenced by the size of the vowel inventory where the larger the vowel
inventory, the bigger the acoustic space will be -Pdmimi & Ferragne, 2005;

Bradlow, 1995).Harrington (2010) further noted thitis method is not jusapplicable
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for representing the correlation between vowel positions and Voypar articulation
but its measurements can also be employed to calculate how close one vowel space is to

another to account for sound change that is relevant for sociolinguistic studies.

2.5.2 Monophthongs
The characteristiof a monophthong is that does not change over the duration of the
vowel production In its production, the positions of the articulatarsyallythe tongue,

jaw and lips (in the case of rounded vowgdsE maintaired for the period of the vowel.

These vowels are transcribed with one letter, such as in the Acehneskapdkdp]

Obdtand i n t htak [takladlnaoy, Tweowdwllooks constanton the

spectrogranfLee & Lim, 2000)becausehe articulation at the beginning and erygof
the vowel is relativelystatic and does not glide up or down except towards the

subsequerdaund of a new point of articulation.

To analyze the characteristics of monophthong vowels, the Formant Frequency Model is
universally used (e.g. Cho, Jun, JungL&defoged, 2007; Deterding, 2003; Jurgec,
2005; Man, 2007; Pillai, et al., 2010; Salbrina, 2006; Sfakianaki, 2002; Verhoeven &
van Bael, 2002; Winn, et al., 2008). This model is derived from the correlation between
vowel quality and formant frequenciehe two main features of vowel quality that are
used to contrast one vowel with another are the height and fronting/backness
(Ladefoged, 2006)T'he measuementof the lower resonances of formant frequencies in
the acoustic signatletermines its qualityvan Heuven, Edelman & van Bezooijen,
2002).Generally only F1 until F2 are analyzdzbcause higher formangse known to

have less energyherefore less influence on perceptio®n the other hand;3 and F4

contrast more than F1 and B®ingt o s p eharkceeristicandas a resujthigher
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formants provide less effective phonetic information than the lower fornfidossain,
Rahman & Ahmad, 2007Jacobi (2009) also agrees that higher formants take account
of mainly speaker specific information. It isetfirst two formants of F1 and F2 that are
essentiafor vowel identification; they are considered sufficient to describe the quality
of monophthongs (Fry, 1979; Jacobi, 2009; Hayward, 2000; Hossain, Rahman, &
Ahmad, 2007). F1 is related to vowel heighatt is the degree of constriction and
specifies the vertical tongue position and mouth opening, whilst F2 reflects the
expression of the front/back dimensions and is based on the length of the front cavity

(Jacobi, 2009; Watt & Tillotson, 2001).

Vowels ae also likely to be described in termsfiiquencynumbers (Ladefoged, 2006)

as this will make it possible to analyze sounds and measure the actual frequencies of the
formants. Generally, the higher the Flueathen the lower or more opéme vowe)

and the lower the F1 value then the higher or more close the vowel. Whilst fineF2,

higher the F2 value then the more front is the vowel, and the lower the F2 value then the

more back is the voweFkor examplea high front vowel like/i/ will have a elatively

low F1 and high F2Furthermore,Bullock and Gerfen (2004) also assert that lip
rounding increases vocal tract lengthhich initiates lower formants, generally the
second and third formants (Ladefoged, 2006). In open vowels, the high F1 frgquenc
also imposes an elevation in the F2 frequency and this dimension of backness is
measured by the difference between the first and second formants. So the closer they

are together, thiirtherback a vowel sounds.

Many researchers have used the first taranants (F1 and F2) as cues for their acoustic
description of vowels. Thigan be found in the work by Abgmdi (1998) on the

comparative study of three Arabic dialects, Chen (2008) on the vowels of Shanghai

58



Chinese,Deterding (2003) on Singapore Englighoulkes and Docherty (1999) on
British EnglishandWinn, et al.(2008) on the Vietnamese monophthongs, among many
others.Deterding (2003) measured and compared the vowels of Singaporean English
with that of British English. His subjects wefige educag¢d female and fiveducated

male Chinese Singaporesatnaining to be school teachers ithe National Institute of
Education in Singapore. They were interviewed for five minutes on their vacations,
previous trips abroad and plans for the future. The datthé&British English vowels

were from five male and five female BBC broadcasters recorded in the MARSEC

corpusthat had been reported in his previous work in 1997. Ten examples from each

vowel were identified from every subject; howewawels following/w/, /j/ and/r/ and

vowels preceding final of /I/ were passed to avoid -@oticulatory effects on the

vowels being investigated. The measurements of the first two formants were made using
CSL software from KAY. The computdrased spectrograms with overlaid Linear

Predictive Coding read formant tracts. The results indicated that the distibetween

/izl and /7 and also/e/ and /ze/ are not maintained in Singaporean English, and the
distinction between/ ?ahd /é/ is small. Additionally, Singaporean English:/ is

pronounced furthdoack than British Englishu:/.

Winn et al (2008) condited a study on the Viethamese monophthongs to further
explain its vowel inventory. Data was collected froimur native speakers of
Vietnameseincluding threeNorthern dialect speakersriefemale,two males) andne
Southern dialect speaker (female), gimg in age from 464 years The studyalso
evaluate the production of these vowels by adult learners whose native langiaage
English with their data collected fronsix nonnative speaker participaniscluding

three Northerndialect learners (all ma) andthree Southern dialect learner®r(e
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female, two males), ranging in age from JED years The monophthongs under
evaluation were , _ ,  and®, which appeare@ with all possible tones for each of
three syllable types: open, stbpal, and nasal final such &®, bat,andbang except

for & and 6 that appears only in stdmal and nasafinal syllable in the Vietnamese
phonology. The participantsereaskedto producethreeword sentences in response to
individual target words that appeared on the computer screen. The data was interpreted
using PRAAT version 5.0.14. The F1 and F2 values were measured at the midpoint of
the vowel. From the modifiedrowel normalization procedure, new data on the

representation of the orthographiand_ in Viethamese was provided. It is proposed

that these vowels should be represented as the central Violaaisl /; /, respectively.

The sounds anda that were premusly thoughtto only differ in duration were found

to have quality differences also. For nagitive speakers of Vietnamese, it is noticed
that their production of the central and back vowels are insuffitdetiie separation of
these vowels compared tative speakers. The long and short vowels were also not
distinct in the nonnative speakers. This implied that vowel duration contrasts are

complex to native speakers of English.

Besides using the F1 and F2 values at the midpdiatvowel to measun¢ such as the

studies abovethere arealso otherways to measurgowels. Some studiehave also
meaured a vowel in slices or timepoints of its whole durationKamiyama and
Vaissiere (2009), in studying the perception and production of French vowels by
Japanese learners, measured the first four formargaabf target vowel in 5 different

time zones of its whole duration, which were 20%, 40%, 60%, 80% and. I0G&6
rational for measuringFE4 was t o fAbetter visualise t|
of vowels produced by native and non nat

p. 16). Afterwards, the mean values throughout the vowel were also measured and
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compared with the mean values measuredhase points. The target vowels were
embedded in carrier sentes@d the informants weraskedto read the sentences one
by one, twice in a row. Anothestudy byGordon(2012) who examined the speaking
style effects on the vowel production variability for native monolingual English
speakersalsomeasured th€0, F1, F2, F3, and F4 for each point in time at 20%, 50%,
and 80% of the vowel to see the changes in its dynamic property, even tatarghe

F3 and F4were both not used for theistudy. The vowels were extracted from the
informants by having them read the target syllables in carrier phrases. Both of these
studies have similar techniquis extracthg vowel sound$rom informantsproduced

in clear and conscious speech. It has been foundhbdiynamic properties of vowels
during clear speech increases in duration (Ferguson & KeRdety 2007).This is

something to be borna mind when dealing with read speech contexts.

Most sudiesthat extract vowels from informants from clear speech by placing the
target vowels in a carrier sentence have also been measured at just the temporal
midpoints of vowels, such as by Feng (2009), Hubais and Pillai (2@b@),van
Leussen, Williams anBscudero (2011), among many others. Taking into consideration
that the characteristic of a monophthong does not chaowgy its duration of
articulation theF1 and F2 of vowelthat aremeasured at the midpoiate regarded as
sufficient This is considered as if®int of steady state where there is thmallest

amountof influence from neighboring sounds (Ladefoged, 2003).

Various frequency scales are used for vowel analysis, such as the Koenig scale, the
cochlear position scale, thidel scale, or the Bark scale, and they are all based on
auditory findings (Jacobi, 2009yVatt, Fabriciusand Kendall (2010, as cited in Flynn

(2011 p.2), statet h a't Athe raw Hertz formant freqt

directly comparable, ahthat it is not ideal to plot formant values in Hertz from
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di fferent speaker s oflhe restaleng f Herte frequencien oy t C
converting the frequencies into a different scale was to approach a more relevant human
vowel perception (AdankSmits& van Hout,2004). As carried out inmost studies,

Zwicker and Terhardt (198@uggesthatvalues of the formants in Hertzeaconverted

into a Bark scalebecause it denagefrequencies in the way that we hear them

(Traunmuller, 1990).

ABarkscal e is described by Stevens (2000,
for designing filter banks for the analy
based on the human auditory systevhich consists of 24 critical band filters sited

in an intersection from low to high frequencies (Zwicker & Terhardt, 1980). Stevens
(2000) provides a list of theenterfrequencies and bandwidths of the critibaihd

filters proposed by Zwicker and Terhardt (1980). The formula used to convert a
frequencyf (Hz) into Bark (Zwicker & Terhardt, 1980, p. 1524) is as show&qnation

2:

N T

Where: A Zcis criticatband rate in Bark
A arctan is applied to numbers in radians

A Fisfrequency in kHz

~

These average valuesry beplotted on an FE2 chart. Theseowel chartsar e t o fA g
a valid scientific description op.1268).he Vvc
Watt and Tillotson (2001p. 2 7 6 ) al so add ttsaan,provilea dne f o
approximate representation of the relati

some studies plot these vowels on aFHA2vs. F1 chart, thusdiayward (2000p. 160)
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recommends the use of the-F2 plot saying that the F21 vs. Flp | o't Ais not
satisfactory because of its effect on th
are issues relating to the representation of back vowels in the former, this method is
used by many current researchers to show the placementvefsvim the vowel space.

These include for General American English and British English (Ladefoged, 2001),
Standard Southern British English (Deterding, 1997) and Dutch (van Heuven, Edelman

& van Bezooijen, 2002).

2.5.3 Diphthongs

The characteristic of diphthongis when distinct vowels are articulatedsiequencén a
conversation anghowsa changing vowel quality (Ladefoged, 2006). The acoustic
pattern of diphthongs changes gradually due to change in vocal tract configuration of
the vowels forming thediphthongs. Thereforediphthongs are characterized by a
changing vowel quality over the durationtbé vowel; the first and second formarf

the diphthongs can be expected to be less stable compared to monophthong vowels (Lee
& Lim, 2000). There are lao unitarydiphthongs thatare heard by listeners as single

vowel sounds or known as phonemes.

In Acehnese, an example of a diphthoisgfound in the wordphui [phui] 6 1 i g h't

(weight) o, and i reepdilg;pod § I, i gamt elxraengz @6 .i sTr

diphthongs produced with tongue movement from a mid or low to a high position are
known as closing diphthongs while those produced from a peripheral to a central

position are known as centering diphthongs (Clark & Yalldj95). Closing diphthongs

typically start with higher F1 and end with a lower F1, sucladsand/oi/. To only
measure the onset and offset of F1 would not be very reliable to measure the degree of
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diphthongization. Gay (1968, p. 1570) explains thphttiong targets are not always in

full agreement with the vowels that describe them, such as the ongdt ain vary

from /a/ to /ae/and offset from'= to /i/. This means that they do not necessarily begin

and end with any of the sounds found in sienpgbwels (Ladefoged, 2001). Sarwar,
Ahmed and Tarar (2004) state that they may start from more or less the low central
vowel position midway between any two vowels. Thus, Ladefoged (2006) claims that
the first part of a diphthong is usually more promirteian the last part as the offset are

often short and temporary, making it tricky to determine its accurate quality.

From the study by Gay (1968yho looked at the effects of speaking rates (slow,

moderate and fast) on the production of Englésf, /a7, /e and/o, it is found that at

fast speaking rate, the end points of the diphthong are not reached, halael@mant

values for beginning points are quite stable across changes in rates. Whilst for slow and
moderate speaking rates, the steadyestd the beginning and ending points of the
diphthongs are present. He suggests thatF2 rate of transition is an important
indication in characterizing diphthongs as the glide is identified with the F2 movement
interval. Therefore, an approach he mooends is to use the rate of change (ROC)
(Gay, 1968). He further argues that the ROC allows us to better perceive the distinction
between the diphthong sounds rather than just looking at the beginning or end points of
the diphthong. The ROC is obtained the formula (in Deterding, 200(. 94) as

shown in Equatior:

9 m

Where: the figure obtained is in Harper second
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For a closing diphthong, the value of ROC will be negative because during vowel

production F1 will decrease. For example, the productidhifo$tarts with onset close
to /;/ that has a relatively higher F1 than the offéét Accordingly, the value of F1

from the offset/i/ are deducted from the higher value of F1 from the ohsednd

further divided by duration, a negative value is attained and this shows diphthongal
movement. ROC was also one of the optional methods steghéy Kent and Read

(1992) to describe diphthongs.

NeverthelessDeterding (2000) alscevealsthat ROC is not the onlgpnethodas other
studies also use otheapproache to describe diphthongs. As quoted by Deterding
(200Q p. 95), Ren (1986) measurediphthongsat differenttimes intheir trajectoriesof
F2 while Clemont (1993) even proposed to take F3 into consider&omustic sudies
by Man (2007)who analyzdthe diphthongs of Hakk&hineseand by Sarwar, Ahmed
and Tarar (2004)who analyzedthe diphthongsof Urdu, both usedF3 in their
measurementsTheir rationale was that the three formants can provide critical points
that present some meaningful information for the diphthongs, which are (Sarwar,
Ahmed & Tarar, 2004, p. 10):

A Onglide ofa diphthong, which represents only the first vowel of the diphthong

A Transition phase, in which a shift from first vowel to the second one occurs.

A Offglide of a diphthong, which represents the last vowel in the diphthong.

FurthermoreMayr and Davies (20113lso measured Welsh diphthongs at the F1 and
F2 frequencies at 20%, 35%, 50%, 65% and 80P& trajectory length, a measure of
spectral change that marks the formant movement in tHe2Fspace, and the spectral
rate ofchange or SpecROC were also determifidek rationale of using these methods

were toachieve a verification on thdialectspecific changes in spectral dynamics
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across diphthong trajectorie® reveal how similarcategory may berecognize
differently in Northern and Southern WelgMayr & Davies, 2011)On the study of
German vowels, Patzold and Simpson (1997) took the measureofehphthongs at

20% and 80% of its production. However, those studies hadthiztavere carefully
articulated, while Deterdirg (2000) is unsure if tls® methods of analysis are
appropriate for data from conversational speech and considers the use of ROC to be

more suitable for studies on diphthorigsn this type of speech.

The use of ROC in measuring closing diphthongs was exisployed bya number of

studies that compared different varieties of English. Among them are the work by

Deterding (2000)who examineshe production of/€7 and/ {# by young English

speakers in Singapar8albrina (2006)nvestigateghe English/e¥ and/ f# produced

by Bruneian English speakerEhere is alsd'sukada (2008yvho studiedthe acoustic

characteristics of the English diphthongsy and /o produced by speakers of

Australian English and Thawhilst Deterding (2000) and Salbrina (2006¢asured the
diphthongs at the beginning and ending points of the vowel, Tsukada (2008) extended
the measurements of the beginning and ending points at 20% and 80% to further avoid

articulatoryeffects from neighboring consonants.

As mentioned earlier,iphthongs are typically divided into two types, centering and
closing. Centering diphthongs must be treated differently from the closing diphthongs

because they begin with a more peripheral vowel and endswithre central one, such

as/i’Y, /ZY and/uY, among othersTherefore, Lee and Lim (2000) describe that the

change in vowel height (e.g. F1 movement) may not be significant to measure the

centering diphthongdyut the difference in the front back dimension (e.g. F2 movement)
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is more important fothis type of vowel. For that reason, Lee and Lim (2000) suggest
measurements of the RC&Weragevalues of both F1 and F2 for centering diphthong.
They further mention that the diphthongal movement for the centering diphthongs is

I denti fi ed due valua of R@Q tgae wouldhimdEate greater diphthongal
movemento (Lee & Lim 2000, p . 103) . The

measuring the diphthong /ebp/ of Singapor

Some studies find it sufficient to study the diphthongs fromRIOC values, such as
Salbrina (2009), Deterding (2000), Lee and Lim (2000) and Tsukada (Ze#)8]1968,

p. 108) mentions some limitations in the usd&RafC, as it does not qfAp
of any phoneme sequencing in terms of either formpasiton s or over al | m
This means that idoes not specificallyell informationon the position ofonglide and

offglide of a diphthongin the vowel spaceAs an alternativeother studies plot
diphthongs in a vowel quadrilateral to better obtain thisinal representation of their
trajectoriesThese trajectory diagrams in the vowel space provide a better illustration o

a di pht hongo6s moaamgnestand hhawsheyt varp ac®ss varietiesis

can be found in the work by Holbrook and Faimks (1962) on American English,
Wayland (1996), Patzold and Simpson (1997), Man (2007) on the temporal structure of
the diphthongs of Hakka Chineséng, Harlow, Watson, Keegan and Maclagan (2009)

on the changing pronunciation of thobre MUo
the monophthongs and diphthongs of Wel§he average frequencies of F1 and F2

from the beginning and ending of a diphthcarg plotted as points ima1 by F2

plane. The points are connectedform trajectoriesin the vowel space to illustrate the

movements of diphthongs.
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2.6 Language Contact andSound Change

To minoity communities thastill preserve theiheritage languagesnd use thenn

their daily lives, such as the case of Acehnese that is still spoken largAlgebpese
descerd in KpA, sound changes are inevitable due to continuous contact with other
languages tharepredominantlyused in the regiorthis section gamines the literature

on language contact and language change¢ouatfor explanationson the changes

and maintenance that occur iAcehnesethat has been transported to another

geographical location.

2.6.1 Language Contact

Crystal (20@) defines languageontact as the following:

A term used in sociolinguistics to refer to a situation of geographical continuity
or close social proximity (and thus of mutual influence) between languages or
dialects. The result of contact situations can be seen linguigtizathe growth

of loan words, patters of phonological and grammatical change, mixed form of
language (such as creoles and pidgins), and a general increase in bilingualism of

various Kkinds. In a restricted heense,
are used alternately by the same persons, i.e. bilingGaigstal,2008, pp. 107-
108

Based on the broad definition above, contact can be said to transpire fromonieen s
communication between speakers of different languagesdialects occur and
bilingualism is the triggefThe point of language contact is the bilingual speaker and the
involvement of two or more languages is the core that regsultanguage change
(Sankoff, 2001). The distribution of language change ranigesh the larger speech
community to smaller groups of individual¥he four major domains of linguistic
outcomes from contact are generally found at the levels of phonology, lexicon, syntax
or discourse/pragmatics, and morphology/grammatical categoriaskaf§a2001).
Winford (2003, as cited in Olsen, 2008) explains that the outcomekiar®different
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social situations and the phenomenon can be classified and better understood by

regarding the situations under which they were formed.

Sankoff (2001) fuher explains that historically, language contact happens from
imbalanced social conditions that may occur from wars, conquests, colonialism, slavery
and migrationsThis is based on the substrattimeories thaassume the assimilation of
immigrants or newomers with the native population has produced certain changes in
languages spoken by these people. In this congitonquest and immigration today

are the two chief social processes thap createcontact situations. In conquest, this is

the case whealarger group conquers a local linguisioup; deliberate language shift
happens towards generations after contacts that last for over decades or even centuries.
An examplecan be found irpostcolonial societies like Australia and New Zealand. As
sadby Moore (1999, as cited in Trudgill k6
significant mar kers of national I dentity
like Australia, the United States, Canada and New Zealand, should want tguis$tin
their | anguage from that of the mother t
of group identitiesd (Schneider, 2003, a:
in the new landsThis means that indidual members made adjustmemt their
everyday interaction with each other and the outsidérsse constant bilinguals lead

the language assimilatiowhere acceptance of structures fromterferenceof the
receiving language takes plad@n the other hand, immigration is wheewcomers

adapt themselves into the existing speech community rather than setting up a new one.
In this situation, linguistic assimilation is common and rapid. When the contact happens
within a short duration, borrowing into the immigrant languages ustnppens.

Whilst in longer duration, it leads to broader structural changes of their languages.

69



An exampleof language contact outcomes from immigrai®such as th@uerto Rican
(Lorain Puerto Rican Spanish or LPRS) and Mexi@siexican American Spartg
communites in Lorain, Ohio (RameBellicia, 2004). The LPRS was initially
transported from rural Island Puerto Rican Spanish (IPRSYhis study, Rames
Pellicia (2004) focustespecially on the sound chandgenong he findings from the

phonological ariation across three different generatiorese that LPRSstill preserve

the patters of /e/ and/o/ as found in IPRS. Both LPRS and MAre alsoconverging

in their use of / and diverging in their use @f/, which varies within generation and

age groupslin general, it revealdd that LPRS still preseneemany features transmitted
from IPRS However due to pressures from MAS and American Engfipeakers in
this community, it$ speculated that LPRSowld becone a dialect different from IPRS

if it still survived in the future

Further, vihen language contact is prolonged between groups of immigranis waith
larger existing society, these groups are likely to converge with a set of linguistic norms
that are utike their previous normsiNew dialect formatiod (Trudgill, 2008) is a
linguistic phenomenon shaped lay mixture of dialects byhe next generations of a
group of speaksrin a new locationwhich is isolated from their ancestral homelands
that leads to a single new dialect different from all inpBt#ain and Trudgill (2005)
statethat this condition happens dueparticularsociolinguisticsituations thatnvolve
contact between mutually intelligible dialects such as from coloniahtgins, new
towns and rapid urbanisation, among othargl enablea new dialect to developThe
oabularasatheory(Trudgill, 2004) considers the conditions of this formation in three
stages and corresponds generally to the first three generatispsakers as shown in
Table 2.13 Trudgill further explais the tabula rasa situations in terms of colonial

contexts where contact did not exist with the speakers still stayittgeinhomeland
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thatcaused a complete discontinuance with their origin. Hiend that social factose

deemed irrelevant until a new social ordecome knowiiKerswill, 2007).

Table2.13: T r uTthgeeStade® acfNew-DialectFormation
(adapted from Kerswill, 2010, p. 234)

Stage Speakers involved Linguistic characteristics

I Adult migrants (first generation) | Rudimentarytevelling

Il First nativeborn speakers (secon Extreme variability and furthe
generation) levelling

11 Subsequent generations Focusing, levelling, anckallocation

At Stage |, the first generation will level awkeatures thaare in a small minority in the

mi x of di alects they encounter, subject
(2004) states that adults are ledde compared to younger speakeosmodify their
language especially phonology. At Stage Il, the demographic distribution of features
starts to establish the shape of the focusmkty thatis still to turn up. At this stage,
children as the first nativieorn speakers or the second generation linguistically parallel

with the local speech, particularly that of their friends. Thaosthe context of this

theory, these children akelievednot to be influenced by prestige or identity marking
functions. LastlyStage Ill represents the focusing of the new variety by the subsequent
generations. Trudgill (2004) further argues that in Stage Il and lll, identity and prestige
are absent. The motivation for changes, instead régher automati@adjustmentrom

dired interaction. He believes that should idenbg/promoted through language, then

At happens as a consequence of accommo:
drivingforcest o account for the emergence of ne

(Trudgll, 2008, p.251).

Among the ases of tabula rasa conditiaesof the early stages dfew Zealand English

by Trudgill and associate¢Trudgill, Gordon, Lewis, Maclagan, 2000, as cited in
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Kerswill, 2010) In the context of New Zealandhe new dialect formatioroccurred

after the initial immigration of speakecamefrom different region®f the British Isles.
From the process of dialect mixture over just a few generations, a new varietjhatose
was then uniform and distinct from any atlexisting varieties of English. Thestudy

was based on oral history recordings of elderly New Zealanders made6Giriol 2948

in which some were born in the period when New Zealand English was being formed
around 1850 1890. The process of this forrmat considers the three stages of new
dialect formation and they believed that the accommodadtenaviorand selection of
linguistic variants at each stage progressed in an expected manner that is not connected
with social factors except for demographyt 3tage 1, the first adult migrants from
different regions of the British Isles went through dialect contaitt each other. At a
time, they became inconsistent in their usage due to the- iatet intraindividual
variability at this stage. At Stage lhe childrenof the first migrants pickd up the
unstable norm fronadults therefore they were not influenced by prestige or identity
marking functionsBritain (2005,as citedin Kerswill, 2010) says that thisas because

in the early decades &uropean settlement, education was not compulsory and literacy
was low, so the pressures from prestige did not have any efféxtarhe later after the
children from the firstgenerationbegan the process okoinéization Stage Il then
focused on the nev variety, where variantsvere reallocatedto a linguistic or
sociolinguistic function that was believed to form by the 1980The speakers
contributed to the rapid changé featuresfrom origins in a range of British regional

varieties. Some of the feates adopted by the new variety, among others, are the

retention of/h/, the maintenance of the /d/w/ distinction (as inwhichiwitch), the

merger of unstressdd/ and/7 on/;/ (as inrabbit), and broad diphthongs in words of

the GOAT, FACE, MOUTH, an®RICE sets.
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Kerswill (2010), however, arguewith some conditions of the tabula rasa theory.
Language change demands the current generation of speakers to innovate and adopt new
features that are different from the previous generations., Thasnew vaety is

believed to have emerged througlumerousconscious and unconscious acts of
linguistic accommodation or adjustments that are carried out by every speaker when
interacting with others.Social factors therefore,do variably play a part in the
formation. For accommodation to take platlee crucial communityariablesare as the

following (Kerswill, 2010, p. 232):

1 the proportions of children to adultstheinitial stage

1 degree of contact within and between age cohorts, especially in families

1 relations between salient social groups (to the extent that these exist in a new
community)

1 the degree to which social group boundaries are, or become, sociolinguistically
marked

1 wider linguistic ideologies

1 personal and social identity formation

Furthermaoe, Kerswill (2010) shows that the new dialect formatiorkané formation,

is a process that is divided into several stages known d@sphe i n c koipdizatiew o f
(Kerswill, 2010, p. 243)These principles are presentedTible 2.14 Koinéizationis

the Al evelling of wvariant forms of the s
morphemes), and simplification (the reduction of phonological and morphophonemic
complexityp (Kerswill, 2010, p. 231)The process of rationalisation typically entails
simplification and economisation (Aitchison, 2001 a®din Liu, 2012 and ease of
articulation in sound outputAccording to this ease theory, sound changesur

because of the economy of effort in producing certain sodrids.means that sounds
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deeme by a speaker to be produced watifiort that is more physicalre lesdavored,;
therefore they are changed to tho#feat requirea lesser amount of physical effort to
produce. The phonological reduction happens when there is an opportunity in the
system of constraints thallow successfulcommunication (Shariatmadari, 2006).
Accordingly, the principle of minimum effort ggoposeddy Lindblom (1981, as cited

i n Shariatmadari, 2006, p . 210) I's fHextr
avoided [by the articulatory syst¢ndo and t he changes occurs
consecutively articulatory targets that requires lesskwAn example provided by
Shariatmadari (2006)f changes due to the favof minimum effort is the sequences

/kt/ and /pt/that becomes /t{/and the sequence /bdiat becomes /ss/ in Latin and
Italian.

Table2.14: Principles ofKoinéization
(adapted from Kerswill, 2010, p. 243)

Outcomes in postontact varieties:

1. Majority forms found in the mix, rather than minority forms, win out.

2. Marked regional forms are disfavoured.

3. Phonologically andexically simple features are more often adopted than com
ones.

The migrants and the first generation of natbarn children:
4. Adults, adolescents, and children influence the outcome of dialect contact diffe
5. The adoption of features byspeaker depends on his or her network characterist

The time scale doinéization

6. There is no normal historical continuity with the locality, either socially
linguistically. Most first and second generation speakers are oriented t
languagevarieties that originate elsewhere.

7. From initial diffusion, focusing takes place over one or two generations.
Because of sociolinguistic maturation, the structure of the new speech comml
first discernible in the speech of natibern adolescentsot young children.

Kerswill (2010) concludes that in nesvalect formation, sociavariables do variably
play a partevenin Stages Il and IlIHe noted thaMaehlum (1992as cited in Kerswill,
20069 who studied the dialectal situation in the Norwegian Arctic territory of

Spitsbergen (Svalbard) shedwhat children in Stage llid when there waan absence
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of a stable adul§o r even the chil difhehodmsng giadcetmva g r o u
believedto be the restlof identity-signallingchoices made bthe childrenHere, the
childrenwere linguistically heterogeneouwsnd internally not consisteas they kept on
engaging in codswitching, dialect mixing, and emplimyg strategies to set up their
identification with interlocutors and situations. These strategieseshbvh e c hi | dr «
linguistic adaptability to bud individual identities in the nstable peer groups, which

later led them t@ set of linguistimorms thatvere collectively different from previous

norms.

2.6.1.1Reasondor Sound Change

As mentioned earliethe four major domains of linguistics outcomes from contact are
generally found at the levels of phonology, lexicon, syntax or discourse/pragmatics, and
morphology/grammatical categories (Sankoff, 2001). Wik now focus on the motives

for these changes, particularly in sound change.

Winford (2003, as cited in Olsen, 2008jatesthat there is an obvious so€io
environmental context in which alanguagecontact happens and this context is
important in shaping the linguistmutcome.Social factors such as age, gender, social
status, among othersave been found taffect sound change as w€llhomason, 2003
as cited in Liu, 2012)Liu (2012)carried outa study on sound change in Shanghainese,

a dialect of Chinese languaggspecifically on the development of the wavd, which

meansO | 6 aft ® medual pronunci af{ui asm n@mtivgd /Eu : ]

alternative used by nelocals from othemarts of China who migrated to Shanghai.
Previously, therewas negative perception of status attached to this new developed
sound change by these migrants, thatspresenit was beginning to changato a

positive perception Previously, there was a lackf willingness from the local
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population to identify with people usifg:], but thentheywere starting to recognizé

positively. Further, there were differences in different age and gender groups in

adopting the new soundNone of the informants above 45 years simplified the

pronunciation of 6 uo:[u}], whilst nearly all informants under 20 and betweei2B1
years old usedu:]. The age groups between 26 and 45 yeanddcbe seen as a

transition from[ 6 uo:[u;]. Age goups of 3135 and 3640 constituted a segregation

block separating the old and ngsonunciations. Thistudy also suggestghat social
identity played a fundamentatole inthis adoptionAs the youth in Shanghawas then
adopting the nomative like pramunciation this new sound ha effectively been
incorporated into Shanghainese as a variat®ncethe new sound vepreferred by
youths compared tothe old one sound change waobviously taking shapelt was

assumed that thieature of sound simplifi¢eon in Shanghainesglayed a role in this

formation. The original pronunciatiof & un:Shanghaineswasdifficult to pronounce
by nonlocalswho spke other dialects as the initial soupdddid not existin them. In

contrast, the new pronunciatigm:] was easy to pronounce for most people despite of

their dialect background3hel o c a | peopl eds iodagwitthewnew 1 der
soundhelped se¢his language variatiobecomeanguage change. Identity in this case
seems to act as a filter, sdigely introducing a nomative feature to be adopted by

language users.

Llamas (2007) also carried out a study in Middlesbrough in the North of England on
how speakers in this town define adidtinguishthemselvedrom others(in terms of
theregion n which they live and in terms étie accent that they hayo explain their

motivation fora convergencand divergece of linguistic inclination.These include the
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variation in the use of glottaling and glottalization of the voiceless stops /p/, /fk/and

in an urban variety of British Englisfither choices and languagese were further

l' i nked to the speakerso6 attitudinalA info
number of32 speakers with a socioeconomicatigmogeneougroup with age and

gender as variablgzarticipated in this study. Interviews based on the 1dQ questionnaire
(to obtain I nformati on on t he speakers
conductedThese responsgmovidal insights into how identity works beegen dialect
areas. Ll amas (2007, p . 581) says t hat
speakersdé6 own comments about | anguage at
means of interpreting and understanding linguistic variation in the community, thus
allowing insight into social psychological motivations for sociolinguistic differences
that may be otherwise @gcessible to the analgsiThe findings showed thahere was

an increase in glottal stops for /t/ by the adolescents compared to those inrbhe nea
area of Tyneside with a more traditional glottalised /t/. This variation serves to signal
their local geographical distinctionheir attitudes toward the varieties spoken nearby

in Newcastle, Tyneside and Yorkshire are margiégt the constructiorof particular

regional identities.

2.6.1.2The Role of Identity

In language contacts pe ak er s 6 alsb pilotcdeastic lmguistic chages
(Thomason, 2007) When these changes have permanent effect in the speech
community, this is due tgoarticular social circumstance®among the potential
contributing social factoris multilingualism, languagstandardiserandthe emergence

of a new ethnic group thaearcles for a language to symbolize its new identity
(Thomason, 2007As stated by Spl sky (1999, p.181), Al ang
o f nati onal and cotnlsnigannsi dearetdbist ypd aae iatnd
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However, identity and language are both dynamic in notion, depending upon time and
place (Norton, 1995). They may cige with the constant interactions within
communities involved allowing every individual multiple identities over the years or
even within a day (Gibson 2004herefore language features bear social images and

reveal social status of the speaker (Liul20

Appel and Muysken (1987 as cited in Liu, 201fRiyther say that language is
inextricably tied to identitywhen the maintenance of a language is tied to the
maintenance of the identity associated with that languagene level,this identity
consigrs to being a part ofparticular sociedemographic groupingge.g. age,
occupation, sock@conomic class, education, languagel dialect background, et@and

at another levelit helpsto determinéhow peopladentify their relationship with others
(Milroy, 2002 as cited in Liu, 201R Spolsky (1998) adds that the language a speaker
uses is one of the most common ways of identifying his or herself. As language is
inherently involved in socialization, particularly within a community speaking the same
language, the language they speak is an important identity for them. Moreover, he states
that there are other markers of ethnic identity such as food, clothing or religion.
However, language plays a special role since it establishes social relatiasesseé of

belonging among speakers of the language.

Jenkins (1996, p . 4) defines i dentity as
between individuals, between collectives, and between individuals and collectives, of
relationships of similaris nd di f f erenceo. When a small
another larger group of different nationality and language, the smaller group endures
ti mes where they would have to Adefine al
the light of the peence of the other groupso (Schn

between the two groups, especially in communication, are prone to change over time
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where the smaller group gradually adopt
which eventuallyaffect their own, and from this consequently construct a new identity

(Schneider, 2003). In relation to this, Kireg,al.(2009) say:

In that the sound system of a language conveys important aspects of the
speaker 6s i dent it ychanges likey tomtcer mmdanguagest t
undergoing revitalizationvill reflect important changes in the identity of new
generation of speakers. (Kingf, al, 2009, p. 95)
Gordon (1998as cited irKing, et al, 2009), implies that it takes 30 years for members
of a community to become conscious and aware of the beginning of a phonological
change in their language. The aspect of pronunciation, specifically vowels, is a
significant feature to look at as they bedfedent accents of languages (King}, al,
2009). Furthermore, vowels are not static as their dynamic properties are one of the
important attributes in characterizing variants (Konopka & Pierrehumbert, 2010). From

the acoustic standpoint, even the souafisvords used by a speaker are one of the

forms of his or her identity. Accordingly, Jacobi (2009) explains that:

Along with communicating meaning, the acoustic signal is a product of physical
properties and changes, as well as of more generally a# faosors that form

the identity of the speaker, such as social affiliation or family origin. The choice
of words but also the way they are realized differs from speaker to speaker, as
well as within a speaker. Even more, from an acoustic point of viegh ea
utterance is unique. (Jacobi, 2009, p. 2)

Idris, Rosniah, Zaharani, Jamilah and Mohammad (2011) claim that the relationship
between language and identity is strong, therefaren with one phonemic feature of a
speaker; a listener can link his or hdentity to a certain group. In relation to this,
Braber and Butterfint (2008, p . 23) say
among other factors, is influenced by | a

a community. Their pilot studgn the local identity and sound change in Glasglow,
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Scotland, reveals that there is a potential link between sound change and local identity

based on the speakersdé sense of | ocal Gl

distinguished in their Englh. Among these changes are the mergéwband/* /, the

increasein T-glottaling, andthe increasein the extent of tvocalisation that ar@ot
necessarilyfound elsewhere in Scotland. From 12 participants, recordings were
conducted in quiet surroundings on setnucturednterviews thaiencouraged them to

talk about their feelings towards Scotland, Britain and England, Glaswegian accent,
speech features and theiwn speech and language use. The findings show that none of
the participants menti@a being British but mo$f viewed themselves as equally
Scottish and Glaswegian, instead. The researchers presume that the progress of the

sound changes is much influekcby their strong sense of local identity.

Hence, theconnectionbetween language and identity has bebserve from a variety

of viewpoint over the year&urrentstudieson language and identitycline to observe
identity as 0 s oratleet than regsentialoand perfonnted etther than
possessedo (Joseph, 2010, p . 14) . Bl ackl
identities areadoptedoy the people to be expressed rather than negotiadietitionally,

the ideathat neither our languaguse nor our identities astagnantprevails (Joseph,

2010; Llmas & Watt, 2010)Thi s means t hat even with t
whol e, each of them is constantly being
deployment of different personalident i es and i nterpersonal i
cited in Bigham, 2008, p. 70). Therefpeyen though a grouwithin a community is

unified under an ethnic category, individsialithin it may support or challenge the
expectations of their social ethnictegory (Bigham, 2008) by the decisions they make

for different speech events. Therefore, social identity enlightens how an individual

labels himself or herself as a member of a group, ethnic group, language group, social
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class, nation, etc., which channeiseir conducts to form a collective identity

(RajantheranMuniapan% Govindaraju2012).

Furthemore minority grous thatare bilingualdn character areften examined by the
commnentsof i we 0 ver sus fit hey @& ciedndsédsof 200d4mpH.r z ,
Accordingl vy, i w-graup speedhehatdnmpliggosehessnd is mastly

limited to the home, family bonds and informal activities conducted within tgeounp

me mber s . Whi |l st it hey o0 ¢ o deelargeragroupi aadsis a h
associated tthe socieeconomic progres$ormal situations and less personal-grdgup
relations.An example provided by Gibson (2004) is the Spasisbakersn the U.S.

They may choose to speak Spanish to imply their differemmee the dominant group,

while simultaneously creating solidarity with other Spanish speakers. It becomes the

symbol of solidarity and identity marker for the Sparsgleaking community.

2.6.2 Languageandl dentity in Malaysiabs Multieth
Malaysia is known for its rich multilingual and multiethnic population. The diverse
community in Malaysia is increasingly portrayed by migration and contact between
different ethnic groups, cultures, dialects and languadgatay, though, is the national
language of Malaysia and English is a compulsory second language in all government
schools (Sankar, 2011). Therefore, the mastery of these two languages is important for
academic achievements afad a successful future. It also represents the language of
economic and social mobility in Malaysia (Sankar, 20IMhis country is basically
comprised of many ethnic groupisat encompass Malays, Chinese, Indians and other
minorities and indigenous people. As reported by Sankar (2011), the population of

Malaysia & ethnically and linguisticallyheterogeneousomprising of Bumiputra
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(65.1%) of whom Malays are the majority, Chinese (26%), Indians (7.7%) and other

ethnic groupsTherefore, this country is muléithnic, multicultural and multlingual.

As observed Y Hoffman (1991 as cited in David, Dealwis & Alagappar, 2011), in the
case of migrant or minority communitiets membersnight opt to change one set of
linguistic tools for another due to certain culturalgiaband political conditions ithe
countrythat they are residing in. Thus, when competition arises from a regionally and
socially more powerful or numerically stronger language, language maintenance and

shift occurs (David, Dealwis & Alagappar, 2011).

A number of studies have also baemmried @it on minority language users in Malaysia.
Among them are studies by David (1998), who studied the use of Sindhis among
Malaysian Sindhis community and discovered that the community was simply not large
enough to maintain the use of Sindhi in Malaysiéohamad (1998) studied the
Javanese of Sungai Lang, Malaysiad claims that most of the parents in that particular
area strongly believed that it was unnecessary to passed down the heritage language to
the younger generation as this language would ringlihem any ease at school and
social life outside of the communityariah (2011) also found a similar situation
anotherJavanese community in Kampung Jawa, Hulu Langat, Malaysiey were
originally from Kebumen and Banyumas in central Java whoredt®alaysia about

one hundred years agiw.was found that for some communities wivere Muslims in
Malaysia, such as the Javanese communiampung Jawat was important for them

to become Malays. Therefore, the Javanese community incorporatetheitalays

and changed to the national language. Over the years, not every Kampung Jawa
residents maintaad their language of origin, Javanese, in thateractions. This wa
evident especially among the younger generations. Only the firseanddsgaeration

still maintainedattachment to their heritage language and background. T&uction

82



for a Malay identity wa important for their economic survival as this identity dase
their access to Malay privileges in the countipwever, despite having new identity

to assimilate with the Malays, they still presehviome aspects of their Javanese
culture in their food (such asasi ambang, sambal goreng, pecal, terape ikan

bakan and music (such deompang, silaandwayang kulif. They demonstrated signs

in which being MalaysiamatherthanbeingJavanese asmore apparent. It is believed
that this community is now experiencing language shift (David, 1998). This is the case
wher e t he foonermatimer tonguesJavanese, haet replaced by the
younger generation with a language that has a higher social position in the community

which isMalay.

As for Acehnese descesiin KpA, Kedah,continuous interactions in Malay and Kedah
dialect within the predominantly Malay communiigve led to increasing bilingualism
among this minority at homeAlso with the additional migd marriages that are
occurring betweenAcehnese descenand Malays inrecent years. Acehnese the
village only occupes the role of a heritage language as its use is generally limited to
within the family in the home and village, but not to a larger society outside of the
village. Yusuf, Pillai and Mohd. Ali (2013) further report that Acehnese only becomes
dominant in thdhomeif the mother is of Acehnese desceritus, as mentioned th4.2
Acehnese descesin KpA still maintained their Acehnegbrough their presgation of

identity by claiming themselve® beAcehnese.

Trudgill (1974, as cited in Tan, 2012) says that the different identities of ethnic groups
can be indicated by thase ofdifferent varieties of the same languadfarticular
characteristiclinguistic features from each of these vaestfunction as the group
identification tool for every ethnic grou@ study by Tan (2012) that instgatedthe

identification of ethnicity in speakers of Singapore English on the basis of voice quality
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from three ethnic groups (Chinese, Malay and Indian) from informants of different age
groups found thathere were differencemmong these age and ethnic groups. The older
generation (aged 565) had better accuracy in identifying different accents compared to
the younger generations (aged-8® and 1929) due to their longer exposure and
experience towards speakers of different ethnic groups., Tieisyoungest generation

in the study did not identify well the different accents and the authdrutétid nationka
policiesto perhapde the causeft hi s 0 (pe589) whers satural policies build a
sense of national identity rather than ethnic identity. Therefore, they recognised every
voice that were deemed to them without any distinguished features asomalna
Singaporean accent, or 6Chinesed accent

country (p. 582), rather than an ethnic one.

However, n the argument of ethnic identity, previous literature revealed that language
is not a compulsory requiremieto identify with an ethnicity in Malaysia (David,
Dealwis & Alagappar, 2011; Pillai & Khan, 2011; Sankar, 2011). Sankar (2@drl)
example finds that despite the second and third generations of Malaysian lyiegs us
more English than Tamil, this doast signify that theyhavelost their ethnic identity as

they believedthat it is still maintained through their cultural and religious practices. A
study by Eastman and Reese (1981, as cited in Gibson, 2004) also pointed out that an
Irish may identifyhimself or herself as Irish even though they do not speak Gaelic.
Indeed, an individual that belongs to a certain ethnic group may have a symbolic
attachment to its associated language, but may use another language that is more

effective in his or her comunity at large.
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2.7  Conclusion

This chapter has presented a review of Acehnese vowels, SM vowels, and KD vowels,
the review of acoustic phonetics in relation to vowel studies, and on language contact
and identity. The Acehnese vowels described by Asyik (19873 far provides the

most complete inventory of the vowels. Presently, therepaugity of studieson the
realization of vowelqualities by Acehnese speakers spoken in and outside of the
province. Thereforghis study attempts to fill this researctpg&ince this study focuses

on the sound change thatascurringin the Acehnese spoken Bygehnese descenin

KpA, further analysisof the vowelsoccurringin SM and KD and their possible

influences ar@resentedn the following chapter

The formantfrequency model is an intensely used method for measuring and analysing
vowel qualities. This chapter sgpresented the ways previous studies measured and
analyzed monophthongs and diphthongsvarious languages.Furthermore, it has
highlighted the approach of collecting datach asfrom citation and spontaneous

speech. The advantages and setbacks of these two approaches are also mentioned.

To further explain the sound change and maintenance in the Acehnesm dpok
Acehnese descenin KpA, this chaptehasalso presemd a review of literature in the
domain of language contact. The results of language contact are kaoproduce
linguistic changes in a minority language that is spoken among a daroma There
are various studies that justify the causes of sound change and or maint@hasee.
changes and maintenance aedated to historical reasonspcsal status,ease of
articulation,age, education, employment, and idenfitiie following chapter destres

the methodology used in this study.
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CHAPTER 3 : METHODOLOGY

3.1 Introduction

This chapter describes the methodology employed in the data collection and analysis of
this study. The profile of language consultamtata that consist of Word Elicitation
(WE) andInterview (NT), process of data collection (venues and instrumentation) and

analysis conducted for the monophthong and diphthong measurements are provided.

3.2 Language Consultants

In this present study, theweere four groups of speakers wiwvere recordedo collect
data. The first two groups congstof Acehnese speakefi®m Ach and speakers from
KpA. As the study also sought to find out the possible influenc&\bdndKD vowels
on Acehnese vowelsroducedoy speakers iflKpA, thethird and fourth groupsicluded

speakers oM andKD.

3.2.1 Ach and KpA Language Consultants

The language consultanitscluded 20 female speakerten eachfrom Ach and KpA
Ach languageconsultants were native speakers of the North Aceh dialect armtlirive
Lhokseumawe in the North Aceh Regency as did the speakéis Btudies byAsyik
(1972, 1987) . As this study isucscerdtrudte i k 0 s
word list for target words$o collectthe Acehnese vowelspeakers in Achvere also
chosenfrom this dialect The average age of these language consultants was 54 years
(ranging from 4560 years old with a standard deviation of 4.9 years), and all of them

had at least a secondary level of education (SMBekolah Menengah Atas). The
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reasm for selecting this age growpas that the younger age groups tend to use more

Bahasa Indonesia (see the discussidh2n

Some mportant categaes for the selection of Ach language consultantsrenthat

firstly, even thougltthey were fluent in Bahsa Indonesia, they sge the North Aceh

dialect as their first language, and secondly, thed usat home with theirfamily and

community members in informal contexts. An Acehnese language teachemvasho

also a speaker of the North Aceh dialect, helpedentify language consultants who fit

these criteria, and eventually temnguageconsultants were selected who consented to

participate in the studfsee Appendi¥ for the letter of permission to conduct research

for the language consultaht$ive of thelanguageconsultants were housewives, four

were teachers and one was a busimessanwho manage a travel agencylin this

study, theywere coded as Achl, Ach2 and so forth to AchIfble 3.1presents the

profiles of languageconsultants in Ach.

Table3.1: Profiles of Ach Language Consultants

Codes Age Occupation Origin/Address
Achl 50 Housavife Lhokseumawe
Ach2 54 Housewife Lhokseumawe
Ach3 60 Housewife Lhokseumawe
Ach4 54 Housewife Lhokseumawe
Achb 50 Teacher Lhokseumawe
Ach6 55 Teacher Lhokseumawe
Ach7 45 Teacher Lhokseumawe
Ach8 60 Housewife Lhokseumawe
Ach9 60 Businesswoman Lhokseumawe
Ach10 56 Teacher Lhokseumawe
Average 54.4
SD 49

KpA languageconsultants wereoded as KpAl, KpA2 and so forth, to KpA10. They

were all from the 4th generation of Acedsedescets, and similar to Ach speakers, the
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average age of thesenguageconsultants was 54 years (ranging from6@6years old

with a standard deviation of 5.5 years). This group wlassenbecause they had
acquired Acehnese as their fitahguage andiseit extensivelywith family members

and fellow Acehnese in the villagBased on the feedback obtained fréfoehnese
descents irKpA during the survey in August 2008, men and women from the fourth
generation had only learned Malegnen they first started primary schalthe age of
seven.From the fifth generation onward#hey had started to acquire Malay and
Acehnese bilingually as their first language, and the younger generations generally

speak more Malay (see Yusuf, PillaiMohd. Ali, 2013).

Only females were selected to obtain data for this study because of resirctien
availability of the males in this age group during data collection. Most of the males
worked outside of the village, such aghenearby areas of Yan Kechil, Yan Besar, and
Guar Chempedak and even Alor Star. They would leave the village eénly imorning
andreturnin the evening. However, most of the women in this age group worked in the
village as cooks, tailorgeachersand housewives. Only a few worked outside of the
village. Therefore, it was more convenient to get in contacts witfethales compared

to the malesand they weralsoless likely to be influenced by other languages

The manager and secretary of KAMC (Kampung Aceh Manage@entej in the
village helped to select theanguageconsultants for this study. There were @atb®6
females who resided in the village during data collection for this study, aged between 41
to 60 years old (4th generatioyom these women, onll0 consented tbe recorded
for this study. Théanguageconsultants were all educated at least ugetmsdary level
(SPMi Sijil Pelajaran Malaysia)A majority of Acehnese descenin KpA from the
third and some from the fourth generation completed their secondary school in £nglish

medium schoolsyhilst the younger generation went to Malayedium schools. For the
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language consultants, two (both age 60) had attended the English medium schools, three
(age 5758) had started their primary level in English medium schdais then
continued their studies im¢ Malay medium schools, and five (age58 hadattended
theMalay medium schoolS hreeweretailors, onevasateachein asecondargchoo
onewasa cook,onewasa secretary in KAMC, onevasan administrative officer in a
government officeand thre were housewives.None of the language consultants
reported havingany hearing or speech impedimeniBhe profiles of language

consultants in KpA arpresentedn Table 3.2

Table3.2: Profiles of KpALanguage Consultants

COdC?)SngLIttg?] tl;pA Age Occupation Origin/Address
KpAl 46 Secretaryn KAMC Kampung Aceh
KpA2 46 Cook in astall Kampung Aceh
KpA3 55 Housavife Kampung Aceh

Administrative
KpA4 57 officer in a KampungAceh
governmenbffice
KpA5 54 Tailor Kampung Aceh
KpA6 60 Tailor Kampung Aceh
Teachein a
KpA7 51 secondary school Kampung Aceh
KpAS8 60 Tailor Kampung Aceh
KpA9 60 Housewife Kampung Aceh
KpAl1l0 50 Housewife Kampung Aceh
Average 53.9
SD 5.5

3.2.2 SM and KD Language Consultants

The additionallanguage consultanfsr comparable dataere of SM andKD speakers

who comprised 6 fematewith 3 from each groupTo keep the gender variable
consistent witithe languageonsultantan Ach and KpA, only females wergelected

for analysisThe speakers selected for KD were assumed to be proficient in their dialect
as they were born and raised in Kedah. They acquired this dialect as their L1 at home.
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The speakers of SM were also assumed to be proficient in this desletiey had

acquired it as their L1 at home.

The SMlanguageconsultants wereonsidered aspeakers of Standard Malay and had
lived in the Klang Valleyuntil the age of 15The KD languageconsultants were native
speakers of the Kedah dialect dmatllived in Alor Star, Kulimand Pendang iKedah
until the age of 15The average age dhe SMlanguage consultants w&4.6 years
(ranging from25-38 years otl with a standard deviation of 6yBars)whilst the average
age of the KD language consultantasa2l.6 years (ranging from 225 years old with a
standard deviation of 0.6 yeard)he languageconsultants from these groupgere
studens or working adultsAll languageconsultantdiadno hearing or speech problems.
The profiles of theelanguageconsiltants argresentedn Table 3.3for SM and Table

3.4for KD.

Table3.3: Profiles of SM Language Consultants

Codes of the SM Age Occupation
Consultants g P
SM1 32 Administrative officer in a governmenffice
SM2 25 Administrative assistant in a government offic
SM3 38 Administrative officer in a government office
Average 31.6
SD 6.5

Table3.4: Profiles of KD Language Consultants

Codes of the KD Age Occupation
Consultants 9 P
KD1 24 Student
KD2 25 Student
KD3 25 Student
Average 24.6
SD 0.6
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Before the recording session started, ev@ky and KDlanguage consultamqirovided
information about their background and signed tbensent form agpresented in

Appendix G.

3.3 Data

Data were collected in two speaking contegtsta fromelicited speeclor WE anddata

from spontaneous speechINT. The two contextsvere chosen because WiElpedto
ersure thatthe entiretarget sounds were provided, whilst INT complimented WE by
presenting the vowel segments in other similar environments from a more natural

approach.

To elicit the target vowelsof WE, a word list was designeds discussedn 2.5.1

word lists arewidely usedto obtainvowel data for acoustic analysend therationale

of word list is to control the phonetic environment for the vowelder investigation
Anotherjustificationfor employingsuch technique is tensure thaall target soundare
preserted. To collect vowels for INT,nformal interviews wer@lsoconducted to elicit

more spontaneous speech productids. Deterding (1997 p. 54) saysiconnect e
speech represents somewhat more natural data than the rather artificial vowels derived
fromspeially arti cul ated citati on osemdaesaibedhe As
Acehnesevowelsusedin KpA, specifically, it was important to collect data from both
contexts to observe their productions. Furthdvantage and restrictions from both

contexts are explained in the followiBdg3.1and3.3.2

3.3.1 Data for Word Elicitation
The following sections present the word list used to extract the Acehnese vowels and

the manner of elicitation during data collection.
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3.3.1.1 Word List

The target words for Wkvere chosen from the list of Acehnese words with vowels
proceedingand following stops or fricatives in a CVC or CV environmeas
recommended by Tsukada (2008) and King (200®).avoid effects of adjoining
sounds, nasals, liquids and approximants wectuded. Ladefoged (2009. 122) also

i nforms that Asl ight nasalization wil/

associated with the nasal t rFRgare dlon theh i s,

differences of the formants in the vowel, which appears following a nasal pgng

Omoneyd and the @ék&sHuwt | (Oiwlcehgesegae st dp 1 n

| n 3K -

Al r ;

:- Ll : :
[ e e 0 I p e t ]

Figure3.1: Spectrograms of the vowl/in péng(left) andpét(right)

In Figure3.1, the second formant ¢/ is seen taveakenfollowing the nasal &n/ the

word péng This is because there is interference in between as the/n@pébduces

more antiresonances thateduceformants at or near these frequencies (Hagiwara,
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2009) This causest to appear faint or absent in the spectrograms such as indicated by
the circle.As a resultthe LPC does not workroperlyin detecting the formants for
nasal vowels (Boersma & Weenink, 200If).pét, the first and second formanyé the

oral vowel are easily recognizeavhich allows the formant tracking program to better
identify the formantskFurthermorethetarget words usefbr this studywere words with

vowels following stops or fricatives to obtain better measurements of the vowels.

The monophthongs were all extracted from closed syllable words in the CVC
environment where C was stops, stop consonant clustergnigtiich agph/, /ch/, /kh/,
/bh/and/dh/ (see Asyik (1987) on Acehnese consonant clusters) that only appear in the
initial positions in the words rather than in the finals, and fricatives. Acehnese stop
consonants comprise nine stops, which are the voiceless/stofs /c/, /k/, M and the

voice stopsb/, /d/, lj/, Ig/, and the fricatives a/, /s/, / | and/h/ (Asyik, 1987; Durie,

1985). As for diphthongs, they were extracted in CV and CVC environment, depending

on where the diphthongs typically occur. As mentione@.8) Acehnese vowels can

occur in both closed and open syllables. However/3drand/ ;7 as well ag; i/, /uil,
/Uil, loi/ and /ail, they only occur in open syllables. A/ only appears in the word

lagéinaas mentioned i&.3, this word is the only choice fati/.

Ach languageconsultants Ach5 and Achl10 from personal interviews in December
2012, also claimed that they, taarely usd lagoinain their daily speech. However,
this word was still common for their parents (those born in the 19288s)andused
daily or by relatives who resided in rural villages such as in Teupin Mane, Aron, Cot

Peugk and Blang Keureuleuh, lakituated in the North Aceh regioiagdina is
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occasionally used to refer to anything that is extreme in appearance or normality. Some
examples provided by Achlidclude si dara nyan ceudah lagéindt hat gi r | [

beaut i lbagah ldgoimaddbapluengmotonyadt hat car was dri ve

At present, words such dkat instead oflagdina are used more often to express the
meaning of Overybo. This was also eviden
consultants who hhall used the worthatt o convey O6very6 in th
lagbina An excerpt from Ach2 in the use dhat from INT recording is as the
following. E refers to Excerpts from the interviews, atiterefore E1 is excerpt one

and so forth. Te trarscription conventions are adapted from Giampapa (2(€H9

Appendix B)

(E1) Hana peu lagak lagathataré '6h?6 1t doesnveiybbdawviei t ol pber

[Ach2 from INT at recording timel065.15secto 1066.45ed

The lesser use ddgdinawas also apparent during INT collection ($¢8.3.1Q where

the language consultants from both Ach and KpA Hdficult times answering the

probing questions to elicit i/ in lagoinafrom: peuk at a | a®n keu 6t he

60l agak tohwhtaatnwmasth@? word for oéveryo, such
However, when the interviewer said some parts oBilmegong Jeumpkyrics: lam lagu

Bungong Jeumpa, bungong nyoe dikheun inddh.the songBungong Jeumpahis

flower is said to be ... baat i f ul & ,coult dll énish thehsenyence by producing
lagbina This song wa still popularin KpA becausehe language consultantaid that

their elders had passed down the song to them.

Personal telephone interviews wigkich5, Ach8, Ach9 andAchl10 on December 17,
2012 suggest thaanother word commonly used these daysngano v e r keddéhi s
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and leupah

| nst e a Hdeudéhhas another meaninpati s o6over t her ¢

Similarly, another meaning fdeupahi s &6 s omet hi negn etdh adr hpaass

Numerous examples gkudéhb over t her e, t hleupab(ffom#&chd) onl

were found in INT, unfortunately none kéudéhandleupahwi t h t he meani

were found. Thus, examples commonly expressed provided by Ach8carassu

(E2)
(E3)
(E4)

(ES)

Brok keudéhd Very ugl yo.

Trép keudéh bak tapre6.We wai ted very | ongbé6.
Leupah raya badanjih 6 Hi s body is very bigbé6.
Kuah pliek nyoe leupah mangat ¢ Kuhh pdiek[traditional Acehnese gravy
dish] is very deliciouso.

[Ach8, personal communication in December 17, 2102]

It is also assumed th#&gdinais being less used by the Acehnese today because its

synonymsthat, keudéhand leupah have fewer syllableswhich leads to simpler

articulation. It causes the speakers te tiese two words mommmonlycompared to

lagbina Achl10furthersuggestethat she rarely usddgoéinabecause:

(E6)

n

Hek that bak takheun, panyang thdtaugh)6t hat 6 ma noglatt ,i sp atnie

to pronounce it, itistoo long (laugh}ha®® i s easi er, it dés sh

[Ach10, personal communication in December 17, 2102]

As for the soundls/, the wordpoih was chosen ovedboinah because Achanguage

consultang in this study maintagd that despiteboinah being still used by the

Acehnese, its being replaced by its synonyaneutaor atra, which isborrowed from

Bahasa Indonesidiarta. E7 is an explanation given by Ach5 on the uséahah

today.
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(E7) Nyoe/kata nyan mantong ureueng kheun, man jinoe leubeh ramé ureueng kheun
areutdatra//mungkén sebab lam basa Indonediakheun harta jadi ladém
ureueng bagah meupm meunyota kheun areuta daripada ta kheun
boinalmeunyoureuengureueng syikdn tapi memang mantong geu ngui nyan
boinah. 6 Yes/ t hat wor d I S stillple saged/ b
areutdatra//maybe it is because in Bahasa Indonesialilaigaso some people
will understand quicker if we sagreuta rather thanboinahBut my parents
(born in the 19204 930s) still usdoinah(in their daily Acehnesd).

[Ach5, personal commmucation in December 17, 2012]

Thus poihi s sti | | commonly wused for Omai | ,

borrowed from Bahasa Indonespms with similar meanings.

3.3.1.2 Manner of Elicitation

The target words were common words and selected with reference to words samples
provided in dictionary entries (Hanafiah & Adam, 2000; Daud & Durie 2002) and
example of words provided in the studies by Asyik (1987), Durie (1985), Sulaiman, et

al. (1977), ad Wildan (2002).The words werall single syllable words, except for
lagdinato extract the soundil. This is due to the fact that this sotiscbnly found in

this word as discussed earlierdr8. The word list for target words selected to extract

the vowel sounds in this study is provided in Apperlix

Each language consultant was interviewed one at a time and single words were obtained
in the manner of a quiz. THenguageconsultants were to provide the target word from
the word list. They were not asked to read the target word in a series of seakences

conducted by some studies as discussed in 2.5.1 because Acehnese for the most part is
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used in a spoken rather than a written form. For KpAyuage consultantspecifically,
Acehnese is not taught officially but is passed on orally from the eldehe tpoung
generation. Most importantly, the focus was on obtaimimgore naturalistic speech
production (see Ladefoged, 2003), and by conversing with the language consultants
rather than just getting them to read sentences or words, it is hoped tinaitdinggistic

approach was accomplished.

Images (see Appendix D) were used to further assist quick and correct elicitation of the
target word from the language consultants. Most of the words were nouns and verbs and
could be represented in pictures. Timages were retrieved from www.fotosearch.com.
Every picture for the target words was glued onto a cardboard of approximately 6cm x
10cm for viewing convenience of tHanguageconsultants. The means of providing
images was to act as a stimulus forldiguageconsultants to produce the target words.
This is considered by Ladefoged (2003) as a useful elicitation technique. Further, this
met hod was to obtain the target vowel s
concentration would be more on the wwas rather than on controlling their

pronunciation (Walters, 2006).

Probing questions were also used to leadlahguageconsultants into producinthe
correcttarget word if they did not produce it in the first instance (Beu ta kheun
nyoe?6 Wh aweda al | Katattaéngit?6 Woat i s another wor
guestions were particularly helpful with target words that were not obviously
represented by the pictures, suclktiag t 0 o, keedheidfornaalindpolite form of

I, me and mie 6 . For e x a mpde thelanduageconsutiaats were stihwn a

picture of aman pointing to himself (se€igure 3.2). In the North Aceh dialect, the

i mpolite form of 616 is used when commun

when a perso is angry and wants to emphasize something. To trigger the expected
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response, thianguageconsultants were askeéci eu ureueng agam nyoe, geu tunyok
droegeuh: 61 * nb6. dBnétapi ldmabentuk Kure@u@mg sdpaiodk at the

man; he is pointing to himself indicating . &hai is another impolite form af P66
Another example is when obtaining the ndahdi [bhoil 6 s ponge caked. T |
were shown a picture of a sponge cake and adked:nan kuéh nyoe® Wh a t is t

name ofh i s ¢ a k e ?languddecensultantl kad presented the correct answer,

they were asked to repeat the target word three times at a normal speaking rate.

Figure3.2: Samples of imagéds assist the wordsee(left) andbhadi (right)

3.3.2 Data for Interview

Ladefoged (2003) and Van Heuven, Edelman and van Bezooijen (2002) proposed that
natural pronunciation is better obtained by prompt conversation rather than by having
the speakers read lesst of words because they may read them with a different

pronunciation from their normal speed@onsequently INT was also conducted to
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supplement WE.The interviews were conducted informally to obtain spontaneous
conversation. During these sessions,rdsearcher was involved in a conversation with
the languageconsultants to get them to talk. The situation could be described as

spontaneous dialogue between the researcher and language consultants.

Everylanguageconsultant was given approximately 15 minutes for the interview. The
main topic discussed was the tsunami that hit Aceh on December 26, 2004. There were
also nine picturethatwere provided to assist them to talk about their experiences (see
Appendix E).The rationale of presenting pictures to theguageconsultants was to
encourage them to speak and such a technique was utilized by Lee and Lim (2000) and

Walters (2006) to elicit vowels produced in spontaneous speech.

The opening question of the inte@w was about their feelings and experiences during

the earthquake and tsunami disaster. Before recording sessions started, they had given
prior permission to discuss this topic. This topic was quite motivating folakguage
consultants to keep talkirag they all had experientthe event. Even though they were

from Lhokseumawe, when the disaster occurred they were all in Banda Aceh due to the
pilgrimage season. They hgdneto visit their children or relatives who were to leave

for Hajj. Furthermorethey all had a second home in that city. As they could relate to
the catastrophe, most spent more than 15 minutes describing their experiences. The total
recording time for the interviews from AdAnguageconsultantsvas approximately 2

hours and 47 mirtas and 17 seconds.

Nevertheless, KpAlanguageconsultants did not directly experience the disaster.
Therefore, they could only relate to how they felt about it or relate the tragedy
encountered by their relatives in Aceh. This topic took up approxiynttelfirst 37

minutes of their interview time. The pictures provided did assist them to further convey
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their thoughts and stories. Hence, further questions were asked on the use of the
Acehnese language in their households and village, and on Acehpdsanid culture

that were still maintained by their families. The total recording time for the interviews
from KpA languageconsultantswas approximately 3 hours and 2 minutes and 26

seconds.

The selectionof vowels in words from INT was similar to WE, where the
monophthongs were elicited fromords withclosed syllablein a CVC environment

and diphthongsvereextracted in CV and CVC environmsntepending on where the

diphthongs typically occurwhere C is stops, stop consonant clusters with and

fricatives This was to avoid cearticulatory effect on the vowels from specific
environments. Words selected were thtiset werearticulated clearly by theanguage
consultants where the formants of the vowel segments wereeafipavisible to be
meaured. he measurement of a vowelas excluded if it fell under one of the
following tribulations:
1 mispronounced words due to rapid speed of speech
1 words accompanied by too much background noise (e.g., rimgoigles (even
though they weraskedto turn their mobile phones off before the recording), cars
passing by and animal noises outside of the room (chicken, birds or monkeys such
as the case iKpA recording sessions)
1 words accompanied by laughter or other mimic expressions frornatigeiage
consultants
1 vowels produced less than 0.84clong (Bigham, 2008) as this is deemed to be

too short for analysis.
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Further, INT providd wider possibilities for language consultants to produce the target
vowels in other meaningful words, thusill within stops and fricatives i€VC for
monophthongs and CV @VC for diphthongsinstead of just the word list prepared for
WE. It hal also enabled the attainment of more complete vocal sounds, especially for a
language that has not been researched compieélgrisefore in the field of phonology

such as the Acehnese spokeiKpA.

3.3.3 SMand KD Data

As comparable dataas needed texplain possible influences of SM and KbBwels on
Acehnese vowels produced by KpA language consultdrdsiata from these groups of
speakeravasonly selectedrom one setf data,in the form of eli¢tation. Due to the

time and fundinglimitation of this study, a further nterviews were conducteak the

word elicitation was expected to beenough to conducthe comparisonsThe target
words for SM were chosen with reference to word samples provided in Kamus Dewan
(2005), and the target words for KD were selected with further reference to word
samples provided in Ismail, et al. (2008)milar toAcehneseavord list, the vowels with
adjoining nasals, liquids and approximawere avoidedo avoid cearticulatory effects

from these vowelsThese words were alsdhosen because they am@mmonly used by

the speakers.

The target vowels ddM and KDwere embedded in words with a CV context where C

is a stop consonant. These vowels are placed in a carrier sentence:

SebutCVtigakab Say CV ddhree ti me
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The languageconsultants weraskedto read these sentencessiequentialorder. The
word lists for SM and KD that wereused toanalye their vowels can be found in

AppendixH for SM and Appendix for KD.

3.4  Data Collection

The data fromWWE and INTfor Ach languageconsultants was collected in Banda Aceh,
Indonesia, from September 24, 2009 until September 30, 2Zb@3data from WE and
INT for KpA languageconsultantsvas collected in Kampung Aceh, Kedah, Malaysia,
from December 19, 2009 until December 2@09. Thedata fromSM and KDlanguage
consultantswere collected in Kuala Lumpur, Malaysia, from March 18, 2013 until

March 21, 2013.

3.4.1 Venues
The recordings of Actanguage consultantgere conducted in a soundproof room in
the Acoustic Laboratory, Faculty of Chiestny Engineering, Universitas Syiah Kuala, in

Darussalam, Banda Aceh (d&gure3.3).
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Figure3.3: Recording in Banda Aceh

Each recording session with every language consultant started with some note taking to
obtain their background identification. The date and time of recording, the name of
language consultant, age, occupation, contact number and address were included in the

notes.

As for KpA language consultantshe recordings were conducted in a quiet room in
Kampung Aceh. The setback with the recording here was that there was no soundproof
room available in the village, but this was an expected situation in field negord
Ladefoged (2003, p. 21) says fAto make a
as much as possibleo. These also include
stove, refrigerator, electric fans and air conditioner (Ladefoged, 2003;&R12010).
Following this, the manager and secretary of KAMC, and the chief of the village,
permitted the use of Dewan Kenangan Sabena Koperasi in the village, which is a room

in a small building that functions as the villagers meeting corner. It was a0#mx1

meeting room and located 10 meters away from the main road. The doors and windows
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were covered with polystyrene foam to minimize noise from outside. To further reduce
background noise, the foam is also tightly sealed with an additional layer of temtspar
plastic (sed-igure3.4). The use of a head worn microphone also minimizes background

sounds.

Figure3.4: Dewan Kenangan Sabena Koperadtampung Aceh

Lastly, language consultantsf SM and KD were recordedn a quiet room at the

University of Malayan Kuala Lumpur

3.4.2 Instrumentation

The languageconsultants were recorded on site using the Marantz PMD661 Solid State
Sound Recorder with a builh Audio-Technica ATM73 heasvorn microphone. When

noises are unavoidable in the recording @tech as in the case ok in this present

study), Ladefogel (2003) suggests the ugkEheadworn microphondecausehis close

talking microphonewill capt ur e most of the speaker ds
further explains that #Achickens or cars
microphoneisnl'y 2 c¢cm from the speakerds mouth
headworn microphone will achieve the highest signal when it is placed from the
speaker 6s -bcnpasd adittle off tb theustde 03 the mouth to keep away from

the direct ush of air in fricatives and stop bursts.

104



Figure3.5: Recording sessions BandaAceh (left) and Kampung Aceh (right)

To assure quality recordings, they were sampled at 44,100 Hz at a 16 bit saple
The software PRAAT version 4.6.12 (Boersma & Weenink, 2007) was used to analyze

the data.

3.5 Data Analysis

Every saved WAV file was coded as WEAch1 until WEAch10 for the WE recordings
and INTAchl until INTAch10 for the INT recordings of Adanguageconsultants,
respectively. Likewise, KpAlanguagec onsul t ant s 6 recording
WEKPpAL until WEKpA10 for the WE recordings and INTKpA10 until INTKpA10 for

the INT recordings. Furthermore, Skhguageconsultants were codes SM1 through

SM3, ard KD languageconsultants were coded as KD1 through KD3. Labels and
segmentation of the speech waveforms were specified by using the TextGrid Function
in PRAAT. From this function, tiers were created for Interviewer, Language

Consul tant 0s Hz)pR?éHz) and Dwaio(seeFigute3.().
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The I nterviewer segment was t he orthogr
speech, while theLanguageConsul t ant 0s code segment
transcription of the | anguage consul tant
vowel sound from the target word said by the language consultant and annotated in its
IPA symbol. Despite Acehnese montipings not being discriminated by length
(Asyik, 1987); this study measured all vowel length to study the differences in their
production from the two speaking contexts. The duration was also important for the
diphthong measurements to measure the R@Mes In the F1 (Hz) and F2 (Hz)
segments, these first and second formants were measured based on the LPC formant
tracks. The waveform and spectrogram of the wardt6 f oftom é&n Achlanguage

consultant with labels and segmentations is display€&ture 3.6.

T

o sl | Dl b ely s, .

—— — Interviewer

- —r——" Consultant’s code
1l —h——l- Vowel

Ll ':- —F——I- Fl
LK

| h ——> P2
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L) l 1. |
_arm jure i S I MW
Lo ]

Figure3.6: A screeshot of waveform, spémgram and annotation fropeut

The view range of 5500 Hz was set for the spectrographic display in PRAAT because
this is the frequency range that is generally adjusted for female speakers (Chen, 2008;
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Ladefoged, 2003; Nowak, 2006). The dynamic rangéich determines energy
thresholds hat PRAAT recognizes for its spectral analysisas set at 40 dB as

suggested by Plichta (2010), with the window length of 0.005 seconds.

Automatic formant measuring provides formant values by the use of LPC analysis
overlaid on digital spectrograms.oNetheless, as described by Harrison (2004) and
Jacobi (2009), measuring formants by using this method is not very accurate because
sometimes the LPCodhot produce accurate readings, and this was also the case for this
study. Therefore, the formant frequoees for every vowel were #measured manually

to reassure proper measurements. The data measurements were then entered into
separatdxcelfiles labelled as WE DATA and INT DATA. Here, the values of F1 and

F2 in Hertz for each vowel were then convere®ark scale as presented in Equation 2
(see2.5.2. No normalization for vocal tract length was conducted since all language

consultants were adult females (Konopka & Pierrehumbert (2010).

Statistical analysis was performed using independent samplestst on the
measurements of both monophthongs and diphthongs from WE andThHeT-tests

were conductedo compare and determine whether the target vowels were produced
with similar or different qualities byAch and KpAlanguage consultant3he online
calculation of statistical quantitiesasdonein the VassarStats: Website for Statistical

Computationcreated by Richard Lowryi9982013).

3.5.1 Monophthong Measuremens
Monophthong vowels were determined by measuring the F1 and R2 maint
approximately in the middle of the segment where the formants are the most steady

(Ladefoged, 2003), a method that is commonly used in acoustic studi@sy(@ed-1 is
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known to be related to vowel height while F2 is related to vowel frontreegsiess and
rounding. Figure 3.7 shows the midpoint measurement of a monophthong from the

wordpeut6 f our . 6

midpoint measurement

1 1 TN 1.7 A . . .
F LT R e i i i P P

F1
F2

Interviewer

Consultant’s code
Vowel
F1

Figure3.7: Example of vowel measurement

Next, the vowel quality was represented in the formaat of F1 against F2The
Euclidean distance was measured to observe the average distance of the vowels from
the centerin the vowel spacésee2.5.1). This wasdoneto comparethe shape and size

of Ach and KpAl anguage ooval spades. Bunthesmd, this distance can

also show the expansion of the vowel spaces from the vowels extracted from the two
speaking contexts, which were citation words from WE and connected speech from

INT.
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3.5.2 Diphthong Measurements

The formants fodiphthongsare assumed not to be stedacause othe changing

vowel quality from the onset to the offset of the vowel (Ladefoged, 20@6rapture

this change in the vowel quality, this study applies the Rate of Change (ROC) (Gay,
1968) for the first formant bypplying its formula (see Equation 3 &5.3. This
method was deemed suitable for this study as the data was collected from both elicited
and spontaneous speeés. discussed i2.5.3 Deterding (2000) also finds that ROC is

more appropriate to be implemented for data from conversational speech.

As discussed in 2.5.3, ROC for a rising diphthong is expected to have a negative value

because as the dhifhong moves from a lower to a higher vowel where F1 decreases,

such as the soundi/. Since Acehnese have both rising and centering diphthongs, this

study also followed Lee and Lim (2000) who suggest the measurement of the F2 ROC
for centering diphthongsbecausethe F1 ROC is not likely to reflect the
fronting/retraction dimension. Therefore, the F1 and F2 ROC values were both

calculated for the rising and centering diphthongs in Acehnese.

An example of annotations for the diphthong is showikrigure 3.8 for / u iiY buet

owor k6. From this figure, Tiers 4 and 5
and Tier 6 are for the vowel duratidBvery diphthong was measured at the onset 20%
and offset 80% for both the F1 and F2 to lessen the influence from adjoining sounds

(Tsukada, 2008) as shownFhigure3.8.
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. l‘-ﬂ"? j ':"*!"'I!"I:Irl

v

20% 80%

Figure3.8: Sample measurement fardiphthong

Based on the limitation of ROC approach as mentioned by Gay (19682.&8e
therefore, this study further plot trajectories of each diphthong produced by the
language consultants to better see and compare the movements of these diphileongs.
average F1 and F2 values in Bark at the onset and offset of each diphthong were plotted
i n a vowel chart to obtain a visual rep

Man, 2007; King, et al., 2009; Mayr & Davies, 2011).

3.6  Conclusion

This chaper presented the methodology used to examine the Acehnese monophthongs
and diphthongs produced by Ach and Kfahguage consultantndto further explain

the comparable data from SM and Kbwelsthatwas used as a foundation to explain
their possible inflences on Acehnese vowg@ducedby KpA language consultants

To extract Acehnese vowels from Ach and Kia#sguage consultantswvo sets of data

were used in the form of citation speechWE, and in the form of spontaneous speech
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or INT. However,due to limitations of the study$M and KD vowels were only
extracted m the form of citation speech atigis was deemed sufficient for comparable

data.

It can be concluded that the most common approach to measure a monophthong is by
extracting its format values at its steady state of production, which is anidpointof

the vowel duration. Additionally, the RO@luesare ordinarily used to measure and
analye diphthongs.Trajectories of the diphthongs in the vowel space further help

illustrate theimovements.

The following chaptepresens and discusssthe findings of Acehnese monophthongs

from WE and INT produced by Ach and Kg&nguage consultants
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CHAPTER 4 : FINDINGS FROM MONOPH THONGS

4.1 Introduction

This chapter presents the findings of monophthongs from word elicitation data (WE)
and interview data (INT). Statistical analysis was also performed using independent
samples-tests to compare and determine whether the qualities of target vow&th by

arnd KpA language consultantsere produced similarly or differentlyfhe values of
Euclidean Distance for each vowel are presented in this chapter for further discussion in

Chapter 7.

4.2  Monophthongs from WE

For the measurement of ten vowels from both Ach ldpA language consultants, a

total of 576 elicitation tokens were selected. There were more tokens available, but
these were selected as they were produced clearly by the speakers for measurements.
Every language consultant from each group repeated 1@ tduthpet words 3 times each

and this resulted in 30 tokens for every vowel from every spe@kerefore, 10 vowels

from 10 language consultants with three repetitimnsach vowel presented a total of

300 tokens for Achlanguage consultantbut only276 for KpA language consultants

This wasbecause from ten KpA language consultants, eight had said theceébrd

Opaint 6, whi ¢ h [FviysAchpangoatier aoesdltantss cattwith [a]

similar to Malay Only two pronounced it aset with [3, which were by KpA7 and

KpAS, respectively. Therefore, only 6 tokeng] df were extracted from this set of data

and the other 24 tokens were removed. The list and measurements for the
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monophthongs in Hertz and Bark from WE are provided in Appendix J &r A

language consultangd Appendix K for KpAanguage consultants

4.2.1 Ach Monophthongsfrom WE

The averageluration,formant frequencies arelandard deviations (SD) in parentheses

for the F1 and F2of each vowel produced by Adanguage consultantre slown in

Table 4.1 Euclidean distances (in Bark), or ED, from ttenterare also presented in

thefar right columns.

Table4.1: F1 and F2 Averag¥alues, andSD for Ach Monophthongs

Target | Duration Ave.F1 | Ave. F2 Ave. F1 | Ave. F2 ED
Vowel | \word | (seq | @dSD | andSD | gonyt | Bark) | (Bark)
(Hz) (Hz)

| " 0.155 429 2653 | 411 | 1487 | L.
(0.05) | (27.73) | (130.08)| (0.25) | (0.29) :

, 0.142 504 2518 | 477 | 1455 | o
e PEL | (0.04) | (49.31) | (112.30)| (0.43) | (0.27) | *

; o 0.158 629 2386 | 582 | 1422 | , o
(0.04) | (52.82) | (141.79)| (0.43) | (0.36) :

_ e | 0477 470 1624 | 448 | 1L73 | oo
E P 0.04) | (50.31) | (154.32)| (0.44) | (0.63) |

: " 0.178 651 1745 | 600 | 1221 | , .
g (0.18) | (50.46) | (136.67)| (0.40) | (0.52) :

R at 0.165 877 1831 | 7.69 | 1253 | , ..
(0.06) | (51.40) | (65.49) | (0.36) | (0.23) :

] iy 0.188 463 1367 | 441 | 1058 | , .
(0.16) | (37.95) | (114.82)| (0.34) | (0.56) :

) ot 0.158 531 1013 | 5.01 860 | 4.,
(0.05) | (38.90) | (85.61) | (0.33) | (0.55) :

. cop | 0150 669 1412 | 614 | 1079 | | o
(0.04) | (43.49) | (113.26)| (0.35) | (0.53) :

- o 0.156 547 1825 | 514 | 1251 |
: 0.03) | (27.20) | (122.35)| (0.23) | (0.45) :

Ave. %%612) 212

n. b. *central vowel
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Table 4.1showsthe average duratidior Ach monophthongs from WEvhichis 0.162
The placement of vowels in tvowel spacdor Ach language consultantan be seen

in Figure4.1

® Ach Monophthongs (WE)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
L L L L L L L L L 2
- 3
. o 4
PP LET
o Y @0 5 g
° i ©
oU  J : ) Is 6 2
—
L
- 7
a
o - 8
- 9
- 10
11

Figure4.1: Plot of formant average values for Ach monophthongs from WE

The positions ofi], [e] and[3 in Figure 4.1 are similar tothe descriptions of these

vowels in previous studies (e.g. Asyik987 Durie, 1985 Sulaiman et al, 1977),

except that these three vowels are placed very close togethefepéthd [3 located

considerably higher than described by, for example, A§/887) and Durie (1985).
This could be due to the effect of target words used to elicit data and the variability in

data.
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4.2.1.1 Ach Front Vowels from WE

The scatter plot fofi], [e] and[3 for Ach language consultants Figure4.2 shows that

there is variability in the way that these vowels were produceddsg speakers

®Ach[i] ®WAch[e] AAc h
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

o -

- 5
% 76
A

F1 (Bark)

- 10

11

Figure4.2: Scatter plot of Aclii], [€] and[3 from WE

Looking at the standard deviations (Seble 4.}, it is contended that this variability is

not prominent but does cause overlapstween[i] and[e], and betweerje] and[3,

suggesting that in some circumstances they were produced very similarly to each other.
On the whole, the language consultants tdnidemaintain distinction between these

three vowels as shown kigure4.3 andFigure 4.4, which represent the vowel charts

for two of them. To further study the differences betwggmnd[e] and betweelje]

and[3, t-tests were conducted. Betwel@nand|[e], significant differences were found

in the F1 and F2 average valugsl: t1(58)=7.26, p<.0001; F2: t(58)=4.31, p<.0001),
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indicating that these vowels were produced differef@tween[e] and[3, significant

differences were also found the F1 and F2averagevalues (F1: t(58)=9.51, p<.0001;

F2: t(58)=3.99, p<.0001).

®Ach6[i] WAch6[e] AAcC h 6
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

>
[ep)
F1 (Bark)

- 10

11

Figure4.3: Scatter plot oAch6[i], [ €] and[3 from WE
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@®Ach7[i] WAch7[e] AAc h 7
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

>D>

[ep)
F1 (Bark)

- 10

11

Figure4.4: Scatter plot oAch7[i], [ €] and[3 from WE

4.2.1.2 Ach Central Vowelsfrom WE

The distribution ofE], [;], [i] and[a] by Ach language consultantsshown inFigure

4.5 where it can be seen thEit] is more dispersed in the vowel space, indicating a

higher degree of variability among teelanguage consultants, with six of the tokens

produced further front by two of them. As can be sedfignre4.5, the tokens o[i]

are more central, and this findingssnilar to Durie (1985) and Asyik (1987) whiond

that/' / is located more central in the vowel chart.
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@®AcC h Ach AAch @®Ach[a]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

‘ — 2

- 3

000

o® - 4
E Y1 o o
§é % %
6 &
A 7

-7

o ¥

- 9

- 10

11

Figure4.5: Scatter plot of AcHE], [;], [' ] and[a] from WE

Based orfigure4.5, there appears to be considerable ovetteweer[E] and[;], and

between(;] and[i ]. T-tests ketween[;] and[E] showedno significant differencei

the F1 and F2averagevalues (F1: t(58)=.35, p<.0001;F2: t(58)%5.59, p<.0001),

indicating a lack of overlap between the latter two vowetst-test cald be conducted

betweer; ] and[i] as the tokens for ] wasn<30. Thustheir separatéistributionas

presented by eadhnguageconsultanis represented by Achlih Figure4.6thatshows

these vowels were produced differently.
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F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

O@Ach10 WAch10AAch1O0®AchlO[a]

2

(ep]
F1 (Bark)

10

11

Figure4.6: Scatter plot oAch10[E], [;], [i] and[a] from WE

4.2.1.3 Ach Back Vowelsfrom WE

Figure4.7 shows the distribution dfi], [o] and[l§ by Ach language consultants the

vowel space where compared to Asyik (1987:17) and Durie (198&&B)[u] and[l§

are consistentlynore fronted compared {o] (based on the dispersion of each of these

vowels). The more fronted positions of the latter two vowels can also bénsegure

4.7. However, the differenceBom Asyik (1987) and Durie (1985nay be due to

differing speaking contexts (e.g. informal contexts) and speakers from different areas.

Further, the vowel charts presented their studiesare largely based on aualy

impressions(see 2.3 and 2.3.1.). Durie (1985, p.15) further points out for his

monopht hong <chart t hat , At h

i ndi cation of vowel

e

qgualityo.

spacing

| t haves

had an effect on the F1 and Bferagevalues given the lack of comparalaeoustic
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dat a as DurlB)doonmant plat 8 BaSed onponly one speaker from another

area, Pidiegee2.3 Figure2.2).

AAch[u] ®Ach[o] OAc h
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

M |
EHta 6

F1 (Bark)

- 10

11

Figure4.7: Scatter plot of Actu], [o] and[ld from WE

4.2.2 KpA Monophthongs from WE
The averageéuration,formant frequencies and Sih parenthesgdor the F1 and F2of
each vowel produced by KpA language consultants are showiakte 4.2 ED (in

Bark) from thecenteris also presented in far right columns.
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Table4.2: F1 and FAverage ValuegsandSD for KpA Monophthongs

. Ave.F1 | Ave.F2
Vowel 'I\'/s(r)gggt Dl(JSrggon and SD | and SD A(\\ézrlf)l A(\\l_;grlf)z ED
(Hz) (Hz)
. . 0.142 424 2775 | 407 | 1514 | ..
| cit 0.03) | (21.30) | (126.67)| (0.19) | (0.26) :
, 1.64 486 2666 | 462 | 1490 | . o
€ pet (0.03) | (28.05) | (129.06)| (0.25) | (0.30) '
; o | 041l 580 2214 | 542 | 1375 | o,
(0.04) | (41.24) | (174.40)| (0.34) | (0.45) :
_ o | 0179 476 1920 | 452 | 1285 | .o
E | P 0.04) | (39.20) | (131.96)| (0.34) | (0.45) :
: o | 0.192 583 2532 | 544 | 1459 | , o
g (0.06) | (36.82) | (136.54)| (0.31) | (0.34) :
R ot | 0176 928 1995 | 804 | 1309 | ,
0.03) | (83.63) | (57.67) | (0.55) | (0.19) :
0.161 455 1499 | 435 | 11.19
u cut |\ 0.03) | (3279 | (162.44)| (029) | (071) | 118
s | 0.173 499 1124 | 473 9027 | Lo
0 P 0.04) | (27.77) | (80.62) | (0.24) | (0.47) :
s | cop | 0172 648 1380 | 598 | 1064 | , .o
0.04) | (37.75) | (84.80) | (0.30) | (0.42) :
| opee | 0174 525 1489 | 495 | 1115 | .
’ 0.06) | (21.34) | (13800) | (0.18) | (0.61) :
Ave. ?d _1062‘; 232

To better view the placement of vowels in the vosmace, lte dot of formantaverage

n.b. *most of/' / in gotis realized closer tfg (27 tokens)
**central vowel
x| [ in tetis realized closer tfd.

values ofAcehnese vowels b¥pA language consultangse presented iRigure4.8,

121




B KpA Monophthongs (WE)

F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

.
723
[
o
(e} (6)]
F1 (Bark)

- 10

11

Figure4.8: Plot of formant average valués KpA monophthongérom WE
n.b./'/in gétis realized closer tf, and/;/ in tetis realized closer tfJ.

Figure 4.8 showsAcehnese vowels by KpA language consultageserally hasewer
monophthongswith only nine realizationscompared tothose by Ach language

consultants WE further imply that KpA language consultantsave lost the realization

of /'/ in their monophthongs, where the extraction of the vollvelfrom g6t was
produced a$3. The central vowel;/ from tetis also seen to be produced more hack

closer to[J.

4.2.2.1 KpA Front Vowelsfrom WE

Similar to Achlanguage consultantBigure4.9 showsthe scatter plot fofi], [ €] and[3]

by KpA language consultantnd it also illustratesariability in the way that these

vowels were produceds mentioned earlier id.2, only 6 tokens were extractéar [

and 24 tokens were removed due to different pronunciation.
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B KpA [i] KpAle] AKp A
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

ads )
b 6

F1 (Bark)

- 10

11

Figure4.9: Scatter plot of KpAi], [ €] and[3 from WE

Based on the standard deviations ($able 4.2, this variability is asséed not to be

high but overlapbetween[i] and[€] is clearly seenn Figure 4.9, which implies that

they were produced similarly in some instandeigjure 4.10 and Figure 4.11 show

scatter plotof the vowel producetyy two languageconsultantsKpA7 and KpA8 T-

testsbetweer]i] and[e] showed that there was a significant differeimcthe F1 average

values (1(58)=9.62, p<.0004 but no significant difference was found in thed&2rage

values {(58)=3.3, p=0.001L This indicate that these two vowels were differentiatey

F1 inproduction;where[€] is lower thari] asseen inFigure4.10and Figure4.11 No

t-test caild be conducteddiween[e] and[3] as the tokens fod wasn<30. Thustheir

separate distributioas presented iRigure4.9 shows that these vowels weproduced

differently.
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BWKpA7 [i]

KpA7[e] AKp A7

F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
i
JAVARRIVAY

[ep)
F1 (Bark)

- 10

11

Figure4.10: Scatter plot oKpA7 [i], [ €] and[g from WE

B KpAS [i] KpA8[e] AKp A8
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o)
F1 (Bark)

- 10

11

Figure4.11: Scatter plot oKpAS8 [i], [ €] and[3 from WE
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4.2.2.2 KpA Central Vowelsfrom WE

Figure4.12shows the distribution dE], [;], [i] and[a] by KpA language consultants
Here, it is seen that the productiongift is dstant from /'] in the vowel space, with
most of thdanguageconsultants produrg it closer to[3 (27 tokensyand ondanguage

consultantas[l§ (three tokens). The F2 from the productiongét also reflected the

higher degree of variabilitas it had the highest standard deviati¢gsee Table 4.2.

Furthermore, the production of what should /befrom tet is seen to be produced

further back in the vowel space rather than cehtraly theselanguage consultants

suggestingt wasproduced closer tf.

OKp A [FKpA AKpA @eKpAJg]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

o
F1 (Bark)

- 10

11

Figure4.12: Scatter plot of KpAE], [;], [i] and[a] from WE
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4.2.2.3 KpA Back Vowelsfrom WE

Figure4.13 shows the distribution di], [0] and[ld by KpA language consultanis

the vowel space and thedlistribution is similar to these vowels byAch language

consultantsin Figure 4.7, where[u] and [l are further fronted in the vowel space

compared tgo].

AKpA[u] ©®KpAfo] OKp A
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

248 )

6

o
(o]
F1 (Bark)

- 10

11

Figure4.13: Scatter plot of KpAul], [o] and[l from WE

4.2.3 Ach vs.KpA Monophthongsfrom WE

The comparison of eackowel between Ach and KpAanguage consultanis further
discussed in the following subsections. The F1 anddi#sin Hertz and Bark for each
vowel are provided in Appendix J for Ach monophthongs measurements from WE and

Appendix K for KpA monophthongs measurements from WE.
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4.2.3.1 The production of /i/ in cit

For/i/ in cit, the average value of F1 for A¢H is 429 Hz(see Appendix J.1) and for
KpA [i] is 424 Hz (see Appendix K.1);tést between thermshowed no significant
difference (1(58)=0.66, p=0.256). The average value of F2 for[iA¢h 2653 Hz, while
KpA [i] is at 2775 Hz, and again destbetween thenalso showd that there was no

significant difference (t(58)=3.67, p=0.000). The distribution ohA] and KpA[i] are

shown inFigure4.14thatobviously shows an overlap between the vowels produced by
these language consultants from two locations, meaning that they are produced

similarly.

®Ach [i] OKpA[i]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

e 4

o
F1 (Bark)

- 10

11

Figure4.14: Distribution ofAch [i] and KpA[i] from cit
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4.2.3.2 The production of /e/in pét

For /el in pé&, the average value of F1 for Acle] is 504 Hz (see Appendix J.2) and

KpA [e] is 486 Hz (see Appendix K.2). No significant difference was fannthe F1

averagevalues (t(58)=1.67, p=0.050). The average value of F2 for[&kls 2518 Hz

and KpA [e] is 2666 Hz, and #&test between them showedsmnificant difference

(t(58)=4.74, p<.0001)Figure4.15shows their scatter pldhat suggests KpAe] to be

produced a little more fronted compared to Aeh However, there does not appear to

be much difference in the way this would be in its production in both locations,

therefore theywere producedimilarly.

®Ach [e] OKpA [€e]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

) :

F1 (Bark)

- 10

11

Figure4.15: Distribution of Ach[e] and KpA[e] from pét
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4.2.3.3 The production of /= in cet

As mentioned earlier in 4.2, only 6 tokens of KiA were selected for this set of data

from cét, whilst the other 24 tokens tat with [a] were removed from dat&lo t-test

could be conducted between AR and KpA[3 asthe sample tokens from KpA

language consultantsr this vowel was n<30 (see3.5). The average value of F1 for

Ach [3 is 629Hz (see Appendix).3) and KpA[3 is 619Hz (see Appendix K.3)The

average value of F2 for Acfg is 2386 Hz and KpA[3 is 2336 Hz. The values

indicatal that Ach[3 was slightly more front and higher compared to K@\ Thus,

based o the scatter ploin Figure 4.16 tokens ofAch [ and KpA [3 overlap

considerately and this suggests that they were produced sinblaiyoth groups of

language consultants

®@Ach OKpA
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

% 3

F1 (Bark)

- 10

11

Figure4.16: Distribution of Ach[3 and KpA[3 from cét
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4.2.3.4 The production of / Eiil peut

For /E/ in peut the average value of F1 for Adk] is 470 Hz (see Appendix J.4),
while KpA [E] is 476 Hz (see Appendix K.4). No significance difference was fannd
the F1 averagevalues (t(58)=0.47, p=0.320). The average value of F2 for[Edhis
1624 Hz, while KpA[E] is 1924 Hz. This suggests that K] was produced more
fronted than AchE] and a ttest showed a significant differenae the F2average
values (t(58)=8.1, p<.0001Figure4.17 shows the scatter plot of A¢k] and KpA[E]

and it demonstrates that Kg&] is more fronted than Ackc].

®Ach OKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
L L L L L L L L L 2
- 3
o - 4
(
& s
=<
]
6 2
—
LL
- 7
- 8
- 9
- 10
11

Figure4.17: Distribution of Ach[E] and KpA[E] from peut
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4.2.3.5 The production of /; in tet
For/;/ in tet no significant differencavas foundin the F1 average values for Ach]

(547 Hz) (see Appendixl.5) and KpA[;] (525 Hz) (see AppendixX.5): (1(58)=3.47,

p=0.001).However,a significant differencevas foundn the F2 averagevaluesof Ach

[;]1 (1825Hz) and KpA[;] (1489H2): 1(58)=9.97, g.0001. This suggests that KdA|
was producedurtherback than AcH;] and this can be seenkigure4.18 Auditorily,

this vowel intet was produced afJ by KpA language consultants and lip rounding

was noticed during the recording sessiwiith this group of speakers

®Ach OKpA
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

Rt ;

[ep)
F1 (Bark)

- 10

11

Figure4.18: Distribution of Ach[;] and KpA[;] from tet
n.b./;/in tetis realized closer tf3 by KpA language consultants
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4.2.3.6 The production of I in got

As discussed earlier, the vowdl/ from got, did not appear in KpAanguage

consul tantso s peeclAs o resaltna comparisencosi@ hot be f
conductedon its qualities betweents production fromAch and KpA language

consultantsAcross peakers, dair amount of vowel variability was also found. Ach

languageconsultants produced it a[é] (27 tokens), and oné&nguageconsultant
produced it further front, closer {& (three tokens). Eight KpAanguageconsultants
produced the vowel further front, closer[# (24 tokens) and twtanguageconsultants
produced it further back, closer f&] (six tokens).Therefore to study the F1 and F2
average values oAch [i], those which were produced wif (3 tokens) were
removed, resulting in the average values[if(]>r(27 tokens) with F1 at 65z and F2 at

1745Hz. The distributiorof Ach [i] and KpA[i] are shown irFigure4.19 The plot

visibly demonstrates that the wogbt was produced differently by bothroups of

languageconsultants, where Achkanguageconsultantspredominantly produced the

vowel in got as[i ], thus KpA language consultangroduced the vowel igét as[(]

and[l.
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Figure4.19: Distributions of Acl"[i] and KpA[i] from g6t
n.b./'/in gotis realized a3 and[ld by KpA language consultants
4.2.3.7 The production of /a/in pat
For/al in pat no significant difference was found the F1 average valugof Ach [a]

(877 Hz) (see Appendix.7) and KpA[a] (928 Hz) (see AppendiX.7): (t(58)=2.82,

p=0.003). However, a significant difference was founthe F2 average valuefor Ach

[a] (1831Hz) and KpA[a] (1995Hz): t(58)=10.28, g.000]), which suggestthat KpA

[a] was produced more froed compared to Aclja] and this is displayed in the scatter

plotin Figure4.20
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Figure4.20: Distribution of Ach[a] and KpA[a] from pat

4.2.3.8 The production of /u/ in cut

For/u/in cut, The average value of F1 for A¢h] is 463Hz (see Appendi¥d.8), while
KpA [u] is 455Hz (see AppendiX.8). A t-test showed no significant differenrethe
F1 averagevalues(t(58)=0.8, p=0.214). The average value of F2 for Adhis 1367
Hz, while KpA [u] is 1499Hz. Despite the tokensf KpA [u] seening to be more

fronted than Ach[u] as shown inFigure 4.21, a t-test between thenmshowed no

significant difference (t(58)=3.62, p=0.000). This suggests thdatlypiageconsultants

in both locations produced the same vowel and thikustrated by the scatter plof

Ach [u] and KpA [u] in Figure4.21, which shows overlapping distributian
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Figure4.21: Distribution of Ach[u] and KpA[u] from cut

4.2.3.9 The production of /o/ in pot
For /o/ in pbt, the averagevalue of F1 for Ach[o] is 531Hz (see Appendix.9) and

KpA [o] is 499Hz (see AppendiX.9). A t-testbetween thenndicatad that there was

no significant differencén the F1 averagevalues (1(58)=3.66, p=0.000). However,-a t

test showed that there wasignificant differencen the F2 averagevalues(t(58)=5.14,

p<.0001)betweenAch [0] F2 average valuat 1013Hz and KpA[o] F2 average value
at1124Hz. Figure4.22further illustrates that KpAo] was produced more fronted than

Ach[o].
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Figure4.22: Distribution of Ach[o] and KpA[o] from p6t

4.2.3.10 The production of / l&n/cop
For/Is in cop, the average value of F1 for A¢H is 669 Hz (see Appendix J.10) while
KpA [ ?ig 648 Hz (see Appendix K.10). The average value of F2 for[Aély 1412

Hz while KpA [ ?i§ 1380. Ftests between[ ? produced bythese two groups of

language consultantdso revealed that there were no significant differemcake F1
and F2 average valug¢Bl: t(58)=1.96, p=0.027; F2: 1(58)=1.23, p=0.22A3pure4.23
shows the overlapping tendencies between the vowels thaiesditikeir similar

production.

136



®Ach OKpA
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

F1 (Bark)

ﬁ% 6

- 10

11

Figure4.23: Distribution of Ach[ ?ahd KpA[ *frpm cop

4.3  Monophthongs from INT
For the measurement of ten vowels from both Ach and KpA language consultants from
INT, a total of 5649 tokens were select&dble 4.3presentghe total number of tokens

selected for each vowel frothese two groups dénguage consultants
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Table4.3: Ach Monophthongs from INT

Ach Monophthongs Number of selected tokens

i 468
e 410
= 121
E 261
; 8*
‘ 96
a 1164
u 132
0 210
s 332

Total 32@

n.b.Only 8 tokens were selected ff, thereforeno ttest could beonductedasn<30.

Table4.4: KpA Monophthongs from INT

KpA Monophthongs Number of selected tokens

[ 29%
e 181
= 361
E 184
, >
a 827
z 90
u 71
0 206
Is 210

Total 2433

n.b. Only 7 tokens were selected fof therefore no-test could beonductedasn<30.
No samples at all were found f8¢; thereforeit wasexcluded from the table.

From Table 4.4 an additional sound by KpA language consultamtsich is[z |was

found and this was not found in WHhis occurrencelemonstratethe importance of
extracting vowels from both citation words and connected speech. The citation words

provides basic information on the Acehnese vowels that are changing and or redintain
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by KpA language consultantsvhile the connected speech data further provides
information o other possible vowels produced Hyeselanguage consultant§he
production of the monophthongs from this set of datdurther discussed in the

following subsections.

4.3.1 Ach Monophthongsfrom INT
Theduration,average formant frequencies and @Dparenthesgdor the F1 and F2of

each vowel produced by Adanguage consultangse shown inrable 4.5ED (in Bark)

from the centeris also presented ithe right columns.Thus from Ach [E], there

appeared to be two outliers fouidm 263 measuremenfsom its general pattern
where the first formants were numerically distant from the rest of the samples in which

it occurred Thereforethey were removed from datesulting in 261 tokens remang.
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Table4.5: F1 and FAverage ValuesandSD for Ach Monophthongs

Vowel Duration | Ave. F1 and| Ave. F2 and| Ave. F1 and| Ave. F2 and ED
(seQ SD (Hz) SD (Hz) SD (Bark) SD (Bark)
i 0.094 489 2663 4.63 14.88 315
(0.05) (42.83) (167.68) (0.38) (0.38) '
o 0.102 555 2516 5.20 14.55 274
(0.05) (26.40) (172.04) (0.22) (0.42) '
0 0.104 658 2335 6.06 14.09 239
(0.05) (51.51) (125.97) (0.412) (0.33) '
E__ 0.094 550 1820 5.16 12.49 0.70
(0.05) (41.02) (153.57) (0.35) (0.56) '
i 0.128 710 1806 6.46 12.44 1.8
(0.06) (48.78) (158.96) (0.38) (0.71) '
a 0.104 880 1854 7.71 12.61 2 49
(0.05) (87.81) (123.20) (0.59) (0.45) '
y 0.097 486 1181 4.61 9.60 233
(0.05) (40.30) (134.09) (0.35) (0.74) '
o 0.106 550 1186 5.17 9.63 219
(0.05) (26.76) (109.32) (0.23) (0.61) '
s 0.109 659 1289 6.07 10.18 178
(0.06) (48.57) (139.49) (0.38) (0.72) '
- 0.082 623 1874 5.77 12.68 0.97
' (0.06) (18.52) (154.18) (0.15) (0.54) '
0.102
Ave. (0.01) 2.12

n. b. *central vowel

To illustrate the placement of vowels in the vowel space from INg got for formant

averagevalues ofAcehnese vowels by Ach language consultanespresented iRigure

4.24
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Figure4.24: Plot of formant average values for Ach monophthongs from INT

Compared td-igure 4.1in 4.2.1, there isa clearer distinction of theenterand back

vowels, wherdE] is seen to be positioned more in tenterof the vowel space, and

[u] and[l] is seen to beroducedmore backn the vowel spaceA discussion on thse

distinctiors between the monophthongs is discussed irid@ving chapter

4.3.1.1 Ach Front Vowels from INT

The scatter plot foji], [ €] and[3 by Ach language consultanitsFigure4.25shows the

position of these vowels as producedibgse speakers
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Figure4.25: Scatter plot of Achi], [ €] and[3 from INT

Although there are overlagmtween[i] and[€], and betweerie] and[3, as shown in

Figure 4.25 the distinctions between these three vowels were sustained. This was

confirmed by {tests where significant differences were foumdthe F1 and F2average
valuesbetween[i] and[e] (F1: t(876)=27, p<.00Q1F2: t(876)=12.76, p<.000Qland

betweerfe] and[3 (F1: t(529)=29.72, p<.00Q0F2: {(529)=10.76, p<.0001

4.3.1.2 Ach Central Vowelsfrom INT

The distribution ofE], [;], [‘] and[a] by Ach language consultantsshown inFigure

4.26 and it can be seen that these vowedse produced more centrally in the vowel

spacecompared to their distributioim WE, especiallyfE] (seeFigure4.1 and Figure

4.5).
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A substantial overlap betweégn and[i] is also seen ifrigure4.26 No t-test could be

conducted between these two vowels as the samp]e]farasn<30. However, there is

a distinction made betweenthese two voweldy all languageconsultang. This is

represented iffigure4.27that displays the scatter plot [&], [;], [i] and[a] for Ach7

thatshows a distinction between the productiof; Q)I’and[i 1.

BAC h Ach AAch @®@Ach][a]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

()]
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Figure4.26: Scatter plot of AchE], [:], [i] and[a] from INT
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Figure4.27: Scatter plot of AcR[E], [;], [i] and[a] from INT

4.3.1.3 Ach Back Vowelsfrom INT

Figure4.28shows the distribution dti], [o] and[ld by Ach language consultaritsthe

vowel space. Compared to WE whéog and[ld are more fronted (sdeigure4.1 and

Figure4.7), thus, INT shows that these two vowels were produced more back, in line

with its other back vowelb]. The back vowels from INT are also seen to be produced

more dispersed in the vowel space compared to their productions from WEJsee

4.7).

Overlaps aralso seen betwedn] and[o], andbetween[o] and[ld in Figure4.28 T-

tests were conducted tarther study their productienBetweenu] and[o], therewere

significant differences found inthe F1 averagevalues {(340)=17.73, p<.000landin

the F2 average value§(340)=0.39, p<.000) This indicats that they were produced
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differently. Between[o] and[ld, significant differences weralsofoundin the F1 and

F2 average valuegF1l: t(540)=29.77, p<.00Q01F2: t(540)=9.07, p<.000}1 and this

means that both of these vowels wereducedifferently.

AAch[u] ®Ach[o] OAc h
F2 (Bark)

>
F1 (Bark)

- 10

11

Figure4.28: Scatter plot of Aclju], [0] and[lg from INT

4.3.2 KpA Monophthongsfrom INT
Theduration,average formant frequencies and @Dparenthesgdor the F1 and F2of
each vowel produced by KpA language consultants are showiakte 4.6 ED (in

Bark) from thecenteris also presented itheright columns.
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Table4.6: F1 and FAverage ValuegsandSD for KpA Monophthongs

Vowel Duration | Ave. F1 and| Ave. F2 and| Ave. F1 Ave. F2 ED
(seQ SD (Hz) SD (Hz) (Bark) (Bark)

i 0.098 490 2707 4.65 14.99 3.26
(0.05) (33.%5) (160.07) (0.29) (0.35) '

o 0.115 547 2685 5.14 14.94 314
(0.05) (23.97) (166.20) (0.20) (0.39 '

0 0.118 650 2493 5.99 14.49 276
(0.06) (49.68) (173.08 (0.39 (0.43 '

E:- 0.120 559 1908 5.24 12.80 0.99
(0.07) (29.33 (167.37) (0.2%) (058 '

a 0.097 860 1875 7.57 12.69 239
(0.04) (92.69 (189.20 (0.64) (0.67) '

5 0.112 770 1436 6.92 10.90 181
(0.04) (54.20 (61.00 (0.40) (0.29 '

y 0.099 503 1290 4.76 1019 173
(0.05) (22.89 (109.19 (0.20) (057 '

o 0.115 548 1209 5.15 9.75 207
(0.06) (26.56 (117.65 (0.23) (0.66) '

s 0.105 648 1278 5.98 10.12 1.80
(0.05) (47.73) (120.96) (0.38) (0.63) '

% 0.111 567 1471 5.31 11.07 0.74
’ (0.07) (27.60) (122.40) (0.23) (0.56) '

Ave 0.109 2.22

' (0.01) (0.74)

n.b. *all words withcentral vowel; / wasproduced more back, closer @,

INT further support the findings from Wi&here/' / was also absent ithe speech of

KpA language consultan{see4.2.2.2and 4.2.3.9. From this set of data, Acehnese

words with/'/ were replaced by and[l§, depending on its position in the word
environment. In addition, the production of Acehnese words faitlvas found to be

produced in[a] (827 tokens) andiz] (90 tokens)by theselanguage consultantslso

depending on its position in the word environméntrther analyses of these vowels are

presentedn 4.3.3.7
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The plot of formant average values 8tehnese vowels by KpA language consultants
are presented iRigure4.29 which displays the placement of vowels in the vowel space

from INT.

A KpA Monophthongs (INT)
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11

Figure4.29: Plot offormant average values for KpA monophthongs from INT
n.b.The soundz] is present and was not detected in V&l&d he sound;/ was

produced closer tdJ.

Figure 4.29further showsthe absencef ' in KpA monophthongsThisis consistent
with thefindings fromWE wherethe central vowel; / is also seen to be produced more

back by these speakers. The additional sdanhi$ present and this was not detected in

WE.
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4.3.2.1 KpA Front Vowels from INT

Figure 4.30 shows the scatter plot fdi], [€] and [3 produced by KpAlanguage

consultants

A KpATi] KpAle] O KpA
F2 (Bark)
171‘61‘51‘41‘31‘21‘11‘0?‘872
- 3
- 4
5 - 5

it
(o))
F1 (Bark)

- 10

11

Figure4.30: Scatter plot of KpAi], [e] and[3 from INT

Even though some tokens are seen to overldgigare 4.30, which implies that they

were produced similarly in some instances, tiiisss betweeni] and[e] showed that

a significant difference was found in the &deragevalues {(475)=19.86, p<.000}), but

no significant difference was found in the B2eragevalues(t(475)=1.43, p=0.077

This indicate that[e] was produced lower tha in the vowel space aseen inFigure

4.30 Between[e] and[3], t-tess showed that significant differences were foumthe

F1 and F2average valuegF1l: t(540)=26.36, p£001 F2: t1(540)=12.44, p<.0001

indicating that these vowels were produced differently.
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4.3.2.2 KpA Central Vowelsfrom INT

Figure4.31shows the distribution dE], [9], [a] and[z] by KpA language consultants
in the vowel space. A8 / is distinct in the vowel space, therefore, only these four

vowels appeared to be produced centrally by Hao#Aguage consultantgith [ aahd[Zz]

to be produced more back compared to the other central vowels.
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Figure4.31: Scatter plot of KpAE] , [ anf[z] frdmdNT

4.3.2.3 KpA Back Vowelsfrom INT

Figure 4.32 shows the distribution du], [o] and[ld by KpA language consultanta

the vowel space. The positioning of these three vowels in INT is seen to be more back

compared to WE whete] and[ld are more fronted in the vowel space comparga]to

(seeFigure 4.8 and Figure 4.13. Overlaps are also seen betwdeh and [o], and
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betweeno] and[ld. However, ttests conducted betwegm and[o] showed that there
were significant differences in th€l and F2average value@-1: 1(275)=1286, p<.0001

F2: 1(275)=4.95, p<.00Q1suggesting that these two sounds were produced differently.
A distinction is also found between the productiofopfand[lg as ttests between the

showed significant differences in tHe€l and F2average valuegFl: t(414)=26.45,

p<.0001; F2: t(414)=86, p<.0001), indicating two different vowels.
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Figure4.32: Scatter plot of KpAul, [0] and[ld from INT

4.3.3 Ach vs.KpA Monophthongs from INT

A detailed discussion on the comparison of each vowel betwtedn and KpA
monophthongsand the outcomes from WE and INT are further discussed in the
following 4.3.3.1until 4.3.3.10 The list and complete number of words selected for the
monophthongs and their measurements in Hertz and Bark are provided in Aplpendix
for Achlanguage consultangd Appedix M for KpA language consultants
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4.3.3.1 The production of /i

From INT, Ach[i] is extracted from @8 tokens (see Appendik.1) while KpA[i] is

from 2% tokens (see AppendiM.1) in the words iTable 4.7

Table4.7: Words to Elicit/i/

No | Words Gloss Ach KpA
1 Ajis name (male) "H

2 Balkih name (female) "H
3 bit/keubt seriously "H

4 (ureueng) clk/shik | parents, elders "H "H
5 cip finish (sewing) "H
6 cit/sit too, also "H "H
7 hikmah wisdom "H "H
8 jih she/helit "H "H
9 keuchk chief of the village "H "H
10 | kredt credit "H

11 | mesid mosque "H "H
12 | pih too, also "H "H
13 | sedh sad "H

14 | semjpt cramped "H

15 |sp seam (sewing) H
16 | suntk injection "H

17 | syahd martyrdom "H

18 ubit small, little "H

Total number ofwords 15 10
Total number of tokens 468 29%

n.b."H means thgroup of speakers produced the word

The average value of F1 for AdH is 489 Hz and for KpA[i] is 490Hz, a t-test

between thenalso showed no significamifference F1: t(762)#9.61, p=0.27L The

average value of F2 for Adfj is 268 Hz, while KpA[i] is 2707Hz, and the result &

t-testbetween thenalso showed no significant difference (2J63.63, p=0.000). The
distribution of Ach[i] and KpA[i] are shown inFigure4.33that obviously displays an

overlap between the productions of these two voweésefore it can be said thahey

were produced similarly
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Figure4.33: Distribution of Ach[i] andKpA [i] from INT

The productiornof [i] by Ach and KpAlanguage consultanfsom WE and INT were

alsoexaminedo study their productions in the different speaking conté&ds Achi]

from both speaking contextstast showeda significant differencan the Flaverage

values(t(496)=7.56, p<.0001 but no significant differencan the F2 averagevalues

(t(496)=0.3, p=0.38R However,Figure4.34showsthat the tokens oAch [i] from WE

and INT areoverlapping. Therefore, this suggests thah [i] wereproduced similarly

in both speaking contexts
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Figure4.34: Distributions of AcHi] from WE and INT

Figure4.35shows that KpAi] from WE and INTalsooverlap each othefThus t-test

conducted betweethe twospeakingcontextsshowed a significant differenée the F1

average valuef(324)=10.64, p<.0001 but no significant differencie the F2 average

values (t(324)=2.24, p=0.013 This suggests that Kpfi] from WE was produced

higher than INT.
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Figure4.35: Distributions of KpA[i] from WE and INT

4.3.3.2 The production of /e/

A total of 410 tokens for Achle] (see Appendix L.2and 18 tokens of KpA[e] (see

Appendix M.2)were obtainedh the words inTable 4.8rom INT.

Table4.8: Words to Elicit/e/

No | Words Gloss Ach KpA
1 abéh demolished, finished "H "H
2 adéek/dek younger sibling "H "H
3 Antek name (female) "H

4 banglét get up "H

5 bintéh wall "H

6 blah déh on the other side "H "H
7 Cadgk name (of village) "H

8 cangek beautiful "H

9 cék aunty/uncle "H "H
10 |jéh that "H “"H
11 | jép drink "H
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Olrable4.s, continued?d

12 | keuckh over there H "H
13 | kutép collect "H
14 | lapéh layer "H "H
15 | lapék cover "H
16 | latéh train "H
17 | lukéh paint, draw "H
18 | meuéh must "H

19 | meucth accordingly, likethat, should | "H "H
20 | patth believe, trust "H "H
21 | péh grind "H
22 | pergh exactly "H

23 | peuch painful "H

24 | picé&t squished "H

25 | puth white "H "H
26 | puték papaya "H
27 | salét sick "H "H
28 | sk cut "H
29 | sép enough "H

30 | seupdt/ceupt stuck, pinch "H

31 |sidéh over there "H "H
32 | sunglét gouged "H

33 |tapéh brush (made from coconut she "H
34 | tindéh overlap "H

35 | titép left at one "H

36 | ratéb prayer "H

37 | rumoh sakt hospital "H

38 |udép life "H "H
Total number ofwords 30 21
Total number of tokens 410 181

n.b."H meanghe group of speakers produced the word

The average value of F1 for A¢t| is 555 Hz and KpAe] is 547 Hz. Furthermore, the

average value of F2 for Ade] is 2516 Hz and KpAe] is 2685 Hz. Ttests indicated

that there was no significant differenicethe F1 average valuef(589)=3.4, p=0.000)

but a significant difference the F2 average valuef(589)=11.12, p<.0001However,

looking at the scatter plot ¢&€] from both groups of languagmnsultants inFigure

4.36 the distributioroverlapandsuggest that they were produced similarly
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Figure4.36: Distribution of Ach[e] and KpA[e] from INT

Figure 4.37 presentdhe scatter plot of Acte] from WE and INT wherdokensfrom

WE are seen to beroduced higher than INTT-tess also showd a significant
difference in the F1 average valueqt(438)= 9.45, p<.0001 but no significant

differencein theF2 average valueg(438)=0.05, p=0.480
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Figure4.37: Distributions of Ache] from WE and INT

Subsequently, thdistributionof KpA [e] from WE and INTis displayed inFigure4.38

T-tess betweenthe two speakingcontextsindicated a significant differenda the F1

average valuef(209)=12.48, p<.0001 but no significant differencie the F2 average

values(t(209)=0.6, p=0.276 Figure4.38alsoillustrates that the production of Kp&]

from WE is higher than INT.
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BKpA[e] (WE) AKpAI[e] (INT)

F2 (Bark)

16 15 14 13 12 11 10 9

8 7

: 2

F1 (Bark)

- 10

11

Figure4.38: Distributions of KpA[e] from WE and INT

4.3.3.3 The production of /U

A number of 12 tokens of AcH{3 (see Appendit.3) and anotheB6l tokens of KpA

[3 (see Appendid.3) were measured the words inTable 4.9%rom INT.

Table4.9: Words to Elicit/Z

No | Words Gloss Ach KpA
1 Aceh name (of province) "H "H
2 Banda Aeéh name (of city) "H "H
3 Basa Aéh Acehnese language "H
4 bek no "H "H
5 cek check, cheque "H
6 cukeh poke "H

7 deumpgt stuck "H

8 dompet purse "H

9 est capital "H
10 | get good, fine "H
11 | hek tired "H "H

158



6Table 4. 9, continued?d

12 | jadéh be, agree, proceed "H

13 | Kampdng Aeh name (of village) "H
14 | karpét carpet, rug "H

15 | Lambaro Sép name (of village) "H

16 | Lampagh name (of village) "H

17 leubeh more, additional H H
18 | pespa motorcycle "H

19 | mact heavy traffic "H

20 | pakek wear "H

21 | péh hit, pound "H "H
22 | pagh fluent "H
23 | peugt make, produce "H
24 | saleh trusted "H
25 | seutt follow, find "H
26 | singlek walk slowly H

27 | téksi taxi "H
28 | tiket ticket "H
Total number ofwords 17 17
Total number of tokens 121 361

n.b."H means thgroup of speakers produced the word

From INT, the average value of F1 for Ach is 668 Hz and KpA[3 is 650Hz; anda

t-testbetween thenalso confirmed no significant differenae the F1 average values

(t(480)=1.65, p=0.050 The average value of F2 for A€H is 233% Hz and KpA[3 is

2493 Hz, anda t-testbetween thenshowed a significant differenge the F2 average

values(t(480)=9.17, p<.0001However, hescatters ploin Figure4.39showsthatAch

[3 andKpA [3 overlap indicating that they were producedarsimilarway.
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®eAch AKpA

F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

UANA/AVAANA\
INAANANANA

(o))
F1 (Bark)

- 10

11

Figure4.39: Distribution Ach[3 and KpA[3 from INT

Figure4.40demonstratethat tokens of Aclig from WE are seen to be scattered higher

in the vowel space compared to INT. Howevdedts between théwo speaking
contextsshowed no significant differencea the F1 and F2average valuegF1:
t(149)=2.77, p=0.003F2: 1(149)=1.94, p=0.027 therefore this sound was produced

similarly in both speaking contexts.
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®@Ach [0 ©OAch [ 0]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure4.40: Distributions of AcH3 from WE and INT

Figure4.41shows the distribution of KpA3 from WE and INT.A t-test could not be

conducted as KpA3 from WE had samplesf n<30 (see4.2). Thus Figure 4.41

clearly shows overlapping tokens between both speaking contehitsh indicate a

lack of contrast between thenfihis denotes that KpA3 from WE and INT were

produced similarly.
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BKpA [U]AKpA [ 0]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

/ANA/AVAAAN
INAANA'AANAY

(o))
F1 (Bark)

- 10

11

Figure4.41: Distributions of KpA[3g from WE and INT

4.3.3.4 The production of/ E /

From INT, anumber of 2@ tokens were used to anatythe soundE/ by Achlanguage

consultants(see AppendixL.4) and 184 tokens by KpAanguage consultant&see

AppendixM.4) from the words ifTable 4.10

Table4.10: Words to Elicit/E/

No | Words Gloss Ach KpA
1 euneuk/teuk later, so "H "H

2 geuh enclitic for third person "H "H

3 kalkeuh So, to let it be "H

4 keuh SO "H "H

5 peut four "H "H

6 seuk move/scoot (over) "H

7 teuk more, once again, so "H

Total number ofwords 7 4
Total number of tokens 261 184

n.b."H means thgroup of speakers produced the word
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The average value of F1 for Adk] is 550 Hz, while KpA [E] is 559 Hz. A t-test

between thenshowed no significandifferencein the F1 average valuef(443)=2.55,

p=0.00§. The average value of F2 for A¢B] is 180 Hz, while KpA[E] is 1908 Hz

andat-testbetween thenalso showed a significant differencethe F2 average values
(t(443)=5.71, p<.0001 However,Figure4.42 displays their distributiomnd how they

overlap.This suggests th&oth were producesimilarly.

®Ach AKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

AI/A‘IA\‘)/A‘A“A’QA A

(e}
F1 (Bark)

- 10

11

Figure4.42: Distribution of Ach[E] and KpA[E] from INT

As mentioned earlier iM.3.1.2 Ach [E] from INT was seen to be plotted more

centraly in the vowel space compared to WE. This is substantiateddsyst conducted
betweenthe two speakingcontextsthat showed significardifferences in thé-1 and F2
average valuegFl: t(289)=9.81, p<.0001F2: t(289)=6.63, p<.0001 Figure 4.43
further presents their distributiowhere the tokens from WE are seen more fronted
compared to INT.
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®Ach [ Q] ©Ach [ Q]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

<
(e}
F1 (Bark)

- 10

11

Figure4.43: Distributionof Ach[E] from WE and INT

As for KpA [E], t-testsbetweenINT and WE indicated a significant differenda the

F1 average valuet(212)=13.67, p<.00Q1 but no significant differencén the F2

average valuegt(212)=0.51, p=0.305 This implies that KpA[E] from WE was

produced higher than that from INT and this issthated from their distributiom

Figure4.44
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BKpA [ Q] AKpA [ Q]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

A/ AVAND/A A VAN - 5
JAVA'AACAN 2 S ACA
AN/ AN/ AVAVAY

(e}
F1 (Bark)

- 10

11

Figure4.44: Distributionof KpA /E/ from WE and INT

4.3.3.5 The production of /; /

Many wordsin the CVC environment where C e stopor fricativeswere not foundn

INT for / admpared to the other monophthongs. Only eight tok&éhsavére selected

from Achlanguage consultanf{see Appendik.5) and another seven tokesfd drém

KpA language consultanfsee Appendid.5) from the words iTable 4.11

Table4.11: Words to Elicit/ 2 /

No | Words Gloss Ach KpA
1 bes bus "H

2 chet/cet catch "H

3 teukeugt surprise "H H

4 tet burn H
Total number ofwords 3 2
Total number of tokens 8 7

n.b."H means th@roup of speakers produced the word
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The average valuef F1for Ach[;] is 623Hz and KpA[;] is 567Hz, andthe average

valueof F2 for Ach [;] is 1874Hz and KpA[;] is 1471Hz. As the samples from both

language consultants wen&30, thereforeno ttest could be conducted on this vowel

from INT. Figure 4.45 shows the distristion of [;] by Ach and KpA language

consultantsand it clearly illustrates that KpManguage consultantsad produced this

vowel more back, representifg} in which lip rounding bytheselanguage consultants

was noticedluring the interview recordings

®Ach AKpA
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
L L L L L L L L L 2
- 3

- 4
R m (> 2
9 =
LL

- 7

- 8

- 9

- 10

11

Figure4.45: Distribution of Ach[;] and KpA[;] from INT
n.b./;/ is realizedcloser to[(J KpA language consultants

For Ach[;] from WE and INT,Figure4.46 shows the distributionf [;] from WE are

higher than thafrom INT.
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®@Ach [ DpD ©Ach [ p]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

L8

(o)
F1 (Bark)

- 10

11

Figure4.46: Distributions of AcH;] from WE and INT

For /;/ by KpA language consultantboth WE and INT suggeshat it was realized as

[ and thisis represented iRigure4.47. The scatteplot for [} from WE, however, is

seen to béigher tharthosefrom INT.
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BKpA [ D] AKpA [ D]

F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

-m 5

(o)
F1 (Bark)

- 10

11

Figure4.47: Distributions of KpA[;] from WE and INT
n.b./;/is realized closer tpJ by KpA language consultantsom both contexts

4.3.3.6The production of/ T /

As bothgroups oflanguage consultants posed variability in the productiof/dfom

WE as explained id.2.1.2and4.2.2.2 this was also the caf®m INT. Thereforethey

are each discusseéparately irthe following sections (a) and (b)

(@) The production of I by Ach language consultants

From INT, anumber of 96 tokens df/ from Ach language consultan{see Appendix

L.6) were measured in the wordsTiable 4.12
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Table4.12: Words to Elicit/' /

No | Words Gloss

1 beudh get up, wake up
2 boh dispose, discard, throw away
3 gaddh lost, missing

4 got good, fine

5 Khot shiver

6 peugit make, produce
7 seubt find, follow

8 sot as previously

9 toh (which) one
Total number ofwords 9

Total number of tokens 96

Interestingly, twdanguage consultasit Ach5 and Ach8, who had pronounced the word

gotwith [3 in WE, had produced all instances of this word in INT \Mth The number

of tokens and occurrences[b] in their speech can be seerilable 4.13

Table4.13. Ach5 and AchE{i ] from INT

Ach5
and . Dur. |F1 F2 F1 F2
No Ach8 Word | Gloss | Time (s (H2) | (H2) (Bark) | (Bark)
/'

1 | Ach5 seutt |find |398.223/ 0.083 | 693 |1894 |6.33 12.75
2 | Ach5 seutt |find |407.264/ 0.078 | 693 |1934 |6.33 12.89
3 | Ach5 seutt |find |552.769 0.076 | 733 |1934 | 6.64 12.89
4 | Ach5 got good | 759.598| 0.129 | 693 | 1854 |6.33 12.61
5 | Ach5 got good | 761.711/ 0.299 | 693 | 1814 |6.33 12.47
6 |Ach5 beudh ggt 859.968| 0.121 | 653 | 1814 |6.02 12.47
7 | Ach8 beudh ggt 41.969 | 0.095 | 653 |1734 |6.02 12.17

8 | Ach8 peugt | make | 357.935| 0.072 | 693 | 1734 |6.33 12.17
9 | Ach8 got good | 700.502| 0.241 | 653 | 1614 |6.02 11.69
Average 0.133 | 684 | 1814 |6.26 12.45
STANDARD DEVIATION 0.08 |26.67|105.83|0.21 0.39
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The average values of F1 and F2 in Hertd able 4.13indicate that Ach5 and Ach8
producedthe target vowel in the wordakin to[i ]. As previously reported id.2.3.6
the Flaveragevalue of [i] from WE is 710 Hz andthe F2 average value i$806 Hz.

Nevertheless,-testcould not beconducted betweeits production by Ach5 and Ach8

from WE and INT becausleoth had samplesf n<30. Figure4.48 on the other hand,

displaystheir overlapping distribution that suggestit words With[i] by Ach5 and

Ach8from INT were produced similarly withll productions o[i ] from WE.

®AcC h SAch [ A/ from Ac
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

F1 (Bark)

- 10

11

Figure4.48. Ach [i ] from WE and Ach5 and Ach8 from INT

Figure 4.49 further shows tokens of Acli'] from WE and INT. Ttest could not be
conducted as the samplesAch [ ] from WE wasn<30. Nonethelessthe overlapping

distribution shown in Figure 4.49 indicates that [‘] from WE was producedquite

similady to thosefrom INT.
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®Ach [A GAch [ A]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

(e}
F1 (Bark)

- 10

11

Figure4.49: Distribution of Ach[i] from WE and INT

(b) The production of M by KpA language consultants
As discussed iM.2.2.2and 4.2.3.6 the vowel/'/ from the target wordyot, did not
appear in WE by KpAanguage consultant$his word was produced wiffg and[lg

instead.Again, INT also showed similar findings. All instancesgift in INT were

producedby these language consultamtsgét with [3 (35 tokens), along with two

others words found in the dateeugoté ma k e p r sewtaiocf ei 6n da rhdt o 1 | o

were produced ggseuget(121 tokens) andeutet(7 tokens), respectively. Interestingly,

KpA3 who in WEhad pronouncedo6t asgot with [IY, had pronounced all instances of

this word agyétwith [3 in INT.
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Table4.14: Words toElicit /' / but Produced a$3

No | Words Produced as Gloss

1 got get good, fine

2 peugdit peugt make, produce
3 seutt seutt as previously
Total number ofwords 3

Total number of tokens 163

Furthermore, e average valuef F1 from KpA[3 from gét peugetand seutet(163

tokens altogether) is 646z and theaverage value afs F2 is 2485Hz. T-tests between

these values were conducted wiitle values ofKpA [3 from WE (see Appendid.3),

and the results showed a significant differencé¢he F1 average valuef(191)=5.75,

p<.0001), but no significant differen@e theF2 average value§(191)=0.12, p.452).

Another ttest was also conducted between K\ from gét peugetand seutet(163

tokens altogetheryvith the rest of KpA[3 from INT, and the results showed no

significant differencesn the F1 and F2average value@1: t(358)=1.18, p=0.119; F2:

t(358)=0.65, p=0.258). In conclusiodpA language consultanfgoduced[3 in these

words similarly; with [3 from WE produceda little higher thanthosefrom INT as

shownin its distributionin Figure4.50
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BKpA gét (WE) AKpA gét, peuget and seutet (IN1
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

(e}
F1 (Bark)

- 10

11

Figure4.50: Distribution ofKpA [3 in gétfrom WE andgét, peugeandseutetfrom
INT

Other words in the datavhich were produced Wit[f] by Ach language consultants

suchavéh6di spose, di sgaddhddl,o stth,r odwbhsagwartydgdéd@, ha n o n

were all produced witlild by KpA language consultantnd becaméoh (7 tokens),

gadoh(1 token) andoh (10 tokens), respectively.

Table 5.13: Words t&licit /' / but Produced aslq

No | Words Produced as Gloss

1 bih boh dispose, discard, thro
away

2 gadbh gadbh lost, missing

3 toh toh (which) one

Totalnumber ofwords 3

Total number of tokens 18
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From KpA [l for boh gadohandtoh, the F1 average valus 662 Hz and theF2
average values 1347Hz. As the samplewasn<30, thereforget-testwith KpA [l from
WE could not be conductedrigure 4.51 shows the distribution oKpA [l from toh,
gadohandbohwith the rest of th¢ld production from WE, and overldp seen in their

distribution Thisconclude that[l§ wasproducedsimilarly in both speaking contexts.

B KpA cop (WE) AKpA boh, gadoh and toh (INT
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

F1 (Bark)

|

- 10

11

Figure4.51: Distribution ofKpA [l in copfrom WE andboh, gadohandtohfrom INT

Based on the findings above, it was assumed that kKpguage consultantid not

have/'/ in their Acehnese. This sourstems to havéeen replaced bfd and [,

depending on its position in the word environm&ased orthe findings fromWE and

INT in this study thegeneral pattern abccurrencedor the variantof Acehnese words

with /1/ by KpA language consultants&in be summarized as the following
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Occurrencel: /'/is produced agg when it occurs in the position of C@:
1 /- It/, for exampldrom data:
Achgot[Wl ¥ K pogdt[VE&
Ach pewdt[pE Wt Y KpA peweét[pE WE
1 Mt/ - It/, for example from data:

Achseddt[sEt' t] Y K pséuét[sEt3]

Occurrence2: /' [ is produced afq when it occursn the position of CVC in
1 starswith /b/ and ends witlih/, for example from data:
Achboh[b'h] Y K pbsh[blh]
1 starts with/d/ and ends witlih/, for example from data:
Ach gadoh[¥ad h] Y K pgadoh [Vadh]
7 starts witht/ and ends witth/, for example from data:

Achtoh[t' h] Y  KAgoh [tish]

At length, it was also observed that A¢hnguage consultantdistinguished the

production ofoch6 di spose, di sc a[tjdandbchéf owi tawagdmo wn
[l9. This can be seen iNT wheretheysad all instances oboho f r ui t |, amoun
[l4. However, since KpAanguage consultantgasassumed to have lost the realization

of /'/ from both sets of data, therefpthe two words were botkimilarly pronounced
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with [lY. The meanings were distinguished in the speaking contextsebglanguage

consultants

4.3.3.7 The production of /a/
It was found that KpAanguage consultanshowed variability in the production ¢d/

in INT, which was the frontef] and bacKz] and this was not identified in WE where
/al was extracted only from one wongdat6 wh er e 6,

The [@ p®dudtionvbe | vy .

Ach and KpA language consultants is discussed in the following section (a), while the

[2] productionby KpA language consultaniss discussed ithe next section (b)

(@) The production of /a/by Ach and KpA language consultants

A total of 116! tokensfrom INT were used to anatg the sounda/ by Ach language

consultants(see AppendixL.7) and 827 tokens by KpAanguage consultant&see

AppendixM.7) from the words ifTable 4.15

Table4.15: Wordsto Elicit /a/

No | Words Gloss Ach KpA
1 adak/dak if "H "H
2 adat custom "H
3 agak rather "H

4 (aneuk) angét adoptedchild) H
5 asap smoke, fog "H

6 babah mouth "H

7 Bat name (of female) "H

8 bah let it, allow "H H
9 Bahtiar name (of male) "H

10 | bak at, on, tree "H "H
11 | Bakri name (of male) "H "H
12 | bagah quick, fast "H "H
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6Tabl e 4.

continued?d

13 | bapak/pak father, Mr. "H H
14 | basah wet "H
15 | béeak rickshaw “H "H
16 | beulah rip, broken, mark "H H
17 | beuleulat sticky rice H
18 | beuranggapt anywhere "H
19 | beuranglat leave “H "H
20 | beurlat blessing, courtesy "H
21 | ceik print "H
22 | ceuchh beautiful "H
23 | dak duk heartbeat "H
24 | dasat horrifying "H
25 | daster type of clothing "H
26 | dumpt everywhere "H
27 | Faizah name (of female) "H
28 | Farhah name (of female) "H
29 | hajat desire "H
30 | Hamah name (of male) "H
31 | hak rights "H
32 | hat at the time H "H
33 | ibadah prayers "H
34 |ijasah certificate "H
35 |insap conscious, realize H "H
36 | intat/antat usher, escort H "H
37 |jak go, walk H "H
38 |jilbab head scarf "H
39 |kah you (impolite) "H "H
40 | Kahju name of village "H "H
41 | kak/kakak elder sister "H "H
42 | kap bite "H
43 | kaptén captain "H
44 | Kedah name (of state) "H
45 | ketupat rice dumpling "H
46 | keuriah paper "H
47 | kisah story "H
48 | kitab religious book "H
49 | kolkah fridge "H
50 | konik contact "H
51 | kubah/keulah keep, save "H "H
52 | lagak pretty "H
53 lambat slow "H
54 | Lamjalat name (of village) "H
55 | langkah walk over, step H H
56 | lapak field "H
57 | lenglap complete "H
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0OTable 4.15, continued®

58 |leupah pass, took off, exceed "H H

59 | malaikat angel "H

60 | markisah passion fruit

61 | mask ripe, qooked, well done H
(cooking) :

62 | meulat appropriate "H

63 | meulat sell “H "H

64 | meunaah small mosque “H "H

65 | meuulat medical treatment "H

66 | mungh vomit "H

67 musitah disaster "H

68 | Nafisah name (of female) H

69 | nikah marriage "H

70 | pagap stop "H

71 | pah fit, suitable, precisely H "H

72 | pakat invite, persuade, negotiate H "H

73 | paksa force H "H

74 | pas visa "H

75 | paspot passport "H

76 | pasrah surrender "H

77 | pasti confirm "H

78 | pat where "H H

79 | patah break "H H

80 | pebk square "H

81 | peuagh say "H "H

82 | phak destroyed "H

83 | pisah separate "H

84 | pratah bed "H

85 | pucat pale "H

86 | rapat close by, near "H

87 retak fissure "H

88 | rubah fall "H

89 rusak broken "H

90 | Sabtu Saturday "H

91 |sahalat good friend "H

92 sak insert "H H

93 | samt together, gather H H

94 selab because "H H

95 | sedekh charity "H "H

96 | sefat healthy "H "H

97 | sejachh prayer mat "H

98 | selat limit, border "H

99 | semlah worship “H

100 | sempat had a chance, opportunity "H
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0Table 4.15, continued?o

101 | sertifikat certificate "H

102 | sesk crowded "H

103 | summ@h swear H
104 | sush worry, difficult "H H
105 | tafsir interpretation of the Qur'an "H

106 | tahlil prayer

107 | tah/tas bag H "H
108 | takat until "H
109 | tapak foot, land "H "H
110 | teuhah open H

111 | teum@h order "H
112 | teump@at place "H "H
113 | teupat straight "H

114 | teutp still "H H
115 | that very "H "H
116 | tingkat level H H
117 | tupat know where H H
118 | ubah change "H

119 | ubat medicine "H "H
120 | Ulfah/Fah name (of female) "H
121 | ustd religious teacher "H
Total number of words 89 74
Total number of words 1164 827

n.b."H means thgroup of speakers produced the word

The average value of F1 for A¢hl is 880Hz and KpAJ[a] is 860Hz, andthe average

valueof F2 for Ach[a] is 1854Hz and KpA[a] is 1875Hz. T-testsshowed a significant

difference in the F1 average valuegt(1989)=4.78, p<.0001 thus no significant

differencein the F2 average valuef(1989)=3, p=0.001L The overlapping distribution

of Ach [a] and KpA [a] in Figure 4.52 however,suggest that they were produced

similarly.
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®Ach [a] AKpA[a]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

o
F1 (Bark)

A

FA'A\ZAAAVAVANAN

JAVAAACAIAVAOLA - 7
SIMIAMIAAAANY
FAAVAZAMIACAN
JA'AN 22A\Y v§ [ g
- 9
A
- 10
11

Figure4.52: Distribution of Ach[a] and KpA[a] from INT

Moreover, Figure 4.53 shows the distributiorof Ach [a] from WE and INT and it

displays that they are overlappingtests conducted betwedretwo speaking contexts
showed no significant differencés the F1 and Faverage value§-1; t(1192)=0.16,

p=0.437 F2:1(1192)=1.02, p=0.15% indicating that they we produced similarly.
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®Ach [a] (WE) <Ach [a] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(ep]
F1 (Bark)

AN

- 10

11

Figure4.53: Distributions of Acha] from WE and INT

As for KpA [a], albeit the tokens of this sound from both speaking contexts are seen

overlapping inFigure4.54 t-test betweerthem indicated a significant differende the

F1 average valuegt(855)=3.93, p<.0001 but no significant differencén the F2

average valuegt(855)=3.46, p=0.00D This implies that KpA[a] from WE was

produced higher than that from INT.
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WKpA /a/ (WE) AKpA /a/ (INT)
F2 (Bark)
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- 9
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Figure4.54: Distributions of KpA[a] from WE and INT

(b) The production of /2] by KpA language consultants

From INT, an additional sound by Kplanguage consultanis the CVC word context

was discoveredvhich was the backz/ (see AppendixM.8), and this was not obtained

in WE. The Flaveragevalue for[z] is 770Hz andthe F2 average valués 1436 Hz. A

number of 90 tokens ¢f] were measured from the wordsTiable 4.16 The far right

columns also mvide the number of tokens f#] and[a] producedby KpA language

consultantdo illustrate that even though most of these wavdsepronounced witha],

thus [z] (about 10.88%) was starting to emerge in their Acehnese as every KpA

language consultaritad produced this sound in INT. The distribution of K@k and

[z] can be seen iRigure4.55
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Table4.16: Words to Elicit[z]

No | Words Gloss 16/ lal
1 abah* father 3 0
2 bagah quick, fast 1 7
3 bapak father 7 10
4 bak at, on, tree 29 39
5 jak go 14 265
6 kak/kalkak elder sister 9 61
7 keulah keep, save 7 1
8 leupah pass, took off, exceeq 2 7
9 masak ripe, cookeq, well 1 2
done (cooking)
10 | Melkah* name (of city, Mecca)| 1 0
11 | meunash smallmosque 1 2
12 | peuagh say 5 85
13 | reupah* rush, scrambling 1 0
14 | sush worry 1 2
15 | teummh order 1 1
16 | Ulfah/Fah name (of female) 7 10
Total number of tokens 90 489
n.b. *only produced witlz].
AKpAfa] OKp A
F2 (Bark)
17 16 15 14 13 12 11 10 9
- 3
- 4
| 5 9
&
(%)O o
1o (7
- 8
A -9
- 10
11

Figure4.55: Distribution of KpA [a] and[z] from INT
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From the words iTable 4.16all words produced witfz] were also produced wifla],

except for the wordsabah Mekahand reupah Most [z] was found to occur in the

words bak andjak, respectively.The general patterns adccurrenceor the prevailing

[2] by KpA language consultanbased on the data in this study asefollows

Occurrence3: [z] may emerge in thposition of CVCthat

1 starts with/p/ and/b/ and ends wittih/, for examplérom data:

leupah andabah

1 starts withk/ and/W and ends witlth/, for examplerom data:

kelbah andbagah

1 starts with/f/ and ends witlh/, for examplefrom data:

Ulfah

Occurrence4: [z] may emerge in thposition of CVCthat

1 starswith /b/ and ends withk/, for example from datdak

1 starts with/k/ and ends withik/, for example from dat&kak

7 starts with/s/and ends witlik/, for example from datanasak

7 starts with/" / and ends witltk/, for example from datgak

Furthermore, based on the examples above, vowel harmasyotedamong some of
the examples. This is the adjustment of manner and point of articulattorowfel that
is conditioned by the other vowel in the same structure (Yunus, 1980jhe data

extracted from this present studliowed vowels occurring within stops or fricatives,

thus,indicaiing the possible occurrence af in CVCVC, as demonstratdaklow:
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1. When the first vowel i$E ], the second vowel may Ij#] for the closed sylldp,
such as ineupah [IEpz h Reubah [KEbz h &ndreupah [rEpz h ]
2. When the first vowel i$a], the second vowel may Ig] for the closedyllable
such as iimasak [masgz kandbagah [bagz h ]
Other structure$ound were VCCVC forUIfah and VCVC forabah However,as the

data was extremely limited, not much can be further assumed for these structures.

4.3.3.8 The production of /u/
From INT, anumber of 132 tokens of Acju] (see Appendix..8) and71 tokens of

KpA [u] (see AppendiM.9) were measuredom the words imable 4.17

Table4.17: Words to Elicit/u/

No | Words Gloss Ach KpA
1 baat little, small amount "H "H
2 benuk form "H
3 buk/ibuk Mrs., lady H
4 Blang Qut name (of village) "H
little, title for woman of noble | . "H
5 cut H
descent ‘
6 dak duk heartbeat "H
7 dup/ padip amount/how much (?) H "H
8 Hasluh name (male) "H
9 Krueng Gt name (of village) "H
10 | krupuk chips "H
11 | kuh myself (impolite) "H
12 kukut slice "H
13 | Lambhuk name (of village) "H "H
14 | lemhut soft "H
15 | maat young aunt H
16 | maksud (jih) meaning H
17 | pak aut young uncle "H
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6Table 4. 17,

continued?d

18 | sut take off, remove "H "H
19 | tahjud night prayer "H
20 | Tualang Qut name (of village) H
21 | uduh ouch H
Total number of words 12 14
Total number of tokens 132 71

n.b."H means thgroup of speakers produced the word

The average value of Ad] is 486Hz, while KpA [u] is 503Hz. A t-test between

themshowed no significant differende the F1 average valu¢g201)=3.19, p=0.001

The average value of F2 for A¢h] is 1181Hz, while KpA[u] is 1290Hz, anda t-test

between thenshowed a significant differenda the F2 average valuéf201)=5.76,

p<.0001. Thus, he scatter plof Ach [u] and KpA[u] in the vowel spaceverlap,as

shownin Figure4.56 This suggestthat they were produced similarly

17 16 15

¢ Ach [u] AKpA[u]
F2 (Bark)

14 13 12 11 10 9 8

(o))
F1 (Bark)

- 10

11

Figure4.56: Distribution of Ach[u] and KpA[u] from INT
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Additionally, thedistributionof Ach [u] from WE and INT are presentedkilgure4.57.

It shows thafju] from WE are more fronted than INGBut similar in height This is

substantiate by t-tests that showed no significant difference in Bieaverage values
(t(160)=2.88, p0.002, but a significant differencan the F2 average values

(t(160)=7.03, p<.0001

®Ach [u] (WE) <Ach [u] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

2
- 3
> OO0 4
BERIRAILL O
274408300000
01024093036 6 X0 0 5 <
3
6 m
N
—
- 7 LW
- 8
- 9
- 10
11

Figure4.57: Distributions of AcHu] from WE and INT

For KpA [u], t-tests betweetNT and WEindicated significant differencas the F1

and F2averagevalues (F1: t(99)=8.26, p<.0001F2: t(99)=7.61, p<.000Lland this

means that KpAu] from both speaking contexts were produced differefilyure4.58

shows the distributionf KpA [u] from WE and INT and the tokens from WE are seen

to be higher and fronted compared to INT.
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BKpA[u] (WE) AKpAT[u] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
- 3
R . |
[ ] A
= 5 g
—
- 7 LL
- 8
- 9
- 10
11

Figure4.58: Distributions of KpA[u] from WE and INT

4.3.3.9 The production of /o/

A total of 210 tokens of Acho] (see AppendixX..9) and 206 tokens of Kpfo] (see

AppendixM.10) were extracted from the wordsTiable 4.18rom INT.

Table4.18: Words to Elicit/o/

No | Words Gloss Ach KpA
1 adok stir "H
2 anddk towel "H
3 anggok nod "H

4 anglot carry "H

5 antok bump (the head) "H

6 banit fish dish "H
7 batdk cough "H

8 beurdh explode "H

9 bbh fill in, insert, embellish, apply "H "H
10 | bbh (ka) particle of agreement, let it, allow "H

11 bot boat "H

12 | bungldh bundle,wrap "H "H
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0OTable 4.18, continued?®

13 | cukdp very, extremely "H

14 | eungldt fish “H "H
15 | geureuph hencoop "H

16 | ik6t follow "H

17 indok main "H
18 |jok give, offer "H H
19 | lampdh land "H
20 | likét back "H "H
21 | Limpdk name (of village) "H

22 | Lubdk name (of village) “H

23 | Meulakbh name (of city) "H "H
24 | pajoh eat "H "H
25 | puddk (at the) top, tip "H

26 putdh broken, cut off "H "H
27 | reubdh boll "H "H
28 | reuddk cloudy "H

29 | reutdh hundred "H "H
30 | reutdk flick, swag "H
31 | runtdh collapse "H
32 | samldt welcome "H
33 | sang®p bear, capable "H

34 | seupt evening, dark "H H
35 | bk wear "H "H
36 | takdt/teumaldt afraid "H "H
37 | tikbh mouse "H

38 | tok grandfather "H
39 |top cover, close "H "H
40 | tubdh body "H
41 | tujoh seven H "H
42 | Tunglop name (of wvillag'™H

Total number ofwords 32 25
Total number of tokens 210 206

n.b."H means thgroup of speakers produced the word

The average valuef F1 for Ach[o] is 550Hz and KpA[o] is 548Hz, andthe average

value of F2 for AcHo] is 1186Hz and KpA[o] is 1209Hz. T-tests indicated that there

were no signifiant difference in the F1 and F2averagevalues (F1: t1(414)=0.88

p=0.19Q F2:1(414)=2.07, p=0.020. Looking atFigure4.59, the distribution ofAch [0]

and KpAJo] are seemo overlap, suggesting that they were produced similarly.
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¢ Ach [0] AKpA]O]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
L L L L L L L L L 2
- 3
- 4
® A
o AAAALAA
YYYYYYWYYWYWNOA | 5 ~
YYYNYYYYYVYYYWA A ¥
1YY\ ©
-6 @
—
LL
- 7
- 8
- 9
- 10
11

Figure4.59: Distribution of Ach[o] and KpA[o] from INT

Furthermore, -tests conducted betwedich [o] from WE and INTshowed that there

was no significant differencen the F1 averagevalues(t(238)=3.44, p=0.000 but a

significant differencan the F2 averagevalues(t(238)=8.31, p<.0001 This suggests

that Ach[o] from INT are more fronted compared to WE as repreddantBigure4.60
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® Ach [0] (WE) <Ach [0] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

s xS
.75
%é - 6

F1 (Bark)

- 10

11

Figure4.60: Distributions of AcHo] from WE and INT

Additionally, ttests between KpA [0] from WE and INT indicated significant

differences in the F1 and F2average values (F1: t(234)=9.35, p<.0001 F2:

t(234)=3.86, p<.0001 This suggests that KpAo] from both speaking contexisere

produced differentlyFigure4.61represents the distributiasf KpA [0] from WE and

INT and the tokens from WE are seen higb@mpared to INT. fie tokensn INT are

seen to benore spread in the vowel space.
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BKpA [o] (WE) AKpA][o] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

A | ]
AAAALA
LYYYWWIVYWWWA A | 5
IYINYWIVVVVVA A
/YYY\

(ep]
F1 (Bark)

- 10

11

Figure4.61: Distributions of KpA[o] from WE and INT

4.3.3.10 The production of/ Is /

From INT, anumber of 32 tokens of Ach[?] (see AppendiX..10) and another 210

tokens of KpA[ ?(dee AppendimM.11) were taken from the wordsTable 4.19

Table4.19: Words to Elicit/ ? /

No | Words Gloss Ach KpA
1 adopsi adopted child "H

2 boh fruit, amount "H "H
3 bok box "H

4 cok get "H H
5 conbh example "H

6 cop sew H
7 dok enthusiasm "H

8 dokto doctor "H

9 gadoh lost, missing "H
10 | goh not yet "H

11 | gop stranger "H "H
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Orable4.19, continued

12 | got ditch "H

13 | koh cut “H "H
14 | kos rent "H

15 | leuhop mud "H

16 | meuleung&p upside down "H

17 | meureumpk meet, found "H H
18 | phok destroy "H

19 poh time, hit, crashkill "H "H
20 | pok clap, hit, crash "H "H
21 | pokok (jih) anyway "H

22 | rukoh name (of village) "H

23 | saloh one “H "H
24 | sanbk stumble "H

25 | soh empty "H H
26 | songlok head cover "H

27 | suloh dawn "H "H
28 | temhok brick wall "H

29 | toh which (one) "H
30 |top pound, stab "H
31 |tok only, just "H "H
32 | ungloh payment "H

Total number ofwords 28 15
Total number of tokens 332 210

n.b."H means thgroup of speakers produced the word

The average value of F1 for A¢h?ig 659Hz while KpA[ ?ig 648Hz. The average

value of F2 for Ach[ ?i§ 1289Hz while KpA [ ?id 1278Hz. T-testsbetween[ ? ]

produced by Ach and KpA language consultaaiso revealed that there were no

significant differencesn the F1 and F2averagevalues(F1: t(540=2.55 p=0.006 F2:

t(540=5.76, p=0.1669. This s verified by the overlappingpkers as shown irFigure

4.62, suggesting thathey were produceth a similarly manner, or showed the same

vowel quality
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®¢Ach AKpA
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

,
<<
S
1o
<
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i
o

g‘
I

(6}
F1 (Bark)

yad

- 10

11

Figure4.62: Distribution ofAch[ ?ahd KpA[ ?frbm INT

Figure 4.63 shows the scatter plot of Adh ’from WE and INT.T-tests betweethe

two speaking contextshowedthatthere vasno significant differencén the F1 average
values(t(360)=1.04, p=0.150)however, there wasa significant diferencein the F2

averagevalues(t(360)=4.68, p<.0001 The distributionof the vowelsin Figure 4.63

showsthat[ ?if WE and INT are overlappingvhich suggests that they were produced

similarly.
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®@Ach [ O ©Ach [ O]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

(o)
F1 (Bark)

- 10

11

Figure4.63: Distributions of AcH ?frbm WE and INT

T-tests between KpA[ ? flom both speaking contextshowed that there ag no

significant difference inheF1 averagevalues(F1:1(238)=0.02, p=0.492 butthere was
a significant difference irthe F2 averagevalues (1(238)=4.48, p<.0001 However,
Figure 4.64 shows thatthe vowels produced in botkontexts are overlapping

suggeshg thatthey were produced iasimilar way.
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BKpA [ O] AKp A [ O]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
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Figure4.64: Distributions of KpA[ ?frbm WE and INT

4.4  Conclusion

The results showed that most monophthongs generally produced similarly by Ach

and KpA language consultarftem both speaking context¥hese vowelsvere /i/, /el,
/3, IE/, lal, lul, lo/land/l9. However,KpA language consultanted lost the realization
of /'/, whilst /;/ from both contexts was described to be produced clogél ia the
vowel space. Furthermore, an additional so{inq detected in INT was found to
emerge in thespeech oKpA language consultants&rom INT,/'/ was also realized as

[3 or[ld by these language consultgridepending on the word environment.

SubsequentlyfFigure 4.65 and Figure 4.66 illustrate the F1 and F2 corresparteto
vowel height and retractioof each monophthongroduced by both groups of language

consultants fromWE. T-test results showed no significant differensan the F1
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correspondence(t(9)=1.55, p=0.078)and in the F2 correspondence (t(9)=1.79,
p=0.054).This indicates that the height and retraction of each monophthong produced

by both groups of language consultants from Wétesimilar.

--9--Ach F1
—{1—KpAF1

Vowels

Figure4.65; Correspondence of F1 in Ach and Kpfonophthongs

3,000
W 2'500 A K~ -

2 2,000 \Q\J/ '\\!\ SN

~ 1,500 = ~~v' N" = LT -

T 1,000 5 - Ach F2
o 508 O KpAF2
T T T T T T T T T 1
i E u e ; o = ' 2 a
Vowels

Figure4.66. Correspondence of F2 in Ach and KpA monophthongs

Figure 4.67 and Figure 4.68 further illustrae the F1 and F2 correspondencevowel
height and retraction produced by both Ach and KpAguage consultant®r the
monophthongdrom INT. T-tess resuls showed no significant differensen the F1
correspondencé(9)=0.29, p=0.389and in theF2 correspondence (1(9)=04850.222).
This also indicates that the height and retraction of each monophthong produced by both

groups of language consultants from INT are similar.
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1,000

E 800 e
~ 600 .
T 400 -4 Ach F1
0 208 ——KpAF1
i E u e ; o = ' z ? a
Vowels
Figure4.67: Correspondence of F1 in Ach and KpA mohtipongs
3,000
£ 2,500 -5 A
Z 2.000 \ A~ /_' AN
21500 AT S oy
< 1,000 ¢ --4--Ach F2
o 508 ——KpAF2
i E u e ; o = ' z * a
Vowels

Figure4.68. Correspondence of F2 in Ach and KpA monophthongs
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CHAPTER 5 : FINDINGS FROM DIPHTHONG S

5.1 Introduction

This chapter presents the findings fraME and INT for the oral diphthongs. Statistical
analysis was also performed using independent santpétstto comparend determine
whether the quality of each vowel wpsoduced similarly or differentlypy Ach and
KpA language consultant§o study the calities of the vowels in different contexts,

comparisons were also conducted between the findings from WE and INT.

5.2  Diphthongs from WE

As discussed ir2.3.1.2 there are two groups of Acehnese diphthongs (Asyik 1987);

those that end with "Y¢entering diphthongs) and those that end with(rising
diphthongs). The centering diphthongs aré "¥7Y,,/u;///= 1 /' fand/ ;7, and the

rising diphthongs aréui/, /;i/, /oil/, /'i / , and/aili Hor the measurement dfiese

diphthongs fromWE by both Ach and KpA language consultants, a total of 717

elicitation tokens were selected.

Every languageconsultant from each group repeated 12 oftdrgetwords 3 times

each, making 36 tokerfer every vowel byeverylanguageconsultant One language
consultant KpA3, mispronouncechei 6 t o watla /1 3 a8 [ai], therefore the three
tokens to collect this sound from this speaker was excluded, therefdye357 tokens
in total were selected for KpAanguage consultanté&s for Achlanguage consultants

12 vowelsx 10 languageconsultantsx 3 repetitions presented a totdl 360 tokens.

These tokens were calculated for tHROC values for both F1 and &2 the beginning
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and ending of each diphthanghe list and measurements for the diphthongs in Hertz
and Bark from WE are provided in Appendik for Ach language consultantsnd

AppendixO for KpA language consultants

The findings from Ach and KpA diphthongs are discussed comprehensively in the
following sections In the following figures, e two ends of tharrow that represents
the onset and offsetf @ diphthong show the trajectories of diphthongs in the vowel

space.

5.2.1 Ach Diphthongsfrom WE
For Ach language consultants, there were 360 tokens measuogal, with 180 tokens

for centering diphthags and another 180 tokens fiming diphthongs.

5.2.1.1 Ach Centering Diphthongsfrom WE
Table 5.1presentghe F1 and F2 ROGveragevaluesfor eachcentering diphthongy

Ach language consultanfiom WE andSD are in parentheses.

Table5.1: F1 and F2 RO@verage Valuesand SD for Ach Centering Diphthongs

Diphthongs Target Word | F1 ROC (Hz/sec) F2 ROC (Hz/sec
. tiep 483 -6456
: (577) (3126)
o beuet 689 3493

E; (698) (2053)
) buet 882 4123
U (705) (1791)
_ kée 131 -616
- (450) (786)
i dhoe -1026 -2330
’ (537) (1720)
”. toe -690 -1001
' (802) (1124)
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Based onTable 5.1 the F1 and F2 RO@veragevaluesfor [=] are small,indicaing

little movement from the onset to offset of this vowshis is confirmed by themall

movement for this diphthong captured Figure 5.1 The positive F1 ROGverage
valuesof [ i =Pp],and[u pindicate lowering trajecties, while the negative F1 ROC
averagevaluesof [i 9] and[ls] indicate risingtrajectorieshat arediscernible inFigure
5.1 The negative F2 RO@veragevaluesmean that the vowel is moving towards the
back of the vowel space. Ahownin Figure 5.1 this is indeed the case fr  and

/ ;1, wherethese diphthongs aseen tanowe to high back positions approximatirigy

and realized closer t[du] and[’u]. For Figure 5.1 every centering diphthonaverage

measurement in Bark for Ach language consultants fromd/pEovided in Appendices

N.1.1 to N.6.2.

® Ach Centering Diphthongs (WE)
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

tiep beuet buet 4

s
>
F1 (Bark)

- 10

11

Figure5.1: Diphthongal movements for Ach centering diphthofigen WE
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5.2.1.2 Ach Rising Diphthongsfrom WE

Table 5.2presend the F1 and F2 RO@veragevaluesfor eachrising diphthongby Ach

language consultants from WE a8 are in parentheses.

Table5.2: F1 and F2 RO@verageValues,and SD for Ach Rising Diphthongs

Diphthongs Target Word F1 ROC (Hz/sec) F2 ROC (Hz/sec)

y bui 6 6891
(407) (2406)

. hei -953 4360
)| (476) (1207)
. bhéi -10 5810
ol (363) (2107)
i lagdina -1562 7373
! (848) (2044)
y poih -1302 5188
(1217) (3276)

y jai -1643 2985
(927) (924)

Table 5.2shows that the largg-1 ROCaveragevalue for Ach [ai] indicates greater

formant movement in vowel height compared to otliphthongs While the smakr F1

ROCaverage valuefor [ui] and[oi] indicate a lack of change in vowel height for these

diphthongs. Howeverthe F2 ROCaverage value$or all vowels mirror the back to
front trajectores of these diphthongaspresented irFigure 5.2 The trajectores for all

diphthongs, as indicated by the positive F2 ROC valuekalile 5.2 arereflected in

Figure 5.2 However, the diphthonds/ from poih appears to move towards thenter

of the vowel space, with the language consultants realizing this diphthong clfisgr to

For Figure 5.2 every rising diphthon@veragemeasurement in Bark for Ach language

consultants from INT are provided in Appendices N.7.1 to N.12.2.
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® Ach Rising Diphthongs (WE)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2
- 3
__@ bui - 4
® bhoi
B 5 ~—~
=
©
hel\. -6 O
lagGina . 0
poih -7
jai 8
-9
- 10
11

Figure5.2: Diphthongal movements for Ach rising diphthorigsn WE

5.2.2 KpA Diphthongs from WE
For KpA language consultants, there were 357 tokens measuredal, with 180

tokens for centering diphthongshus only 177 tokens for rising diphthongs as three

tokens were removed from thaspronunciatiorof heiby KpA3 (seeb5.2).

5.2.2.1 KpA Centering Diphthongsfrom WE
Table 5.3presentsheF1 and F2 RO@verage value®r each centering diphthong by

KpA language consultant from Wdhd SDarein parentheses.
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Table5.3: F1 and F2 RO@verageValues and SD for KpA Centering Diphthongs

Diphthongs Target Word F1 ROC(Hz/sec) | F2 ROC (Hz/sec)
y tiep -21 -1290
. (237) (2653)
- beuet -223 2358
= (221) (1398)
U buet 113 4639

’ (190) (3177)
_ kee 25 -19
= (230) (57)
i dhoe -598 -1047

’ (281) (480)
5. toe -637 -884

’ (382) (857)

Based on the values ifable 5.3 for /i;/ in tiep, its F1 ROCaverage valués small In
other words, KpA language consultantproduced [i;] with exceptionally little
diphthongal movement. lRigure 5.3 we can see the trajectory [0f] thatimplies KpA

language consultanfgroduced]i;] as[i]. The soundE ; in beuetwas also produced

with little diphthongal movement as indicated iy small F2 ROCaverage value

however, it trajectory does show movement to the front of the vowel .sphed-2

ROC average valuéor /u;/ in buetis also smallthus a trajectoryis also seemo move

to the front of the vowel spacés for/=/ in keg both F1 and F2 RO@verage values

are exceptionallylittle. This indicatesvery little diphthongal movement of this

diphthong suggestinghat [=] was realzed as a long monophthofig]. The negative
F2 ROCaverage valuekor both/' /in dhéeand/ ;7 in toe show trajectories towards
the back of the vowel space. Bashow atendencyto movetowards[o], with both

sounds similar to the sound [dd]. T-testsbetween the production §o] in dhéeand

toe further confirmed no significant differences (F1: t(58)=0.45, p=0.327; F2:
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t(58)=0.73, p=0.234)meaningthat the diphthong in both words were produced
similarly. For Figure 5.3 every centering diphthongveragemeasurement in Bark for

KpA language consultants from Wé&provided in Appendices O.1.1 to O.6.2.

B KpA centering diphthongs (WE)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
-3
: - 4
iep ml  me.. < & buet

7 - 5 —
kée @ betpt ) ,24’ <
dhoe [ L 6 g
toe 77 =

- 8

-9

- 10

11

Figure5.3: Diphthongal movements for KpA centering diphthofrgsn WE

5.2.2.2 KpA Rising Diphthongsfrom WE
Table 5.4showsthe F1 and F2 ROGverage valuer each diphthongsing diphthong

by KpA language consultants from VBd SDarein parentheses.
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Table5.4: F1 and F2 RO@verageValues,andSD for KpA Rising Diphthongs

Diphthongs | Target Word | F1 ROC (Hz/sec] F2 ROC (Hz/sec)

. bui -82 7213
Ul (159) (1580)
- hei -288 6986
! (179) (2439)
o bhoi -210 6685
(158) (1360)

y lag6ina 774 6711
! (332) (2527)
) poih -369 8159
(595) (3348)

. jai -1607 2649
al (471) (871)

Table 5.4shows that the largd-1 ROCaverage valudor KpA [ai] indicates greater

formant movement in vowel height compared to the other vowals small F1 ROC
average value$or [ui] and [oi] indicate a lack of change in vowel height for these
diphthongs. Howeverthe F2 ROCaverage value$or all vowels mirror the back to

front trajectores of these diphthongd he trajectoresfor all diphthongs, as indicated by

the positive F2 ROCGaverage aluesin Table 5.4 are reflected inFigure 5.4 The

diphthong inhei was realized aRoi], and thiscan be seen in its trajectottyat starts at

the high back position instead tifie centerT-tests were conducted to compére [oi]

in hei with the one inbhdi and the results showed no significant differencethe F1
and F2 ROCaverage valuegF1l: t(55)=1.94, p=0.029; F2: t(55)=1.17, p=0.124),

indicatingthat they were produced similarly. Furthermore, the trajectory for diphthong

/Uil in lagbinasuggests that it was produced closeji#). Likewise, the diphthongs/

in poihis also seen to be moving towards temterof the vowel space, beginning at a

low back position suggesting a realization closefa@. For Figure 5.4 every rising
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diphthongaveragemeasurement in Bark for KpA language consultants from i$VE

provided in Appendices O.7.1t0 0.12.2

B KpA rising diphthongs (WE)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2
- 3
bui 4
_____ |
------- @ bhoi
N . W poih |5 <
N\ | hei 3
lag6ina -6 2
AN —
N L
\\\ | 7
u - 8
jai
-9
- 10
11

Figure5.4: Diphthongal movements for KpA rising diphthorfgsm WE

5.2.3 Ach vs.KpA Diphthongs from WE
This section further elaborates the comparison of diphthong productions between Ach
and KpAlanguage consultant®ased on their RO@veragevalues and trajectories in

the vowel space, each diphthong is discussed.

5.2.3.1 The production of /i D /tiepi n

For/i;/ in tiep, both F1 and F2 RO@verage value®r Ach language consultan{see

Appendix N.1.1 and N.1.2) are bigger thi#we values fronKpA language consultants

(see Appendix O.1.1 and 0.1.2), which irepkhat Ach[i;] was produced with greater
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diphthongal movement than K@i ]. This is confirmed by-testsbetween AcHi;] and

KpA [i;] thatshowed significant differencess theF1 and F2 ROGverage value@-1.:

t(58)=4.43, p<.0001; F2: t(58)=7.73, pO01), suggesting that the two groups of
language consultangsroduced/i;/ differently. Figure 5.5shows spectrograms tiep
produced by Ach4 and KpAl. From KpAl, the arrow demonstrates the steady state of

the vowel produced by this language consultammpared to the downward movement

of F2 from Ach4.

165809084
0.364|

03181

Int
(115)
F atimahBnad

261)
e |
(81/133)
i
1 v (102)
o 217 1489 5
Duration
¢ 012 i
165.809094 Visible pat0.204474 seconds 156,01
185 500004 | 107301035

Total duration 263.404803 seconds

Figure5.5: Spectrograms dfep produced by Ach4
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duration
¢ 1506 i

18320001 Vsibl 210 208086 secands 18
123289001 | 103377633

Total duration 285.940930 seconds

Figure5.6: Spectrograms dfep produced by KpAl

The trajectaes of [i;] by Ach4 inFigure 5.5and by KpAl inFigure 5.6imply that

KpALl produced this vowel as a monophthong, recognized aigits[i] based on its
F1 and F2average valuest the beginning and ending of the vowlb trajectory
movementis also seen for KpAi;] in Figure 5.7 Furthermore,ite F1 and E average

valuesof KpA [i] from cit are 424 Hz and 2775 Hz, whilst the F1 andak@rage values

at the beginning of KpAi;] from tiep are 459 Hz and 2800 Hz and at the ending are

456 Hz and 2646 HZigure 5.8shows these average values plotted in the vowel space
and illustrates theiclose proximitydistribution which indicate similar productions.
Despite that therevere six tokens fsm the F1 andF2 ending values Figure 5.8that

suggestdiphthongal movement, thughn general, mosof them were producing this

diphthong as a monophthonghis is further supported by t-testbetween KpA[i; ]
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average duratioat 0.121s an&pA [i] average duratioat 0.142 from WHEhatshowed

no significant difference (t(58)=2.7770.004).

®@Ach OKpA |
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

s, 5

o
F1 (Bark)

- 10

11

Figure5.7: Trajectoresof Ach[i;] and KpA[i;] from tiep
n.b./i;/in tiepis realized closer tf] by KpA language consultants
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BKpATi] Beg Kp AEnd Kp
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
A
i Y
JAVAN
[

[ep)
F1 (Bark)

- 10

11

Figure5.8: Distributionsof KpA [i] and the beginning and ending of Kfji4]
n.b./i;/in tiepis realized closer tf] by KpA language consultants.

To clearly see the plot of Adil and KpA[i] together with the trajectms of Ach [i;]

and KpA[i;], Figure 5.9shows the& near productions in the vowel space.
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®Ach[ip ] AKpA[ip ] OAch[i] MKpATJi]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

[ @) - 4

Y §

(e}
F1 (Bark)

- 10

11

Figure5.9: Trajectoriesof Ach[i;] and KpAl[i;], and plot of AcHi] and KpA([i]
n.b./i;/in tiepis realized closer tf] by KpA language consultants.

5.2.3.2 The production of /E ; ih beuet

The sound/E ;/ in beuetwas produced byAch language consultantslightly more
diphthongal compared to Kpkanguage consultantnd this is based ahe F1 and F2
ROCaverage valuesf Ach [E ;] (see Appendix N.2.1 and N.2.®atare slightly larger
than KpA[E ;] (see Appendix 0.2.1 and 0.2.2). A significant difference was fannd

the F1 ROCaverage value§(58)=6.47, p<.0001), and this is illustratedFigure 5.10

where the onset of AcfE ] is further back compared to Kpfk ;]. However, there

was no significant difference inthe F2 ROC average valuge from both language

consultants, (F2: t(58)=2.93, p=0.00J)he trajectoies of [E ;] by both groups of

language consultanis Figure 5.10also showshat KpAlanguage consultangoduced

it with lesser diphthongal movement compared to katiguage consultant$he offset
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of KpA [E ;] is also seen to move towards the higher position of the vowel space

instead of the center approximating,[which suggests the production[&f ].

®Ach [OKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

...,
- 5

»
F1 (Bark)

- 10

11

Figure5.10: Trajectoriesof Ach [E ;] and KpA[E ;] from beuet
n.b./E  in beuetis realized closer tf£ ] by KpA language consultants

5.2.3.3 The production of /u ;i buet
The F1 and F2 ROGiverage valueffom Ach [u;] in buet (see Appendix N.3.1 and

N.3.2) are bigger than Kpp;] (see Appendix 0.3.1 and 0.3.2), which imply that Ach

language consultantproduced it with a more diphthongal movement than KpA

language consultantdoreover, a significant differenda the F1 ROC average values

was found (t(58)=6.05, p<.000Bigure 5.11alsoillustrates that the onset of Adu; ]

is slightly furtherback compared to Kpfu; ], but no significance difference was found

in the F2 ROCaverage value@(58)=1.17, p=0.123)The tragctoryof this diphthong

213



by KpA language consultantslso shows thaits offset is not lowering towards the

centerof the vowel space but still occupies the higher positipproximating E]. This

suggests thahey realizedu; / closer to[uE].

®@Ach |OKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

()]
F1 (Bark)

- 10

11

Figure5.11: Trajectoriesof Ach [u;] and KpA[u;] from buet
n.b/u;/ in buetis realized closer taE ] by KpA language consultants

5.2.3.4 The production of /= ;inf kee
Althoughthe F1 and F2 ROGverage valuefor Ach [= ] in kée(see Appendix N.4.1

and N.4.2) show a little more diphthongal movement than KA (see Appendix

0.4.1 and 0.4.2), significant differences were not founthé+1 and F2 ROGverage

valuesbetween both language consultants (F1: §%8)7, p=0.145; F2: 1(58)=3.51,

p=0.000). The trajectory &ch [= ] in Figure 5.12hows somediphthongal movement
butvery little.
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As for KpA language consultantso movement at all is seen fies trajectoryof [= ] in
Figure 5.12 A t-test between KpA=1] and KpA[3 from WE for average durations
could not be conducted as the samples for KBAvasn<30 (see4.2.3.3. However,
Figure 5.13shows theoverlappingdistribution of KpA [3 with the beginning and
ending of KpA[= ] thatsuggests similarealizatiors. The F1 and R average valuesf

KpA [3 from cet are 580 Hz and 2214 Hz, whildte F1 and F2average valueat the
beginning of KpA[= ] from kée are 581 Hz and 2642 Hz and at the ending are 586 Hz
and 2638 HzFurthermore, based on the average durations, KpAwas produced

longer at 0.210s compared to KA at 0.160s. Ttest between KpA3 and KpA[=]

from WE also showed a significant differenicethe average duration$(58)=5.02,

p<.0001) suggestinghat KpA[= } was produced as a long monophth§fg ]
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®@Ach OKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
&
%

(e}
F1 (Bark)

- 10

11

Figure5.12: Trajectoriesof Ach [= ] and KpA[= ] from kee

n.b./= I from kéeis realized closer tf# By KpA language consultants

BKp A Beg Kp.AEnd Kp.
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

»
F1 (Bark)

10

11

Figure5.13: Distributionof KpA [3 and the beginning and ending of KpA}
n.b./= ffrom kéeis realized closer tf2 By KpA language consultants.
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5.2.3.5 The production of ' ;i dhoe

The sounc[i } in dhéewas produced bych language consultants withrger F1 and

F2 ROCaverage valuegsee Appendix N.5.1 and N.5.2) and with more movement
compared to KpAanguage consultan{see Appendix 0.5.1 and 0O.5.2). Between both
groups of language consultants, significant differences were foutite F1 and F2

ROC average valueqF1: t(58)=4.41, p<.0001; F2: t(58)=4.57, p<.0001), which

suggests that they produc{a‘d] differently. TheF2 ROC average value$or both

language consultants also resulted in negative values, and this is illustrébediria

5.14thatshows their rising trajectories. For Atdnguage consultanté moves toward

a high trajectory that suggests a sound akin[itlai. Whilst for KpA language

consultantsit alsomoves toward a high trajectoryutsuggests a sound closel ko).

®@Ach |OKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.14: TrajectoriesofAch[i } and KpA[i ] from dhée

n.b./' /in dhoeis realized closer tﬂ u] by Ach language consultants and closegia
by KpA language consultants
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5.2.3.6 The production of/ls / toe n

TheF1 and F2 ROGverage valuefr Ach [ ;] in toe (Appendix N.6.1 and N.6.2) are

slightly larger than KpA ;7] (see Appendix 0.6.1 and 0O.6.2) and this suggest that Ach

language consultantsroduced it with more diphthongal movement compared to KpA
language consultantslowever,in theF1 andF2 ROCaverage valuesom both groups

of language consultants, s@nificant differences were found (F1: t(58)=0.51, p=0.306;
F2: 1(58)=0.6, p=0.275). Furthermore, the negative F2 R@&age valuekom both
groups of language consultants illustrate trajectories moving towards the back of the

vowel space as shown kigure 5.15 The trajectory othis diphthong by Ach language

consultantss seen to move towards a high back position approximatinguggesting

that it was reakied closer tdlai]. Whilst for KpA language consultant#t is seen to

move towardgo/, sounding similar tqlo].
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®@Ach OKpA |

F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

//
.A{Y L 6

F1 (Bark)

- 10

11

Figure5.15: Trajectoriesof Ach [ ;] and KpA[ ;7 from toe

n.b./?; /in toeis realized closer tfsu] by Ach language consultants and closgidi)
by KpA language consultants

5.2.3.7 The production of /ui/ in bui

The F1 ROCaverage valudor KpA [ui] in bui is bigger (see Appendix N.7.1 and

N.7.2) than AcHui] (see Appendix O.7.1 and O.7.2). This suggests that ldpguage

consultantgproduced it with more diphthongal moveme&aimpared to AcHanguage
consultants Nonethelessin the F1 and F2 ROGverage valueffom both groups of

language consultants, no significant differences were found (F1: t(58)=1.18, p=0.121;

F2: t(58)=0.31, p=0.379)Figure 5.16clearly shows similar tjactores for [ui]

produced by botlgroups oflanguage consultants.
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® Ach [ui] OKpA [ui]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

NS - =P 4

(e}
F1 (Bark)

- 10

11

Figure5.16: Trajectoriesof Ach [ui] and KpA[ui] from bui

5.2.3.8 The production of /; iin/hei

A larger F1 ROCaverage valudor [;i] in hei by Ach language consultants (see

Appendix N.8.1 and N.8.2) suggests that it was produced with a greater diphthongal
movement compared to Kphanguage consultantsee Appendix 0.8.1 and 0.8.2).
Significant differences were founth the F1 and F2ROC average valueqF1:

t(55)=7.22, p<.0001; F2: t(55)=5.87, p<.0001). This means that it was produced

differently by both language consultanEBgure 5.17showsthe movement of;i] by
Ach and KpAlanguage consultant3he onset of;i] by KpA language condtantsis

seen to be produced further back approximataigsuggesting a realization closer to

[oi].
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®@Ach OKpA |

F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

(e}
F1 (Bark)

- 10

11

Figure5.17: Trajectoriesof Ach [;i] and KpA[;i] from hei
n.b./ ain heiis realized closer tfoi] by KpA language consultants

5.2.3.9 The production of /oi/ in bhoi

The smaller F1 ROGverage valuef [oi] in bhdi by Ach language consultan{see

Appendix N.9.1 and N.9.2) suggests that it was produced with a lesser movement
compared to KpAanguage consultan{see Appendix 0.9.1 and O.9.However,no
significant differences were fourid the F1 and F2 ROGverage valuebetweenboth
groups of language consultants (F1: t(58)=3.09, p=0.002; F2: t(58)=1.28, p=0.103).
Figure 5.18llustratesthe trajectories of this diphthong that are similar from lgptups

of language consultants
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® Ach [oi] OKpA [oi]
F2 Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.18: Trajectoriesof Ach [oi] and KpA[oi] from bhoi

5.2.3.10 The production of / iin/lagdina
Based orthe F1 ROCaverage valuef Ach [i i] in lagdina (see Appendix N.10.1 and

N.10.2), it was produced with a greater diphthongal movement compared t(ﬁi KpA

(see Appendix O0.10.1 and 0.10.2). A significant difference was foutite F1 ROC
average value@(58)=5.78, p<.0001), but no significant differerweas foundn the F2
ROC average value§(58)=1.82, p=0.037)Figure 5.19reflects their trajectories~or

KpA language consultants, it is seen that this diphthsiagted at a further back

position approximatings and ended at a position closer/¢g, suggesting a production

of a diphthong closer tidsg].
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®Ach OKpA |

F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

»
F1 (Bark)
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11

Figure5.19: Trajectoriesof Ach [i i] and KpA[i i] from lagdina
n.b./'i/ from lagOinais realized closer tiie] by KpA language consultants

5.2.3.11 The production of /ld/ in poih
Ach [?i] in poihhas larger F1 and F2 RO&verage valueésee Appendix N.11.1 and
N.11.2) compared to KpA ? (sep Appendix 0.11.1 and O.11.2), and this suggests that

Ach [ ? wak produced with greater diphthongal movement. However, no significant

differences were foundn the F1 and F2 ROCaverage valuegF1l: t(58)=3.84,
p=0.0002; F2: t(58)=3.04, p=0.002). Fgure 5.20 it shows that the offset ahis
diphthong byAch language consultantwas produced closer fds] as its trajectory
moves towards theenterof the vowel space instead of to the front positiéior KpA
language consultants, this diphthasgalso seen to move from the low back position

towards thdront of the vowel space, suggesting a realization closprdo
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®@Ach OKpA |

F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2
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- 10

11

Figure5.20: Trajectoriesof Ach[ ? and KpA[ ? frof poih
n.b./ls/ in poihwas realized closer {oe] by KpA language consultants

5.2.3.12The production of /ai/ in jai

BetweenAch [ai] and KpA [i] in ja/, no significant differences were found time F1

and F2 ROC average valu@sl: t(58)=0.03, p=0.488; F2: t(58)=1.14, p=0.130). Both
groups of language consultants (see Appendix N.12.1 and N.12.2 for Ach, and
Appendix 0.12.1 and 0.12.2 for KpA) appeared to produce the diphthong in the word
jai similarly. Figure 5.21further showssimilar trajectores of the diphthong produced

by both groups of language consultants.

224



® Ach [ai] OKpA [ai]
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2
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11

Figure5.21: Trajectoriesof Ach [ai] and KpA[ai] from jai

5.3 Diphthongs from INT

From INT, a total of 1347 tokens weselected for the measuremeaft twelve vowels
from both Ach (see Appendi®) and KpA language consultants (see Apper@)x
Table 5.5and Table 5.6show the total number of tokens selected for each vowel from

Ach and KpAlanguage consultants
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Table5.5: Ach Diphthongs from INT

Ach Diphthongs Number of selected tokens
) 73
Ea 157
u?a 124
o) 199
I , 4
I 61
ui 1
ai 14
o] 8
H 0
9 0
ai 104

Total 745

Table5.6: KpA Diphthongs from INT

KpA Diphthongs Number of selected tokens
i 9 39
Eo 97
u?a 101
) 179
i ; 0
I 58
ui 1
ai
Oi 29
H 0
S| 0
ai 97

Total 601

From Table 5.5 the diphthongs[i I] and[Is] by Ach language consultantgere not

found in INT. Furthermore, only one instance [of] was found in the selected
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environment. Similarly, infable 5.6 it also shows tha{ti i], [18] and an additiondlai]

by KpA language consultantgere not found in INT Thediphthong[ui] was also only

measured from one token found. Parallel to WE, the tokemabie 5.5and Table 5.6

were calculated for theROC values for both F1 and &2 the beginning and ending of

each diphthongThe following Figures show the trajectoriesdgshthongsn the vowel

space, the two ends of the arrow represent the onset and offset of a diphthong. The
production ofdiphthongsby each group is further discussed in the followtng.1and

5.3.3

5.3.1 Ach Diphthongsfrom INT
For Ach language c¢wultants, a number of 745 tokens were meaduraatal, with 618

tokens for centering diphthongs and another 127 tokens for rising diphthongs.

5.3.1.1 Ach Centering Diphthongsfrom INT
Table 5.7presentshe F1 and F2 ROG@verage valuefor eachcenteringdiphthongsby

Ach language consultants from INT a8 are in parentheses.
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Table5.7: F1 andF2 ROCAverageValues,and SD for Ach Centering Diphthongs

Diphthongs| F1 ROC and SD (Hz/sec) F2 ROC and&D (Hz/sec)
) 846 -4804
. (1041) (7004)
. 144 -1917
E; (1033) (4687)

_ 696 2100
U (1032) (4201)
- 234 -2828
= (1181) (4031)
. 342 -1986

: (1179) (723)
N -325 241

! (1280) (3659)

Based orTable 5.7 the small F1 and F2 RO&verage valuefor Ach [E 3] and[=]
indicate small movements from the onset to offset of these vowels, and this is confirmed
by the movementsf these diphthongs capturedrigure 5.22In WE, the movement of

[=] (seeb5.2.1.1and 5.2.3.9 is seen to be smaller compared to INT where some

movement is observable for this diphthorigigure 5.22further shows that the
movement 01[i } and[?;] are similar to WHseeb5.2.1.1 5.2.3.5and5.2.3.9 because
their trajectories also move towards trexk of the vowel space instead of to tdemter
as proposed by Asyik (1987For Figure 5.22 every centering diphthongverage

measurement in Bark for Ach language consultants from INT are provided in

Appendices P.1.1 to P.6.2.
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F2 (Bark)

® Ach Centering Diphthongs (INT)
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- 10
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Figure5.22: Diphthongal movements for Ach centering diphthofigs INT

5.3.1.2 Ach Rising Diphthongsfrom INT

Table 5.8showsthe F1 and F2 ROGverage value®r eachrising diphthongby Ach

language consultants from INT aB@® are in parentheses.

Table5.8: F1 and F2 RO@verageValues and SD for Ach Rising Diphthongs

Diphthongs| F1 ROC and SD(Hz/sec] F2 ROC and SD (Hz/sec
y 0 7685
(0) (0)
- -765 5891
| (893) (3422)
. -431 11123
0! (1687) (7442)
i 0 0
% 0 0
. -2290 3900
al (1609) (3031)
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Table 5.8shows that the largg=1 ROCaverage valudor Ach [ai] indicates greater

formant movement in vowel height compared to other vowels, whereas the zero F1

ROC average valudor [ui] shows a lack of change in vowel height for this sound.
Again, [ui] was only extractedn one word from INT; thereforethe result must be

treated with caution. Unfortunately, no instances/'df and / ? in /the selected

environment were foundrom INT; therefore no analysis was conducted on these
vowels from this set of datd&igure 5.23shows that all diphthongs demonstrated the
back to front trajectaoes of these diphthongs based on the positive F2 R@€age
values inTable 5.8 Every rising diphthog averagemeasurement in Bark for Ach

language consultants from INT are provided in Appendices P.7.1 to P.12.2.

¢ Ach Rising Diphthongs (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

»
F1 (Bark)

ai

- 10

11

Figure5.23: Diphthongal movements for Ach rising diphthoriigsn INT
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5.3.2 KpA Diphthongs from INT
For KpA language consultants, there were 602 tokens measuredal, with 475

tokens for centering diphthongs and another 127 tokens for rising diphthongs.

5.3.2.1 KpA Centering Diphthongsfrom INT
Table 5.9presentgshe F1 and F2 ROGverage valuetr each centering diphthong by

KpA language consultants from INand SDarein parentheses.

Table5.9: F1 and F2 RO@verageValues and SD for KpA Centering Diphthongs

Diphthongs| F1 ROC and SD (Hz/seq F2ROC and SD (Hz/sec)
) 206 243
. (629) (3306)
. 94 201
E; (538) (3947)

_ 116 223
U (571) (3548)
_ 26 1242
= (720) (3400)
h 0 0
N -98 1087

: (866) (3083)

Based on the values imable 5.9 the F1 ROC average value®f KpA centering
diphthongs from INT aremall; therefore it is assumed that very little movements in

vowel heightoccurred for all of thaliphthongs Even thoughhey arevery small, the

positive F2 ROCaverage valuesrom [E3], [u p and [Io] reflect theback to front

trajectories of these vowel€@n the other handhe small negative F2 RO&verage

values from[i Jaand[=] reveal that these diphthongs are moving towards¢néesrof

the vowel spacddowever, the trajectories of these diphthong&igure 5.24show no

movement in the production ¢f:], [E ], [u;], and suggestmonophthongization of
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these diphthongs by this group of language consultsiety. little movement igurther

seen in thdrajectory of[=]. As for [I9], instead of moving towards the back of the

vowels space such as in WE, INT shows that its trajeesanovingtowards thecenter
of the vowel even though the movement is very snfadit Figure 5.24every centering
diphthong average measurement in BEmk KpA language consultants from INT are

provided in Appendices Q.1.1 to Q.6.2.

A KpA Centering Diphthongs (INT)
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

(¥
‘0 ‘ ‘ UY - 5
A kA Q 6

F1 (Bark)

- 10

11

Figure5.24: Diphthongal movements for KpA centering diphthofrgsn INT

5.3.2.2 KpA Rising Diphthongsfrom INT
Table 5.16showsthe F1 and F2 ROGverage valuefr eachrising diphthongby KpA

language consultants from INahd SDarein parentheses.
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Diphthongs| F1 ROC and SD (Hz/se( F2 ROC and SD (Hz/se(
U -430 17215
0) 0)
§ -88 11409
| (548) (3198)
. -10 9453
o (729) (3752)
i 0 0
el 0 0
. -941 3144
al (1340) (3637)

Table5.10: F1 and F2 RO@verageValues and SD for KpA Rising Diphthongs

Table 5.10shows that the largd-1 ROCaverage valuéor KpA [ai] indicates greater

formant movement in vowel height compared to the other vowels, while the small F1
ROC average valudor [oi] indicates a lack of change in vowel height for these
diphthongs. Stillthe F2 ROCaverage valuefor all vowels miror the back to front
trajectoriesof these diphthongsThis is represented inFigure 5.25 Every rising

diphthong average measurement in Bark for KpA language consultants from INT are

provided in Appendices Q.7.1t0 Q.12.2.
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A KpA Rising Diphthongs (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

L L L L L L L L L 2

- 3

e A ui 4
Ao ~d)o | B
oi 6 ©
A o

A ai -7

- 8

- 9

- 10

11

Figure5.25: Diphthongal movements for KpA rising diphthorfgsm INT
n.b./; i/ was realizectloser tooi] by KpA language consultants.

Similar to WE, again it was found thards with/ awererealized agoi], as can be
seen in their close proximity trajectorieskigure 5.25 From INT, all instances dfei
0t o c al[bi]l b§ Actvlanguage consultantsere pronounced asbi with [oi] by

KpA language consultanthereforet-tests were conducted to compfog in héi (12

tokens) and othdoi] sounds found in INT (17 tokens) from KpAnguage consultants

and the results showed no significant differenoebdie F1 and F2 ROGverage values

(F1: t(27)=0.89, p=0.191; F2: t(27)=1.83, p=0.038Ylicatingthatthey were produced

similarly. Unfortunately, no instances ofi/ and /ls/ were found in thisspeaking

context thereforefurther analysis could not be conductadthese soundsom this set

of data.
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5.3.3 Ach vs.KpA Diphthongs from INT
This section futher elaborates the comparison of diphthgrgductions between Ach
and KpAlanguage consultant®ased on their RO@veragevalues and trajectories in

the vowel space, each diphthong is discussed.

5.3.3.1 The productionof/ i ; /

For/i;/, eight words were selectedeatract the diphthonfyjom INT as shown in

Table5.1111, with 73 tokens from Aclieanguage consultan{see Appendi¥.1.1 and

P.1.2 and another 39 tokens from Kganguage consultan{see AppendixQ.1.1 and

Q.1.2.

Table5.11;: Words to Elicit/ i 2 /

No | Words Gloss Ach KpA
1 biek ancestor "H
2 makset immoral (behavior) H

3 Pidie name of district H

4 sie meat "H
5 teubiet exit H "H
6 tiek throw H "H
7 tiep every "H
8 wasget will "H
Total number of words 4 6
Total number of tokens 73 39

n.b."H means thgroup of speakers produced the word

Ach [i;] can be said to be produced with greater diphthongal movement thaifi KpA

because both F1 and F2 R@€erage valuefor Ach language consultantre larger

than KpAlanguage consultant3-tests showed that there was no significant differences

between AcHi;] and KpAl[i;] in theF1 ROCaverage valuef(110)=3.61, p=0.000),
thus a significant difference was fourid the F2 ROCaverage value§t(110)=3.88,
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p<.0001).Figure 5.26showstrajectoriesof [i;] produced by Ach and KpAanguage

consultantslt illustrates that Achi;] has more movement compared to Kp4 that

hardly moved from one point to another.

®Ach [ip | AKpA[iD ]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

o i

(o))
F1 (Bark)

- 10

11

Figure5.26: Trajectoriesof Ach[i;] and KpAl[i;] from INT
n.b./i;/ is realized closer tf] by KpA language consultants

A comparative examination between the vowel production from WE and INT were also

conducted to study their productions in the two different speaking corftégise 5.27

shows the trajectas of Ach[i;] from WE and INT, ad it is seen that the trajectesi

from onsetffi] towards thecenterof the vowel space is visibler both of themT-tests

conducted betweethe two speaking contextdso showed no significant differendes

the F1 and F2 ROGverage valueqF1l: t(101)=2.2, p=0.015; F2: t(101)=1.34,
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p=0.092). Thereforghe production ofi;] in both speaking contexts was maintained by

Ach language consultants

®Ach [ip WE <©Ach [ip INT
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

()]
F1 (Bark)

- 10

11

Figure5.27: Trajectoriesof Ach[i;] from WE and INT

FurthermoreFigure 5.28presents thérajectoriesof KpA [i;] from WE and INT and

no movement at all is seenrfthis vowelfrom both speaking contexts. This is further
confirmed by ttests betweenhe two speaking contexts thahowed no significant

differencesin the F1 and F2ZROC average valuegFl: t(67)=2.46, p=0.008; F2:

t(67)=0.69, p=0.246)Furthermorei-tests between Kpfi;] and KpA[i] from INT also

showed no significant differencen the average duration@(333)=2.03, p=0.022),

indicating that they were produced with similar duratiéimgure 5.29shows the

trajectoriesof KpA [i;] from both speakingantexts and the plaif KpA [i] also from
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both contextsTheir productionsareseen to be very close togethwhich suggesthat

KpA language consultants realizgd] as a monophthong in both speaking contexts

BKpA[ip JWE] AKpA[ip JINTY
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

K ;

()]
F1 (Bark)

- 10

11

Figure5.28: Trajectoriesof KpA [i;] from WEand INT
n.b. i;/ is realized closer tp] by KpA language consultaniis both speaking contexts
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17

BKpA [ip JWE]

OKPATTWE) ) garo

16 15 14 13 12 11 10 9

8 7

-

KpATip JINTY
¢ KpA i] (INT)

10

11

F1 (Bark)

Figure5.29: Trajectorieof KpA [i;] andplot of KpA [i] from WE and INT

n.b. I;/ is realized closer tp] by KpA language consultants in batheaking contexts.

5.3.3.2 The production of/ E; /

A number of ten words were found to extract the satithd from INT as shown in

Table 5.12 with 157 tokens from Aclanguage consultan{see Appendi¥.2.1 and

P.22) and another 97 tokens from KpgAnguage condiants(see AppendixQ.2.1 and

Q.2.2.

Table5.12: Words to Elicit/E o/

No | Words Gloss Ach KpA
1 ateueh up "H "H

2 beud study, recite AQur 6 an |H "H

3 deuéh see, visible "H

4 deuek hungry "H "H
5 gapeueh cotton "H

6 jeud can, able "H "H

7 keumleue twin "H

8 sackue lean "H
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6Table 5.12, continued?d

9 teujeud brave "H

10 | wakeueh inherit "H
Total number of words 8 6
Total number of tokens 157 97

n.b."H means th@roup of speakers produced the word

The F1 and F2 RO@verage value of KpA [E3] are smaller than that of Adt3].
Figure 5.30also shows that there is a lack of movement for Kig4] compared to Ach

[E 3], which implies thaKpA language consultantsay producedt as[E]. This is

confirmed by itests that showedonsignificant difference watund in theF1 ROC

average valuesf Ach [E3] and KpA [E3] (t(252)=0.16, p=0.437), but a significant

difference was founth theF2 ROCaverage valueg(252)=3.78, p<.0001).

®Ach [AKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

[ep)
F1 (Bark)

- 10

11

Figure5.30: Trajectoriesof Ach [E 9] and KpA[E 3] from INT
n.b./E 3l is realized closer tE/ by KpA language consultants
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Moreover, itests betweerch [E2] from WE and INTshowed that there was no

significant differencein the F1 ROC average value¢t(185)=2.72, p=0.004), but a

significant differencein the F2 ROC average valuegt(185)=6.97, p<.0001). This

indicates that Ach[E 3] trajectory from WE had more movement compate INT as

shown inFigure 5.31

®@Ach [ Qp ¢Ach [ Qb
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

" .

(o))
F1 (Bark)

- 10

11

Figure5.31: Trajectorieof Ach [E 9] from WE and INT

In Figure 5.32 KpA [E 3] from WE is seen to show more movement than, IiNfiich

displays no movement at alowever,t-tests betweetpA [E 2] from WE and INT
showed no significant differencem the F1 and F2 ROGaverage valueqFl1:
t(125)=3.22, p=0.001; F2: t(125)=3.51, p=0.00)e duration of KpAE 3] from INT
(at 0.074 secis shorter than KpAE] from INT (at 0.120 sec and a itest between

them showed a significant differencén the average duration§279)=6.12, p<0001).
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Thetrajectoriesof KpA [E 3] and KpA[E] from both speaking contexis Figure 5.33

furthersuggeskpA [E 9] wasrealizedcloser to[E] in INT.

BKpA [ Qp AKp A
F2 (Bark)
17 16 15 14 13 12 11 10

[ Qo]

9

8

7

i

10

11

F1 (Bark)

Figure5.32: Trajectorief KpA [E 3] from WE and INT

n.b./Eal is realized closer tf£] by KpA language consultants in INT
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BKp A
OKp A

[ Qb
[ Q]

F2 (Bark)

17 16 15 14 13 12 11 10

[ Qb ]
[ Q]

7

.

- 10

11

F1 (Bark)

Figure5.33: Trajectorieof KpA [E 3] andplot of KpA [E] from WE and INT

n.b. E9/is realized closer tf£] by KpA language consultants in INT.

5.3.3.3 The production of/ u ; /

There were 11 wordhatwere used to extra¢t u foom INT as shown inTable 5.13

with 124 tokens fromAch language consultan{see Appendix P.3.1 and P.3&2)d 101

tokens from KpAlanguage consultanfsee AppendiXQ.3.1 and Q.3.2

Table5.13: Words to Elicit/ u 2 /

No | Words Gloss Ach KpA
1 buet work "H "H

2 cue steal "H

3 duek sit, stay, live "H "H

4 gahuek busy "H

5 hue pull "H

6 keuneulheuh det at last "H

7 kueh dig "H

8 kuet collect "H "H

9 peuluet to do (something) "H
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6Table 5.13, continued?d

10 | peudiek put, to place "H H
11 | tingkue carry “H

Total number of words 11 4
Total number of tokens 124 101

n.b."H means th@roup of speakers produced the word

The F1 and F2 RO@verage valueffom Ach [u;] is larger than KpAu;] and this

suggest that Acllanguage consultanfgoduced this diphthong with more diphthongal

movement than KpAanguage consultant®espite that KpAu;] is seen tdhavemore

movement from WEFigure 5.34depicts its finding fromINT that shows a lack of
movementsuggestindu]. However, it concurs with WEsee5.2.3.3 that the onset of
Ach [u;] from INT is also slightly further back compared to Kfghguage consultants

Betweenboth groups of language consultarsiginificant differences were found the

F1 and F2 ROGveragevalues(F1: t(223)=6.03, p<.0001; F2: t(223)=3.92, p<.0001)

This suggests thdi; ] from this set of data was produced differentlydmgh groups of

language consultants
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¢ Ach [up ] AKpA [uD ]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

A p

(o))
F1 (Bark)

- 10

11

Figure5.34: Trajectoriesof Ach [u;] and KpA[u;] from INT
n.b./u;/ is realized closer tfu] by KpA language consultants

For Ach|u;] from INT andWE, theirtrajectories inFigure 5.35showthat WE posel

more movement than INT. Howevettests betweethe two speaking contexshowed

no significant differencesn the F1 and F2 ROQ@verage valuegFl: t(152)=0.46,

p=0.323; F2: t(152)2.32, pb.011), therefore[u;] was produced similarly in both

speaking contextsy Ach language consultants
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®Ach [ub ]|WE] <Ach [up JINTY
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.35: Trajectoriesof Ach [u;] from WE and INT

Furthermore,-tests for KpAlu; ] from WE and INT were also conducted and the results

showed that no significant difference was fouimdthe F1 ROC average values

(t(129)=0.36, p=@B60), but a significant difference was fouindthe F2 ROCaverage

values(t(129)=6.48, <.0001). This indicatethat KpA [u;] from WE was produced

with more movement compared to INT as illustratedrigure 5.36 The duration of

KpA [u;] from INT (at0.085sec) is shorter than Kpfu] from INT (at 0.099 sec) and a

t-test between both also shesvno significant differencan the average duration

(t(170)=1.62, p=0.054). This suggests that KpA] was realizecloser to[u] in INT.
The trajectoriesof KpA [ u anfd KpA[u] from both speaking contexts Figure 5.37
further suggeghatKpA [ u wdsproduced as a monophthopg by looking at its very

near plot with KpAlu] from INT.
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BKpA[up JWEJ] AKpA[up ]JINT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.36: Trajectoriesof KpA [u;] from WE and INT
n.b. L;/is realized closer tfu] by KpA language consultants in INT

B KpA [up JWEJ] KpA [uD ]INTY
OKpA [u] (WE) @ KpA [u] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o)
F1 (Bark)

- 10

11

Figure5.37: Trajectorieof KpA [u;] and plotof KpA [u] from WE and INT
n.b./u;/is realized closer thu] by KpA language consultants in INT.
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5.3.3.4 Theproductionof/ =; /

From INT, 20 words were selected to extr&et as shown inTable 5.14 with 199

tokens from Achlanguage consultan{see AppendiP.4.1 and P.4.Rand 179 tokens

from KpA language consultan{see AppendiXQ.4.1 and Q.4.2

Table5.14: Words to Elicit/=/

No | Words Gloss Ach KpA
1 abee dust "H
2 adee to dry "H "H
3 bee smell "H

4 bajee clothes "H "H
5 batee stone "H
6 gese slide, move over "H

7 Geuruee name (of mountain) "H

8 Jambo Tape name (of area) "H

9 keudke shop "H "H
10 | lagee such as "H "H
11 | lakee ask for, want "H "H
12 | leuncke mucus, slime "H
13 | meke meter "H

14 | meulinge in-law "H "H
15 |ribee thousand "H "H
16 | singlee elbow "H

17 | teunte certain "H "H
18 | thee realize "H

19 | ubee size "H

20 | watée time, when "H "H
Total number of words 17 12
Total number of tokens 199 179

n.b."H means thgroup of speakers produced the word

Significant differences were found the F1 and F2 ROGverage valuebetween Ach

[Z] and KpA[Z] (F1: t(376)=3.93, p<.0001; F2: t(376)=4.7%.@001), thereforehey

were produced differently. Frofigure 5.38 it also demonstrates that this diphthong

was producethy KpA language consultantgth a lack of movement in the vowel space

and this set of data also suggests fEdtwas produced asmonophthond3].
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¢Ach AKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

[ep)
F1 (Bark)

- 10

11

Figure5.38: Trajectoriesof Ach[Z] and KpA[Z ] from INT

Additionally, Figure 5.39shows therajectoriesof Ach [Z] from WE and INT and it

illustrates tha{=] production from INT has more movement than WE. This is further

confirmed by iteststhatshowed that there was no significant differencéhe F1 ROC
average valuegt(227)=2.49, p=0.007), but a significant differencethe F2 ROC

average valuest(227)=4.15, p<.0001)This suggests thahch language consultants

have [=] in their vowel inventoryas asserted by Asyik (1987), Durie (1985) and

Sulaiman, Jusuf, Hanum, Lani & Ali (1977).
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¢Ach [UDOAch [ vupD
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

%
[ep)
F1 (Bark)

- 10

11

Figure5.39: Trajectoriesof Ach/=/ from WE and INT

Figure 5.40shows thetrajectoriesof [=] by KpA language consultanfsom WE and

INT and it is seen that boshow no movement from one vowel pibio anothelin the
vowel space. This is confirmed byeststhat showed no significant differencés the

F1 and F2 ROG@verage valuesom both speaking contexts (F1: t(208)=0.32, p=0.375;

F2: 1(208)=2.81, p=0.003)n WE, KpA [=] was realized as a long monophthdatj
(see5.2.3.9 basednits averagelurationthatwaslonger compared tibs [3. However,
in INT, KpA [Z] had a shorter average duration at 0.102s comparéd g at 0.118s.
A t-test betweerINT and WE in the production off=] also showed a significant
differencein the average duratiorf§207)=8.09, p<.0001)lhis suggests that Kpkz |
in INT was realized as monophthofig. In addition,Figure 5.41shows thdrajectories

of KpA [Z] and plotof KpA [3 from both speaking contexts. It illustrates tkizty

250



were produced close to each other and this further confirms that lpduage

consultantdad lost/= /£ in their Acehnesand realized itloser to[3.

BKpA [O0UD AKpA [ UD
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(e}
F1 (Bark)

- 10

11

Figure5.40: Trajectoriesof KpA [= | from WE and INT
n.b. E /is realized a$3 by KpA language consultants in both speaking contexts
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BKp A

[ D
OKpA [ 0] *

F2 (Bark)
17 16 15 14 13 12 11 10

[ep)
F1 (Bark)

- 10

11

Figure5.41: Trajectoriesof KpA [= ], andplot of KpA [3 from WE and INT

n.b. E fis realized ag3 by KpA languageonsultants in both speaking contexts.

5.3.3.5 The production of / b

Unfortunately, no instances of words in the selected environment were found for this

soundby KpA language consultants from INthereforeno comparative analysis could

be conducted between the productioniiot by Ach and KpAlanguage consultantés

for Ach [i ] (see Appendi®.5.1 and P.5.2 only 4 tokens were measured from one

word foundas shown inmrable 5.15

Table5.15: Words to Elicit/* : /

No | Words Gloss Ach KpA
1 dhoe clog H

Total number of words 1 0
Total number of tokens 4 0

n.b."H means thgroup of speakers produced the word
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T-testcould not be conducted #se sample for Acfﬁi ] was n<30. However Figure

5.42illustrates the movement ahoein the vowel space, and similar to the findings

from WE (see5.2.3.5; INT also shows that its trajectory moves towards the back of the

vowel space instead of to theenter, suggesting[i u]. Therefore, Ach language

consultantproduced this diphthong similarly both contexts.

®@Ach [ADp©Ach [ Abp
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.42: Trajectoriesof Ach [i ] from WE and INT
n.b./';/ is realized a{;i u] by Ach language consultantsboth speaking contexts
5.3.3.6 The production of/lg /

From INT, 11 words were selected to extrdstt as shown inTable 5.16 with 61

tokens from Achlanguage consultan{see Appendi®.6.1 and P.6.2and 58 tokens

from KpA language consultan{see AppendiXQ.6.1 and Q.6.2
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Table5.16: Words to Elicitls /

No | Words Gloss Ach KpA
1 adoe younger sibling "H "H
2 asoe meat, filling, contents "H "H
3 beuwne iron "H
4 dudo€ludoe finally, at last "H "H
5 ganbe change "H

6 lakoe husband "H

7 lumpoe dream "H

8 pasoe insert, fill in "H

9 pujoe praise "H
10 | soe who "H "H
11 |toe near "H "H
Total number of words 9 7
Total number of tokens 61 58

n.b."H means thgroup of speakers produced the word

The larger F2 ROGverage valudrom KpA [?;] implies that it was produced with

greater diphthongal movement compared to A¢h? as shown inFigure 5.43
However, no significant differences were found in the F1 and F2 BR@gage values
between AcH ;] and KpA[ ;] (F1: t(117)=1.5, p=0.068; F2: t(117)=3.02, p=0.002)
NonethelesskFigure 5.43shows thafor Ach [ ;] very small movement is seen to be
moving towards the back of the vowel space as indicated in (842 5.2.3.9,
suggestinglai]. Furthermore previousfindings from WE also showed that KpA ;7]
moved towards the back of the vowels space suggedsmghowever findings from

INT showedthat itstrajectory dd move towards theenterof the vowelspaceeven

though the movement is extremely smalhis suggests thdt;] is maintained in INT

by these language consultants.
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®Ac hp ]AKp AD |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

%
S
M
F1 (Bark)

- 10

11

Figure5.43: Trajectorieof Ach[ ;] and KpA[ ;] from INT
n.b. P;/is realized closer tp 7] oy Ach language consultants

Figure 5.44shows the trajectory of Ach;] from WE and INT and both show that the

diphthong production is moving towards the back of the vowel space, sugdésiing

Although the trajectory in WE shows more movement than INfésts conducted
showed that there were no significant differenicethe F1 and F2 ROGverage values
(F1: t(89)=0.87, p=0.193; F2: 1(89)=0.97, p=0.167), suggesting that this diphtfasng

produced similarly in both speaking contelysAch language consultants
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®Ac hp JWB[ ©Ac hp JINTY
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

e Z

F1 (Bark)

- 10

11

Figure5.44: TrajectoriesAch [ ;7 from WE and INT

n.b. P;/is realized closer tp 7] oy Ach language consultants in both speaking
contexts

Figure 5.45demonstrates thieajectoriesof KpA [ ;] from WE and INT. The trajectory

from WE shows thdt ;7 is also moving towards the back of the vowel space suggesting

[I0]; however the trajectory in INT shows movement towards ¢eater instead. This

was confirmed by tests betweerthe two peaking contextsyhere no significant
differences was foundéh the F1 ROC average value$t(86)=2.65, p=0.005), but a

significant difference was founid the F2 ROCaverage valuef(86)=4.14, p<.0001).

In general, tican be assumed that KdAnguage consultanteaintained/ls/ in their

Acehnese
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BKp Ap W] AKp Ab JINDY
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

zf b
A L 6

F1 (Bark)

- 10

11

Figure5.45: Trajectoriesof KpA [ ;] from WE and INT

5.3.3.7 The production of /ui/

From INT, only one token was found eachAgh language consultafsee Appendix
P.7.1 and P.7.pand KpAlanguage consultarfseeAppendixQ.7.1 and Q.7.2 This is

as shown imable 5.17

Table5.17: Words to Elicit/ui/

No | Words Gloss Ach KpA
1 apui fire "H

2 phui light weight H

Total number words 1 1
Total number of tokens 1 1

n.b."H means thgroup of speakers produced the word

A t-test wasnot conducted between Ag¢hi] and KpA[ui] as each had only one token

for this sound (on<30). However, the larger F2 ROC value from Kp#] implies that
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it was produced with a more diphthongal movement compared tgujchs shown in

Figure 5.46

®Ach [ui] AKPpA [ui]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure5.46: Trajectoriesof Ach [ui] and KpA[ui] from INT

Thetrajectoriesof Ach [ui] from WE andINT is shown inFigure 5.47 Even though the

trajectory in WE shows more movement than INT, thiess between both speaking
contextsshowed that there were no significant differences the F1 and F2 ROC

average value§-1: (1(29)=0.01, p=0.496; F2: 1(29)=0.01, p=0.496), suggesting similar

[ui] production.
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® Ach [ui] (WE) <©Ach [ui] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.47: TrajectoriesAch /ui/ from WE and INT

T-testsbetweenKpA [ui] from WE and INT showed that there wano significant

differencein the F1 ROC average value$t(29)=2.06, p=0.024), thusa significant

differencein the F2 ROCaverage valuef(29)=5.96, p<.0001). This suggests tha}

from WE shows more movement than INT as demonstratétdgure 5.48 Thus the
results from INT must be treated with cauatias there was only one token measured

from each group of speakers for this speaking context.
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BKpA [ui] (WE) AKpATui] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.48: Trajectoriesof KpA [ui] from WE and INT

5.3.3.8 The production of/ ; i [/

From INT, 14 tokens were found for A¢hi] from one word (see AppendR8.1 and

P.8.2 and no instances of this sound was found from Ha#guage consultantss

shownin Table 5.18

Table5.18: Words to Elicit/; i/ by Ach LanguageConsultants

No | Words Gloss
1 hei to call
Total number of words 1
Total number of tokens 14

n.b."H means the group of speakers produced the word.

Similar to WE,Table 5.1%hows that the worblei by Ach language consultants in this

set of data was also producedh@swith [oi] by KpA language consultants (12 tokens).

A t-test was not performed as the sample for KA with [oi] wasn<30. However,
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Figure 5.49clearly showsthe trajectories of this sound production by both language

consultants. The onset of this diphthong from Ach language consultants does start at the

center position in the vowel space suggestfing whereas its onset by KpA language
consultants starts at the back position in the vowel space, sugdgestinggain, the

onset F1 and the offset F¥erage valuetor Ach [;i] is 639 Hz and 1724 Hz, which

further suggest this particular diphthong produrct Whilst the onset F1 and offset F2

average valuefor KpA [;i] are 553 Hz and 1230 Hz, suggestjog. Once more, INT
suggests that KpA language consultants had/j@sin their Acehnese and produced it

closer tofoi] instead.

Table5.19: Words to Elicit/; i/ by KpA language consultanksit Produced a$oi]

No | Words Produced as | Gloss
1 hei hoi to call
Total number of words 1
Total number of tokens 12

n.b."H means thgroup of speakers produced the word
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®¢Ach AKpA |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

>
N (631
F1 (Bark)

- 10

11

Figure5.49: Trajectoriesof Ach [;i] and KpA[;i] from INT
n.b./;i/ is realized closer tfwi] by KpA language consultants

Thetrajectories of AcH;i] and from WE and INT ar&rther shown irFigure 5.50A

t-test was not conducted as the samyasn<30. Despite the trajectory from WE shows

more movement than INThoth movemens are rising in the vowel spacsuggesting

similar productionsof [; i].
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®@Ach [DiOAch [ Di
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.50: Trajectoriesof Ach [;i] from WE and INT

A t-test for KpA[;i] from WE and INT was not performed as the sample fromWd$

n<30. However,hetrajectoriesof KpA [;i] from both speakingontexts inFigure 5.51

show that both have onset at the back position in the vowel apdaaffset towards the

front position suggestingoi]. The movement ofoi] is se@ to bemore from WE than

INT.
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BKpA [DpDi AKpA [ Di
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

.K\ﬂl 5

(o]
F1 (Bark)

- 10

11

Figure5.51: TrajectorieKpA [;i] from WE and INT

n.b./;i/ is realizedcloser to[oi] by KpA language consultants

5.3.3.9 The production of /oi/

From INT, anumber of 8 tokens of Acfoi] (see AppendiX.9.1 and P.9.pand 29

tokens of KpA/oi/ (see AppendixQ.9.1 and Q.9.p were extracted from the words

shownin Table 5.20 As n<30 for this sound fromboth group of speakers in INT,

therefore no ttest wasperformed.

Table5.20: Words to Elicit/oi/

No | Words Gloss Ach KpA
1 beuDi correct H "H

2 ghoi to mix "H

3 hoi to call "H

4 kummi collect H "H

5 numidi number "H
Total number of words 2 5
Total number of tokens 8 29

n.b."H means thgroup of speakers produced the word
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The smaller F1 RO@verage valuef KpA [oi] suggests that it was produced with a
lesser movement compared to Ach]. Figure 5.52shows theparallel trajectories of

this diphthong by both groups of language consultant®ipproduction.

¢ Ach [oi] AKpAoi]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

5 A —UN (5

(o]
F1 (Bark)

- 10

11

Figure5.52: Trajectorieof Ach [oi] and KpA[oi] from INT

Moreover,Figure 5.53hows thedrajectoriesof Ach [oi] from WE and INT.From here,

it is seen thathte production of this diphthong was produced with more movement from

WE compared toNT.
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® Ach [0i] (WE) < Ach [oi] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

»
F1 (Bark)

- 10

11

Figure5.53: Trajectoriesof Ach [oi] from WEand INT

KpA [oi] from WE alsoshowedmore movement than INT akemonstratedn Figure

5.54
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BKpA [0]] (WE) AKpA [oi] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

I\. (4

(o]
F1 (Bark)

- 10

11

Figure5.54: Trajectoriesof KpA /oi/ from WE and INT

5.3.3.10 The production of / b

Unfortunately, no instances dfi/ were found inINT, both from Ach and KpA

language consultants. Thereforirther assessment on this sound could not be

conducted on this set of data.

5.3.3.11The production of / Isi /

No instances ofld/ were found for both Ach and KpA language consultants in INT.

Therefore further examination on this sound could not be conducted in the natural

speaking context.
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5.3.3.12 The production of /ai/

A number of 13 words were found to extrdai/ from INT as shown inTable 5.21

with 104 tokens from Aclianguage consultan{see AppendiP.121 and P.12.Rand

97 tokens from KpAanguage consultan(see AppendixQ.121 and Q.12.p

Table5.21: Words to Elicit/ai/

No | Words Gloss Ach KpA
1 akai mind "H

2 andai if "H

3 asai origin, as long as, just so "H "H
4 banti pillow "H "H
5 beulai stock "H
6 gatai itch, itchy "H

7 hali hey "H "H
8 kapai ship, plane "H "H
9 meuningau died, dead "H "H
10 | padatai actually "H

11 | pasai because "H
12 | saqi only "H
13 | tinggai live H "H
Total number of words 10 9
Total number of tokens 104 97

n.b."H means thgroup of speakers produced the word

On the production ofai/ from both groups of language consultants, a significant

difference was foundn the F1 ROCaverage value$t(199)=6.28, p<.0001), but no

significant differencesin the F2 ROC average values(t(199)=0.15, p=0.440).

Consequently, the smaller F1 and F2 R@@rage valuesf KpA [ai] indicate that it

was produced with lesser movement compared to[&i¢land this can be seen in their

trajectories irFigure 5.55
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¢ Ach [ai] AKpAai]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.55: Trajectoriesof Ach [ai] and KpA[ai] from INT

Figure 5.56ilustrates that the trajectory of Adhi] from WE showsmore movement

than INT, thust-tests showd no significant differences the F1 and F2 ROC values

(F1: t(132)=2.6, p=0.005; F2: t(132)=1.8=0.037, therefore [ai] was produced

similarly in both speaking contextty Ach language consultants
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® Ach [ai] (WE) < Ach [ai] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.56. TrajectoriesAch [ai] from WE and INT

Figure 5.57demonstrategshat KpA [ai] from WE shows more movement s well

compared to INT, howeven-tests results showed that there were no significant

differencesin the F1 and F2 ROCaverage valuegFl: t(125)=2.08; p=0.020; F2:

t(125)=1.8, p=0.037) and dai] were produced similarlin both speaking contexts by

KpA language consultants
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BMKpA [ai] (WE) AKpA [ai] (INT)
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o]
F1 (Bark)

- 10

11

Figure5.57: TrajectorieKpA [ai] from WE and INT

5.4  Conclusion

The results showed that for Adnguage consultantthe diphthongs*éi } and/Is £ from
WE and INT bothdisplayedtrajectoriesthat move to high back positionssuggesting

vowels akin to[i u] and[la]. The other diphthongwere generally maintainetiamely

fizl, IZ £ 1E o, u;/, lil, 1, loil, /'i/, i/ and/ail.

For KpA language consultants, there were only three diphththragsppeared to be

maintained, which weraii/, /oi/ and/ai/. FurthermoreINT had validatedVE findings

of the monophthongisation of the onset segment involved fwandiphthongs/ i b /

/0D/, to be realized asonophthonggi] and[3J. The diphthongdE ; and/u;/ were
realized differently in both speaking context, whéfe/ was closer tdE / in WE but

realized as a monophthofig/ in INT, whilst/u;/ was closer téuE / in WE but realized
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as a monophthong/ in INT. Similar to WE, all instances afi/ in heiin INT were also
realized agoi]. In WE, the diphthongs in the wordtiéeandtoe were realized af o],
thus in INT the soundls / was conservedn WE, the diphthong in the wordgdina
was realized agle], and the diphthong in the wordoih as was realizedoe].
Nevertheless, no further examination could be conducted on the producﬂom iill

and/Is/ as they were absent in INT in the sté&l environment for this study.

Furthermore, -tests conducted between Ach and KpA centering diphthongs from WE
showed that no significant differences were found in the F1 ROC average values
(t(5)=1.43, p=0.106) and in the F2 ROC average values (t)=p=0.135). Next,-t

tests conducted between Ach and KpA rising diphthongs from WE also showed that no
significant differences were found in the F1 ROC average values (t(5)=1.31, p=0.124)
and in the F2 ROC average values (t(5)=1.56, @B€).0his indicaes that the rates of
change of thaliphthongsbetween the two groups of language consultants from this

speaking context are similar.

T-testswere further conducted between Ach and KpA centering diphthongs from INT.
The results showed that no significant differences were found in the F1 ROC average
values (t(5)=0.41, p=0.350) and in the F2 ROC average values (t(5)=1.92, p=0.057).
Then, ttests onducted between Ach and KpA rising diphthongs from INT also showed
that no significant differences were found in the F1 ROC average values (t(5)=1.31,
p=0.124) and in the F2 ROC average values (t(5)=1.16, p=0.150). This indicates that the
rates of changef thediphthongsetween the two groups of language consultants from

this speaking context are similar.
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CHAPTER 6 : INFLUENCE OF STANDARD MALAY AND KEDAH DIALECT

VOWELS ON ACEHNESE VOWELS IN KAMPUNG ACEH

6.1 Introduction

The previous chapter presented the characteristiéscehnese orabowels spoken by
speakers in Ach angresent dayAcehnese descents KpA. This chapter presents
findings from theSM and KD vowel measurements amamineshe similarities and
differences betweethem It further presents the possible influences fr&m and KD
vowels towardsAcehnese vowels produced by speaker&pA\. Lastly, this chapter
discusssthe possible relationship betweédentity and the maintenace of Acehnese

sounds iIrkKpA.

6.2  The Quality of SM and KD Vowels
In total, 198 tokens were measured to study SM and KD voweslihere vasn<30 for

every vowel, no-testwasconducted for the findings of SM and KD vowels.

6.2.1 SM Vowels
There were 90 elicitation tokens for the nine SM vowels; with 54 tokens for six

monophthongs and another 27 tokens for three diphthongs.

6.2.1.1 SM Monophthongs

TheF1 and F2averagevaluesandduratiors for the monophthong vowels are presented
in Table 6.1 SD in parenthesess also presentedThe average values of the
monophthongs as producby every SM language consultar@n be found in Appendix

R.
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Table6.1: F1 and FAverage Valuesand SD folSM Monophthongs

Vowel Target | Duration 2}'}2' gé 2}'}2' g[z) Ave. F1 | Ave. F2
Word (sec) (H2) (H2) (Bark) (Bark)

. . 0.092 428 2703 4.10 14.98
| P21 002 | (1858) | (90.55) | (0.17) | (0.20)
o beta 0.110 567 2417 5.31 14.30
(0.01) | (18.97) | (122.19)| (0.16) | (0.31)

a batu 0.121 948 1706 8.17 12.06
(0.02) | (32.96) | (39.88) | (0.11) | (0.16)

U buta 0.103 468 1028 4.46 8.69
(0.01) | (25.16) | (50.41) | (0.22) | (0.31)

o kota 0.130 579 1182 5.41 9.60
(0.02) | (34.51) | (24.99) | (0.29) | (0.29)

. peta 0.072 583 1889 5.44 12.73
’ (0.02) | (28.14) | (91.15) | (0.23) | (0.31)

The placement of vowels in the vowel space for SM monophthongs can be seen in

Figure 6.1

n. b. *central vowel

SM Monophthongs

F2 (Bark)
17 16 15 14 13 12 11 10 9 8

(e}
F1 (Bark)

- 10

11

Figure6.1: Plot of formantaverage values f@M monophthongs
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From Figure 6.1 the positions ofi] and[e] can be seen as front vowe]s] and[a] as

central vowels, anfu] and[o] as back vowels. These are similar to the descriptions of

these vowels in previous studies (e.g. Asmah, 1993; Claiga2001; Indirawati &

Mardian 2006; Teoh, 1994; Yunus 1980)able 6.1provides the measurements for

these vowels to further illustrate their qualities. The sdijpntdas smaller F1 average

value but bigger Faverage valueompared to the other front vowe], therefore it

was produced higher and more fronted tfign This is clearly illustrated ifrigure 6.1

Similarly, [;] as a central vowel also has smaller &frage valuébut bigger F2

average valueompared tda], and its position is also higher and more fronteah flah

in the centerof the vowel space. Finallyu] was produced withthe smallest F1 and F2

average valuesompared to the other back vowe], therefore it is positioned higher

and more back thdm] in the vowel spaceThe following Figure 6.2showsthe scatter

plot of these vowels as produced by the language consultants as front, central and back
vowels.In general, théanguageconsultants clearly maintained the distinction between

these vowels in the vowel space.
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SM Monophthongs
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

i &P Ju - 4

Tl o8 3o |

F1 (Bark)

- 10

11

Figure6.2: Scatter plot of SMnonophthongs

Refering to studies byMardian (2005) and Shaharina and Shahidi (26&®2Malay
vowels, different qualitiesvere found n their findings compared to the findings
presented inhis present studyThis can be seen in the phafttheir SM monophthongs
with thosein this study as shown iRigure 6.3 In Figure 6.3 Shaharina and Shahidis
vowels are only represented ligmale speakeras this studywas based orfiemale

languagecorsultants
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¢ Malay Vowels (Mardian, 2005
OFemale Malay Vowels (Shaharina & Shabhidi, 20:
SM Monophthongs

F2 (Bark)
16 15 14 13 12 11 10 9 8 7 6

(o)) (6} i w
F1 (Bark)

T
~

Figure6.3: Plot of SM monophthongs from Mardian (2005), Shaharina and Shahidi
(2012) and this present study
Based orFigure 6.3 it is seen thaspeakers frooMar di andés (2005) and

Shahidi és (2012) studi es ddthepowelsgldndfao t he

higher Thus for [€] and[;], bothwere produced higher by the speakers from Shaharina
and Shahidi and | duyehe langyage Mansultants in this study- o r

produced it more back and slightly lower than the other two studies. LEstlys

produced higher by the speaker from Mardian and lower by the speakers from
Shaharina and Shahidi compared to this present sAglthe number of speakers and
also the words used to elicit the vowels from previous studies are unkmmwn,
comparative analysisoald be conducted among thesteidies. Nevertheless, the piot
Figure 6.3visibly shows that speakers from every study makdistinction among the
vowel productions. The different qualities are possibly due to the different words and

contexts used to extract the vowels by previous studies compared to this present one.
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6.2.1.2 SM Diphthongs

Table 6.2presentgshe F1 and F2 ROGverage valuetr eachSM diphthongand SD

are in parenthese3he average values of the diphthongs as prodbgedvery SM

language consultacan be found in Appendix S.

Table6.2: F1 and F2 RO@verageValues and SD for SM Diphthongs

Diphthongs | Target Word | F1 ROC (Hz/sec)| F2 ROC (Hz/sec)
y lambai -2798 6337
(695.25) (1671.15)
kerbau -2301 -2902
au (500.39) (494.68)
. amboi -534 12609
ol (452.54) (21.23.63)

Based onTable 6.2 the largestF2 ROCaverage valudor [oi] indicates that it was

produced with the moshovemenicompared to the other diphthondai] and[au]. The

negativeF1 ROC averagevaluesfor all three diphthongsndicate movementsfrom

lower to higher vowa as can be seen iRigure 6.4 The positive F2 ROGverage

valuesfor [ai] and[oi] indicatetheir movementsowards the front of the vowel space,

approximatindi], whilst the negative F2 RO@verage valuér [ay mears movement

towards the back of the vowel spa@pproximating[u]. These descriptions amdso

similar to the descriptions of these diphthongs in previous studiéssimah (1993),
Indirawati and Mardian (2006) and Teoh (199&pr Figure 6.4 every diphthong
averaganeasuremenn Bark for SM languageonsultants are provided in Appendices

S.1.1to S.3.2.
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SM Diphthongs
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

Oi

(e}
F1 (Bark)

ai

- 10

11

Figure6.4: Diphthongal movements f&M diphthongs

6.2.2 KD Vowels

For eleven KD vowels, a total of 108 elicitation tokens were measured; witbkéAs
for eight monophthongs and another 36 tokemgdor diphthongsThey are explained

in the following subsections.

6.2.2.1 KD Monophthongs
TheF1 and F2averagevaluesand duratios for the monophthong vowels are presented

in Table 6.3 SD in are alsopresented.The average values of monophthongs as

producedoy every KD language consultazdn be found in Appendix T.
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Table6.3: F1 and FAverage Valuesand SD for KD Monophthongs

. Ave. F1 | Ave. F2
Vowel wg%gt Dl(JSrzg;Jn and SD | and SD A(\\ézrlf)l A(\\ézrlf)z
(Hz) (Hz)

. . 0.103 404 2782 3.89 | 15.16
| Pta 1 003) | (37.64) | (120.17)| (0.34) | (0.25)
. veta | 0111 516 2576 487 | 14.69
(0.01) | (25.10) | (67.02) | (0.22) | (0.16)
— | bepen| 0122 599 2520 558 | 14.56
= (0.01) | (18.00) | (49.01) | (0.15) | (0.12)
. oay | 0143 861 1856 758 | 12.62
(0.03) | (53.58) | (92.62) | (0.38) | (0.33)

] outa | 0102 421 1052 4.03 8.83
0.02) | (17.59) | (50.12) | (0.16) | (0.31)

. om | 0151 504 1159 4.77 9.47
(0.03) | (18.00) | (35.50) | (0.16) | (0.20)

s | bodong| 051 595 1186 5.54 9.63
(0.02) | (15.87) | (66.33) | (0.13) | (0.37)
. 0.073 559 1932 524 | 12.88
! Pea | 0.02) | (34.44) | (73.73) | (0.29) | (0.25)

Figure 6.5further showsthe plot of formant average valudsr

n. b. *central vowel

illustrates the placement of vowels in the vowel space.

KD Monophthongs

F2 (Bark)

17 16 15 14 13 12 11 10 9

7

o u
® 0
®Is

(e}
F1 (Bark)

- 10

11

Figure6.5: Plot of formant average values #D monophthongs

KD vowels and
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Figure 6.5shows that theres a clear distinction of th&ont, centerand back vowels

The front vowels includ@], [€] and[3, the centervowels ard;] and[a], and the back

vowels ardgu], [0] and[ld. The positions of these vowedsesimilar to the descriptions

of these vowelsn previous studies bpsmah (1993) and Isniaet al. (2002) Thus

based on the measurements in this acoustic study, the qualities of the vowels are known

as shown inrable 6.3 For the front voweld,i] has a bigger Faverage valueompared

to [€] and[3], and this igdiscerniblein Figure 6.5where it is seen to be positioned more

fronted compared to the other two front vowdlke sound;] has smaller Faverage

valuebut bigger F2 average value comparefiaiaand this is shown by ifgositionthat

is higher andslightly more fronted thafag] in the centerof the vowel spacd.astly, [u]

was producedwith the smallest F1 and F2 average values compared to the other back

vowels[u] and[ld and this is illustrated by its position thafustherback than the other

back voweldn the vowel spaceThe followingFigure 6.6further shovg the scatter plot

of these vowels produced by the language consultants as front, central and back vowels.

281



KD Monophthongs
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7
| | | | | | | | | 2

]
)
(e}
F1 (Bark)

* 7
®» »

0.‘ 8
a

- 9

- 10

11

Figure6.6: Scatter plot of KDmonophthongs

The scatter plot fofi], [€] and[3 presented irrigure 6.6shows that there is variability
in the way that these vowels were produced by the language consib@mis.tokens

of [i] were produced very close gl and some tokens ¢ were also produced near to
[3. However, he standard deviatior(seeTable 6.3 shows that this variability is not

prominent becauseach language consultaehded to maintain the distinction between
these three vowels as shown Figure 6.7 which pregnts the productiorf front

vowels by KOL.
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O KD1 [j]

KD1[e] AKD1

F2 (Bark)

17 16 15 14 13 12 11 10 9

8

7

o
F1 (Bark)

- 10

11

Figure6.7: Scatter plot ofi], [e] and[3 for KD1

6.2.2.2 KD Diphthongs

The F1 and F2 ROGuveragevalues for eachlKD diphthongandSD in parentheseare

presented imable 6.4 The average values of the diphthongs as prodbgeslrery KD

language consultacan be found in Appendix U.

Table6.4: F1 and F2 RO@verage Valuesand SD for KD Diphthongs

Diphthongs | Target Word | F1 ROC (Hz/sec) F2 ROC (Hz/sec)

. lambai -2642 5485

al (1065.9) (2316.05
kerbau -2332 -3852

au (629.0) (1509.29
. bui -54 7533

ul (258.89) (2306.94)
o amboi -391 9152

(446.09 (3703.70
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In Table 6.4 the largest F2 RO@veragevalueis found in[oi], this means that is was
produced with the most movement compared to the other diphtHaijggau and[ui].
The smallestF1 ROCaverage valuéor [ui] indicatal a lack of change in vowel height
for this diphthong. The positive F2 RQ@erage valuefor [ai], [ui] and[oi] reflect the
trajectoriefrom the back tothefront of the vowelspaceapproximatingi] as shown in
Figure 6.8 Whilst the negative F2 RO@verage valuéor [au represents its trajectory

to the back of the vowel space, approximafinjy These descriptions are ala&in to

the descriptions of these diphthongs in previauditorystudies byAsmah (1993) and
Ismail, et al. (2002)For Figure 6.8, every diphthong averagaeeasuremeritn Bark for

KD language consultants are provided in Appendices U.1.1 to U.4.2.

KD Diphthongs
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

»
F1 (Bark)

- 10

11

Figure6.8: Diphthongal movements f&D diphthongs
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6.3 Influences from SM and KD Vowels

This section further presentise possible influencesf SM and KD vowelproduction
towards the production &cehnese vowels produced KpA language consultant3o
do so,the similarities and differences between the productionAckEhnese vowels in
KpA with SM and KD vowelsare presentedt also looks back at the findings of
Acehnese vowels ich in CHAPTER 4and CHAPTER 5and relates them with the

findings presented irhe followingsectiors.

6.3.1 Comparison of Monophthongs
This sction presents theomparisonof monophthongs from A, Ach, SM and KD
language consultant€omparisorwith Ach language consultantgasalsoconducted to

further study their similarities and differences in vowel producti®@hs.comparison of

vowelsJi], [€], [; ], [a], [u] and[o] were conductedetween Acehese in Ach and KpA,
SM and KD because these vowels are present in their vowel inventohést g and
[l were only conducted betweéxtehnese vowels iAch andKpA and KD vowelsas

SM do not have thesawo vowels in its inventory. The voweliE] and ['] were

excluded as these vowels are only realimedcehnesegbut notin SM and KD.The
findings from WEare written as AGiWE for Ach language consultants and K{WRE
for KpA language consultants. Similarly, the findings from INT are written asINgh

for Ach language consultants and KT for KpA language consultants
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6.3.1.1 The vowellil

All four groups ofKpA, Ach SM and KDlanguage consultanggroduced/i/ in their

speech.To better see th¢i] production from all language consultanf&able 6.5

provides theaverage values ¢if producedhe four groups ofanguage consultant§he

average values df] from Ach and KpA language consultants are presefmted both

WE and INT.

Table6.5: Measurements of /i/ frorall language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark)
Ach-WE 0.155 429 2653 4.11 14.87
(0.05) (27.73) (130.08) (0.25) (0.29)

KpA-WE 0.142 424 2775 4.07 15.14
(0.03) (21.30) (126.67) (0.19) (0.26)

Ach-INT 0.094 489 2663 4.63 14.88
(0.05) (42.83) (167.68) (0.38) (0.38)

KpA-INT 0.098 490 2707 4.65 14.99
(0.05) (33.25) (160.07) (0.29) (0.35)

SM 0.092 428 2703 4.10 14.98
(0.02) (18.58) (90.55) (0.17) (0.20)

KD 0.103 404 2782 3.89 15.16
(0.03) (37.64) (120.17) (0.34) (0.25)

n.b. Standard Deviations are in parentheses

From Table 6.5[i] from AchhWE was produced with the longest duration at 0.155 sec

compared tothe other groups of language consultants, whereas Sihguage

consultantsproduced it with the shortest duration at 0.092 $¥e. start first on the

comparison ofi] between KpA, SM and KD language consultaitse distribution of

[i] from KpA-WE, KpA-INT, SM and KDare shown inFigure 6.9 It shows overlap

between the vowels producéy these three groups nguageconsultarg, meaning

thatthey producedi] similarly.
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Figure6.9: Distribution of[i] from KpA-WE, KpA-INT, SM and KD

Next, we compare the production[dfby all four groups of languagmnsultantsRefer
to the findings in4.2.3.1and4.3.3.1 [i] from Ach-WE and KpAWE were produced

similarly. Figure 6.10andFigure 6.1further illustrate how the tokens pf by Ach and

KpA language consultanfsom WE and INT, SM and KDanguage consultants/erlap

andshow a lack of contrasthereforetheyproducedhis soundsimilarly.
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Figure6.10: Distribution of[i] from Ach-WE, KpA-WE, SM and KD
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Figure6.11: Distribution of[i] from Ach-INT, KpA-INT, SM and KD

288



6.3.1.2 The vowel/e/

The sounde/was also produced bigpA, Ach, SM and KDlanguage consultantSable

6.6 provides theaveragevalues of[€] production from allfour groups oflanguage

consultants The average values ¢&] from Ach and KpA language consultants are

presentedrom both WE and INT.

Table6.6: Measurements of /e/ froall language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.142 504 2518 4.77 14.55
(0.04) (49.31) (112.30) (0.43) (0.27)

KpA-WE 0.164 486 2666 4.62 14.90
(0.03) (28.05) (129.06) (0.25) (0.30)

Ach-INT 0.102 555 2516 5.20 14.55
(0.05) (26.40) (172.04) (0.22) (0.42)

KpA-INT 0.115 547 2685 5.14 14.94
(0.05) (23.97) (166.20) (0.20) (0.39)

SM 0.110 567 2417 5.31 14.30
(0.01) (18.97) (122.19) (0.16) (0.312)

KD 0.111 516 2576 4.87 14.69
(0.01) (25.10) (67.02) (0.22) (0.16)

n.b. Standard Deviations are in parentheses

Table 6.6indicates thafe] from KpA-WE was produced with the longest duration at

0.164 sec compared tthe othergroups oflanguage consultants, whergagfrom Ach-

INT wasproduced with the shortest duration at@. sec.The distribution ofle] from

KpA-WE, KpA-INT, SM and KDare shown irFigure 6.12 Between SM and KDjge]

is seen to bealifferentiatedby height where KOe] is seerto be producethigher in the

vowel spaceWhilst [e] from KpA-WE and KpAINT is seen to collapse with K[2]

meaningthey were produced similarhsubstantial overla@mmong[e] productions in
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thesethree groups of speakeissseen indicating that they were produced in the same

way.

®KpA-WE [e] AKpA-INT[e] ®SM [e] OKD [e]
F2 (Bark)
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Figure6.12: Distribution of[e] from KpA-WE, KpA-INT, SM and KD

In 4.2.3.2and4.3.3.2 [e] by Ach and KpAlanguage consultanfsom both contexts was

also reported to be produced simyarThe overlapping distributioaf [e] produced by

Ach and KpAlanguage consultania both speaking contexts, SM and Kénguage

consultantdan the vowel space are shown kigure 6.13and Figure 6.14 Again, this

indicatal similar productionof [e] by these language consultants.
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Figure6.13: Distribution of[e] from Ach-WE, KpA-WE, SM and KD
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Figure6.14: Distribution of[e] from Ach-INT, KpA-INT, SM and KD
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6.3.1.3 Thevowell/ =/

KpA, Ach and KD language consultants produckd sound/Z, but SM language

consultants did not because it is not in SM vowel inventdhgreforethe comparison

of /2 is onlyconducted between KpAch and KDlanguage consultant¥o better see

the[3 production fromthese groups danguage consultant$able 6.7provides the

average value®f [3 production The average values df from Ach and KpA

language consultangse presented in both WE and INT.

Table6.7: Measurements of/ from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.158 629 2386 5.82 14.22
(0.04) (52.82) (141.79) (0.43) (0.36)

KpA-WE 0.111 580 2214 5.42 13.75
(0.04) (41.24) (174.40) (0.34) (0.45)

AchINT 0.104 658 2335 6.06 14.09
(0.05) (51.51) (125.97) (0.412) (0.33)

KpA-INT 0.118 650 2493 5.99 14.49
(0.06) (49.68) (173.08) (0.39) (0.43)

KD 0.122 599 2520 5.58 14.56
(0.01) (18.00) (49.01) (0.15) (0.12)

n.b. Standard Deviations are in parentheses

FromTable 6.7 [3 from Ach-WE was produced with the longest duration at 0.158 sec

compared tdhe othergroups oflanguage consultants, wherdaks from Ach-INT was

producedwith the shortest duration at 0.104 s€hke distribution of3 from KpA-WE,

KpA-INT andKD is presented ifrigure 6.15whichshowsoverlapbetween the vowels
and thismeans that they were producstilarly by these two groups danguage

consultants
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Figure6.15: Distribution of[3 from KpA-WE, KpA-INT and KD

Ach [3 was also found to be produced with the same quality as [KpAom both

speaking contextésee4.2.3.3and4.3.3.3. Based origure 6.16and Figure 6.17 this
sound was producegimilarly by the threeggroupsof languageconsultants as the tokens

of theirproductions overlap one another.
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Figure6.16: Distribution of[3 from Ach-WE, KpA-WE, SM and KD
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Figure6.17: Distribution of[3 from Ach-INT, KpA-INT, SM and KD
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6.3.1.4 Thevowell/ ; [

The sound;/ wasproduced by KpAAch, SM and KD language consultanisable 6.8

provides theaveragevalues of[;] production from allfour groups oflanguage

consultants The average values ¢f] from Ach and KpA language consultants are

presentedrom both WE and INT.

Table6.8: Measurements df/ from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.156 547 1825 5.14 12.51
(0.03) (27.20) (122.35) (0.23) (0.45)

KpA-WE 0.174 525 1489 4.95 11.15
(0.06) (21.34) (138.00) (0.18) (0.61)

Ach-INT 0.082 623 1874 5.77 12.68
(0.06) (18.52) (154.18) (0.15) (0.54)

KpA-INT 0.111 567 1471 5.31 11.07
(0.07) (27.60) (122.40) (0.23) (0.56)

SM 0.072 583 1889 5.44 12.73
(0.02) (28.14) (91.15) (0.23) (0.312)

KD 0.073 559 1932 5.24 12.88
(0.02) (34.44) (73.73) (0.29) (0.25)

n.b. Standard Deviations are in parentheses

From Table6.8, [;] from KpA-WE was produced with the longesterageduration at

0.174 sec compared tbe other groupsof language consultants, wherda$ by SM
language consultantsas produced with the shortestverageduration at 0.072 sec.
Figure 6.18illlustrates the distribution of;] from Ach-WE, KpA-INT, SM and KD in
the vowel spaceBetween SM and KD, thdistribution of[;] is seen tdack contrast

indicating similar productions. KpAVE and KpAINT, however,areseen to produce

this soundfurther back than SM and KDAs found in4.2.3.5and4.3.3.5 [;] by KpA
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language consultantwas realized closer t§J in both citation and spontaneous
contexts This is also apparent Figure 6.18vherethedistribution of KpA[;] suggests

a sounctloser to[J.

®KpA-WE [ AKpA-l NT @SM [OKD |
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7
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Figure6.18: Distribution of[;] from KpA-WE, KpA-INT, SM and KD
n.b./;/ is realizedcloser to[ Y KpA language consultants

In 4.2.3.5and4.3.3.5[;] in Ach-WE and AchINT was also reported to be produced
differently from KpA-WE and KpAINT whereby[;] in both contexts wereealized

closer to[d by KpA language consultantand lip rounding was observed by the

researcher during the recording sessidm®king atFigure 6.19andFigure 6.201it is

seen thaf;] in Ach-WE and AchINT wascloser to SM and KD in its producticas

their tokens are overlapping
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Figure6.19: Distribution of[;] in Ach-WE, KpA-WE, SM and KD
n.b. Tokens of/;/ by Ach, SM and KDlanguage consultants/erlap
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Figure6.20: Distribution of[; ] from Ach-INT, KpA-INT, SM and KD
n.b. Tokens off; ] from Ach, SM and KOlanguage consultantserlaps
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6.3.1.5 The vowel/a/

The sounda/wasproduced byKpA, Ach, SM and KDlanguage consultant¥o better

compare th¢a] production from allgroups oflanguage consultant$able 6.9provides

their average values ¢&] production The average values ¢d] from Ach and KpA

language consultants are presetitom both WE and INT.

Table6.9: Measurements @&/ from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.165 877 1831 7.69 12.53
(0.06) (51.40) (65.49) (0.36) (0.23)

KpA-WE 0.176 928 1995 8.04 13.09
(0.03) (83.63) (57.67) (0.55) (0.19)

Ach-INT 0.104 880 1854 7.71 12.61
(0.05) (87.81) (123.20) (0.59) (0.45)

KpA-INT 0.097 860 1875 7.57 12.69
(0.04) (92.66) (189.20) (0.64) (0.67)

SM 0.121 948 1706 8.17 12.06
(0.02) (32.96) (39.88) (0.112) (0.16)

KD 0.143 861 1856 7.58 12.62
(0.03) (53.58) (92.62) (0.38) (0.33)

n.b. Standard Deviations are in parentheses

Based orrable6.9, [a] from KpA-WE was produced with the longest duration at 0.176

sec compared tthe othergroups oflanguage consultants, whereas KM produced

it with the shortest duration at 0.097 se@ure 6.21shows the distribution df] in

KpA-WE, KpA-INT, SM and KD in the vowel spac8etween SM and KDJ|a] is

differentiated by heighivith most tokendrom KD distributedhigher thanthose from

SM. Thus, the distribution df] from the three groups of language consultants shows a

considerabl®verlap suggesting thdhis sound was produceadnilarly.
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Figure6.21: Distribution of[a] from KpA-WE, KpA-INT, SM and KD

The findings i4.2.3.7reportecthat KpA-WE [a] was produced more fronted than Ach

WE [a] but similarly in the INT context Figure 6.22further shows thafa] in Ach-WE

overlap with  SM and KD, suggesting they were produced similadgain, its

distributionin KpA-WE areseen to be more frontédan the othersHence Figure 6.23

further shows the production ¢d] in Ach-INT and KpAINT, SM and KD. Here, the

tokens overlap sigficantly and this means that all four groups of language consultants

produced it in the same way.
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Figure6.22: Distribution of[a] from Ach-WE, KpA-WE, SM and KD.
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Figure6.23: Distribution of[a] from Ach-INT, KpA-INT, SM and KD.
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6.3.1.6 The vowel/u/
The soundu/ wasproduced byKpA, Ach, SM and KDlanguage consultant¥o better
compare thgu] production from allfour groups oflanguage consultant3able 6.10

provides th& average values ¢ti] production The average values ff] from Ach and

KpA language consultantseapresented from both WE and INT

Table6.10: Measurementsfdu/ from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.188 463 1367 4.41 10.58
(0.16) (37.95) (114.82) (0.34) (0.56)

KpA-WE 0.161 455 1499 4.35 11.19
(0.03) (32.79) (162.44) (0.29) (0.71)

Ach-INT 0.097 486 1181 4.61 9.60
(0.05) (40.30) (134.09) (0.35) (0.74)

KpA-INT 0.099 503 1290 4.76 10.19
(0.05) (22.89) (109.16) (0.20) (0.57)

SM 0.103 468 1028 4.46 8.69
(0.01) (25.16) (50.41) (0.22) (0.312)

KD 0.102 421 1052 4.03 8.83
(0.02) (17.59) (50.12) (0.16) (0.312)

n.b. Standard Deviations are in parentheses

Based onTable 6.10[u] from Ach-WE was produced with the longest duration at 0.188

sec compared tihe othergroups oflanguage consultants, whereas A producedt

with the shortest duration at 0.097 ségyure 6.24shows the distribution ofu] in

KpA-WE, KpA-INT, SM and KD in the vowel spac®&etween $ and KD, their

tokens overlapthis means similar production§he soundu] in KpA-WE and KpA

INT, howeverareseento have tokenghat aremore fronted than SM and KD.
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Figure6.24: Distribution of[u] from KpA-WE, KpA-INT, SM and KD

The findings in4.2.3.8revealed thafu] wasproduced similarlyn Ach-WE and KpA

WE. Figure 6.25further shows thafu] in Ach-WE andKpA-WE were produced more

fronted than SM and KDlanguage consultantdvioreover the findings in4.3.3.8

reported thatn INT, Ach and KpA[u] were also producedwith the same quality

Similarly, Figure 6.26presents the distributioof [u] in Ach-INT, KpA-INT, SM and

KD overlappingeach other, suggesting ththesefour groups of language consultants

produced this vowel similarly
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Figure6.25: Distribution of[u] from Ach-WE, KpA-WE, SM and KD
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Figure6.26: Distribution of[u] from Ach-INT, KpA-INT, SM and KD
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6.3.1.7 The vowel/o/

All four groups of KpA,Ach, SM and KDlanguage consultanfgoduced/o/ in their

speech.To better see thgo] production fromtheselanguage consultant3able 6.11

providestheir average values @] production The average values fid] from Ach and

KpA language consultants are preseritech both WE and INT.

Table6.11: Measurements @b/ from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.158 531 1013 5.01 8.60
(0.05) (38.90) (85.61) (0.33) (0.55)

KpA-WE 0.173 499 1124 4.73 9.27
(0.04) (27.77) (80.62) (0.24) (0.47)

Ach-INT 0.106 550 1186 5.17 9.63
(0.05) (26.76) (109.32) (0.23) (0.61)

KpA-INT 0.115 548 1209 5.15 9.75
(0.06) (26.56) (117.65) (0.23) (0.66)

SM 0.130 579 1182 5.41 9.60
(0.02) (34.51) (24.99) (0.29) (0.29)

KD 0.151 504 1159 4.77 9.47
(0.03) (18.00) (35.50) (0.16) (0.20)

n.b. Standard Deviations are in parentheses

From Table 6.11[0] from KpA-WE was produced with the longest duration at 0.173

sec compared tihe othergroups oflanguage consultants, whereas ASA produced it

with the shortest duration at 0.106 s€&be distribution of[o] in KpA-WE, KpA-INT

with SM and KD are shown ifigure 6.271t is shown that btweenthe three language

consultants,the distribution of [0] overlap, suggesting that they weproduced

similarly.
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Figure6.27: Distribution of[o] from KpA-WE, KpA-INT, SM and KD

Looking back at the findings i#.2.3.9from WE, KpA [0] was produced more fronted
than Ach[o]. Based on this citation conteXjgure 6.28alsoshows thafo] in KpA-
WE, SM andKD are more fronted than Acfo]. However,the findings in4.3.3.9
showed thafor INT, Ach and KpAJ[o] were produced in the same wdsigure 6.29

furthershows that the distributh of [0] in Ach-INT, KpA-INT, SM and KD overlap in

the vowel spagesuggesting similar productions
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Figure6.28: Distribution of[o] from Ach-WE, KpA-WE, SM and KD
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Figure6.29: Distribution of[o] from Ach-INT, KpA-INT, SM and KD
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6.3.1.8 The vowel/ Is/

The sound!d does not occur in SM. Therefore, the compariebthis sounds only

conducted between KpAAch and KD language consultant3able 6.12provides the

averagevalues offld production fromthese three groups tdnguage consultant$he

average values ¢f§ from Ach and KpA language consultants are preseinted both

WE and INT.

Table6.12: Measurements dl from all language consultants.

Language| Duration Ave F1 Ave F2 Ave F1 Ave F2
Consultant (sec) (Hz) (Hz) (Bark) (Bark
Ach-WE 0.150 669 1412 6.14 10.79
(0.04) (43.49) (113.26) (0.35) (0.53)
KpA-WE 0.172 648 1380 5.98 10.64
(0.04) (37.75) (84.80) (0.30) (0.42)
Ach-INT 0.109 659 1289 6.07 10.18
(0.06) (48.57) (139.49) (0.38) (0.72)
KpA-INT 0.105 648 1278 5.98 10.12
(0.05) (47.73) (120.96) (0.38) (0.63)
KD 0.151 595 1186 5.54 9.63
(0.02) (15.87) (66.33) (0.13) (0.37)

n.b. Standard Deviations are in parentheses

Based onTable 6.12 [l from KpA-WE was produced with the longest duration at

0.172 sec compared to the otlggoups oflanguageconsultantswhereas KpAINT

produced it with theshortest duration at 0.105 sé&egure 6.30presents the distribution

of [l in KpA-WE, KpA-INT andKD. It showsthe overlapping tokens ¢l from both

groups of langage consultantthat suggests similar productions
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Figure6.30: Distribution of[l from KpA-WE and KD

Ach [l was also found to be produced with the same quality as K$An both

speaking contextésee4.2.3.10and4.3.3.10. Similar to Figure 6.30 Figure 6.31also

shows thafl§ in Ach-WE is similar to KpAWE, but more fronted than KD. Hence,

Figure 6.32shows[ld in Ach-INT, KpA-INT and KD clearly @play overlapping

distribution which means that theyere produced with the same quality.
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Figure6.31: Distribution of[l§ from Ach-WE, KpA-WE, SM and KD
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Figure6.32: Distribution of[ld from Ach-INT, KpA-INT, SM and KD
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6.3.2 Comparison of Diphthongs

The comparison for diphthongs production from KpA, SM and KD language
consultantsare presented in this section. Further comparisons with lAcuage
consultantsverealsoconducted to investigate the influentlesyhadamong each other

for the vowels produced by these faroups of language consultants. The diphthongs

/ail and/oi/ were studied from all groups of language consultants, witiésproduction

of /ui/ was only conducted between Ach, KpA and kKibguage consultangs SM does

not havethis diphthongn its inventory The sound/au/was excluded asnly SM and

KD havethis diphthong Other Acehnese diphthongs not mentionede also excludd
as they are ndibund in SM and KDvowel inventories therefore comparisonsould

notbe made.

6.3.2.1 The vowel/ail

The vowel/ai/ wasproduced byKpA, Ach, SM and KDlanguage consultant$o better

see the duration artie F1 and F2average valuesf [ai] production from all language

consultants,Table 6.13provides th& average values dhi] production For Ac and

KpA [ai], theaveragevalues are presentéibm both WE and INT.
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Table6.13: Measurements déi/ from all language consultants.

Language Consultant Duration (sec)| Ave F1 ROC Ave F2 ROC
0.232 -1643 2085
Ach-WE (0.07) (927) (924)
0.233 -1607 2649
KpA-WE (0.06) (471) (871)
0.106 -2290 3900
Ach-INT (0.04) (1609) (3031)
0.125 941 3144
KpA-INT (0.07) (1340) (3637)
.y 0.128 2798 6337
(0.02) (695.25) (1671.15)
<D 0.158 2642 5485
(0.04) (1065.91) (2316.05)

n.b. Standard Deviations are in parentheses

Based on their F2 RO@&verage valuen Table 6.13 SMlanguage consultanpggoduced
this diphthong with the largest movement, followed by Kidguage consultantnd

lastly KpA languageconsultantsThis can be seen Figure 6.33hatshowstrajectories

of [ai] in KpA-WE, KpA-INT, SM and KD.The onset ofai] from SM isalso seen to

be positionedurtherback compared t&pA-WE, KpA-INT and KD.KpA-INT [ai] is

seen to have themallestmovement and starts with a higher onset compared to SM and
KD; this is perhaps due to igxtraction thatvas from continuous speech whilst SM and

KD were derivedfrom word citations.
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& KpA-WE /[ai] # KpA-INT [ai] BSM [ai] AKD [ai]
F2 (Bark)
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Figure6.33: Trajectorief [ai] from KpA-WE, KpA-INT, SM and KD

Ach /ai/ from WE was also found to be produced similarly with K[z} (seeb.2.3.13.
Figure 6.34displays thdrajectoriesof Ach andKpA [ai] from WE, SM and KD. Again,

SM [ai] is seen to havan onsefurther back than the others. KpWE [ai] is seen to

have an onset closer to KBurthermoreFigure 6.35presentdrajectoriesof Ach and

KpA [ai] from INT, SM and KD. Due tdhedifferent context of vowel extractions, Ach
and KpA[ai] from INT areseen to have smaller movements compared to SM and KD.

Once morethe onset oEM [ai] is seen to béurtherback compared to the others.
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¢ Ach-WE [ai] ¢ KpA-WE [ai] BSM [ai] AKD [ai]
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Figure6.34: Trajectorief [ai] from Ach-WE, KpA-WE, SM andKD
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@ Ach-INT [ai] ¢ KpA-INT [ai] BSM [ai] AKD [ai]
F2 (Bark)
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Figure6.35: Trajectoriesof [ai] from Ach-INT, KpA-INT, SM and KD
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6.3.2.2 The vowel/lui/

The vowel/ui/ wasproduced byKpA, Ach and KDlanguage consultantashereas SM

does nohave this vowel in its inventoryfo better compare the duration ahé F1 and

F2 average value®f [ui] productiors from all language consultant§able 6.14

provides the averagevaluesof [ui] production For Ach and KpA [ui], the average

values are presenté@m both WE and INT.

Table6.14: Measurements dtii/ from all language consultants.

Language Consultant | Duration (sec)| Ave F1 ROC Ave F2 ROC
0.242 6 6891
Ach-WE (0.08) (407) (2406)
0.229 -82 7213
KpA-WE (0.04) (159) (1580)
0.073 0 7685
Ach-INT
(0.00) 0) 0)
0.093 -430 17215
KpA-INT
P (0.00) (0) (0)
<5 0.230 54 7533
(0.07) (258.89) (2306.94)

n.b. Standard Deviations are in parentheses

Looking at theF1l andF2 ROCaverage valuebetween KpAWE and KD in Table

6.14 both seems to have similar trajeatgras shown inFigure 6.36 However, the

onset and offset dfii] in KpA-WE wasproduced higher than KBs seen in the vowe

space Further [ui] in KpA-INT was also produced higheéhan KD, withits offset more

fronted and lower than that in KpWE. Based on its larger F2 RO&erage value

KpA-INT [ui] wasproduced with more movement compared to KD.
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¢ KpA-WE [ui] KpA-INT [ui] OKD [ui]
F2 (Bark)
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Figure6.36: Trajectoriesof [ui] from KpA-WE and KD

Ach [ui] from WE was also found to be produced similarly with KpA (seeb.2.3.7.

Figure 6.37showsthe trajectoriesof Ach and KpA[ui] from WE and KD. Again, it

displays that trajectory dui] from KD was produced with a lower onset and offset

compared to Ach and KpAui] from WE. Based on its F2 RO@veragevalues, KpA

WE and KD language consultantsroduced[ui] with more movement compared to

Ach-WE. From INT, KpA [ui] was found to be produced with a gter diphthongal

movement based on its larger F2 R@@rage valueompared to Aclfui] (see5.3.3.7.

Figure 6.38presentdrajectoriesof [ui] from Ach-INT, KpA-INT and KD. KpA-INT

and KD seems to have longer trajeweiof [ui] compared to ACHNT. However, we

must bear in mind that the measurementpiigfby Ach-INT and KpA-INT were both

extracted from one token each.
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Figure6.37: Trajectorieof [ui] from Ach-WE, KpA-WE and KD
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Figure6.38: Trajectoriesof [ui] from Ach-INT, KpA-INT and KD
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6.3.2.3 The vowel/oi/

The vowel/oi/ was produced byKpA, Ach, SM and KDlanguage consultant3able

6.15 provides theaverageduration andthe F1 and F2ROC average valuesf [0i]

production from alfour groups ofanguage consultants to better compare its production

between themFor Ad and KpA[oi], the averagevalues are presentécbm both WE

and INT.

Table6.15: Measurements dbi/ from all language consultants.

Language Consultant| Duration (sec)| Ave F1 ROC Ave F2 ROC
0.259 10 5810
Ach-WE (0.07) (363) (2107)
0.241 210 6685
KpA-WE (0.05) (158) (1360)
0.093 -431 11123
Ach-INT (0.04) (1687) (7442)
0.119 10 9453
KpA-INT (0.04) (729) (3752)
.y 0.104 534 12609
(0.02) (452.54) (21.23.63)
. 0.172 391 9152
(0.05) (446.06) (3703.70)

n.b. Standard Deviations are in parentheses

Based onTable 6.15SM has the largedt2 ROCvalue and this indicasghat[oi] was

produced \ith the largest movement, followed by KD afivtally KpA-WE. This can be

seen inFigure 6.3%hat illustrates thetrajectoriesof [0i] in KpA-WE, KpA-INT, SM

and KD. The onsetind offsetof [0i] from KpA-WE is seen to be positionddgher in

the vowel spaceompared toSM and KD. Furthermore[oi] from KpA-INT has an

onsetfurther front and offset lower than SM and KD. Once motas tis perhaps
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because of the different manners of vovestraction where KpAINT was from

continuous speech whilst SM and Ki&re from word citations

@ KpA-WE [0i] #KpA-INT [0i] BSM [0i] AKD [oi]
F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o)
F1 (Bark)

- 10

11

Figure6.39: Trajectoriesof [0i] from KpA-WE, KpA-INT, SM and KD

The soundoi] in Ach from WE and INTwas also found to be produced similarly with
KpA [oi] (see5.2.3.9and5.3.3.9. Figure 6.40displays thdrajectoriesof [oi] in Ach-

WE, KpA-WE, SM and KD. AgainKpA-INT [oi] was producedwith onset and offset

higher than the others in the vowel spa&erthermore,Figure 6.41presents the

trajectories of [0i] in Ach-INT, KpA-INT, SM and KD. Looking at the close

productions among the onsets and offsets byfdbe groups of language consultants

andthesimilartrajectores, it can be said that they veeproduced similarly.
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& Ach-WE [oi]
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Figure6.40: Trajectoriesof [0i] from Ach-WE, KpA-WE, SM and KD

¢ Ach-INT [oi]

17 16 15 14 13 12 11 10 9 8 7
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Figure6.41: Trajectoriesof [0i] from Ach-INT, KpA-INT, SM andKD
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6.4  Motivationsfor Sound Changeand Maintenance

In the previous sections, the similarities and differences betweehnese vowel
productions inKpA with SM and KD vowelswvere presented. Further similarities and
differences withAcehnese vowel productions Ach were also mentioned. While it can

be understood that A&bnesevowels maintained by KpAanguage consultanter the

most partvererelated to the ones similar to SM and KD, such/age/, /a/,and/o/. For

/4 and/l9, KpA language consultantdso produced them with the same quality as the

equivalent vowelsvith KD language consultant¥he vowel /u/, however, was closer to
the productionby Ach language consultantsompared to SM and KDanguage

consultantsSitill, it was found that KpAanguage consultantsaintained vowels like

IE/ in Acehneseeven if they @l not exist in SM or KD.Despite beingpresentin

Malaysia,this soundsurvived in the Acehnesspoken in KedahHowever, therevere

also sounds ithe Acehnesdy KpA language consultant thaere notrealized byAch

language consultant¥hese soundwere /z /the realization of;/ closer to[{, the loss

of /'/ that wasreplaced with[3 or [I§ depending orthe word environmerd (see

4.3.3.9, and other diphttngs thatvere realized differently (se®2.2and5.3.2. Most

of the diphthongsproduced byAch language consultantsere also not produced by
KpA language consultantexcept for[ai] and [oi] as they share similar productions
with both SM and KDlanguage consultanend [ui] that are produced similarly with
KD language consultant¥hese vowelsan be said to be whdistinguish thespeech of
KpA language consultantas a group they function as a part ofheir 6 gr-oup

identi fi cat ildov4, ascited is Tan, RQOLZ, u 878)i
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After the first Acehnese settlers camdit@ permanently irKpA and became isolated
from their original Acehnese languagemmunity it would beexpected thabver time
effects from the localSM and KD would arise from countless single or group
interactions. Especially sincAcehnese speakers iKpA were small in number
compared to thenajority of SM and KDspeakersthis influenced theifanguage as a
result from contact withthe local dialect The Acehnese speakers in KpAvere
conscious of their Acehnedeeing different than that of the one spoken in Aceh

province To illustrate this, the following is the reaction put forward by KpA5:

(E8) Seuteungols eut eungoh hoéana meup héhmidéhkamaeet e un
na hdana meuph!m...nyang kamoe marit s
o1l donot u (olteer Asethreese dromhAxdh fprovince when spoken to
me)//just half//thereis o me Acehnese that we dondot
speak heretheies o me t hat they dondt understan

[KpAS5 from INT at recording time382.831 sec to 389.805 sec]

The language contact wiM and KDcould be expected to cause some changesién t
Acehnesespoken inKpA. It was observed that Kerswill o
koinéization forAcehnese speakers ipA did not applyandneither dd the tabula rasa

new dialect formations of pce&olonial Englishessuch as thevariation of English

spoken inNew Zealand (see, e.g., Trudgill, 2004). On koinéization, Kerswib s&t

for a koiné to form, the speakers must waive their previous allegiance and social
divisions to show mutual solidari§erswill, 2001, p. 673). Howeer, in KpA, it was

found that the speakers stillchan important general sense of origin of their roots, or
pridein being of Acehnese descentThe community stilfelt as iftheywere connected

to, and part of, the Acehnese heritage. In order to ntain their allegiance with their

Acehnese heritage, thegfered KpA to as their home, and Aceh province as their
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kampongé v i | | a g e Burthermorep this psitiowasalso supported by the way
they refered to themselves as Acehnese when intergctiith other ethnic groups in
Malaysia or as Acehnese Malaysians when thieng in contact with Acehnese from the
province. Therefore, even though theltegianceto Malaysiawas beyond question,

their connection to Aceh remaid

As mentioned previously, Trudgill (1974, as cited in Tan, 2012) saythin@tentity of
an ethnic group can be indicated by the different vanétgnguage that it speak¥o
further investigate how the construction of identity mangdsh sound chage and
maintenanceby Acehnese speakers in Kpfhe next sectiorpresens their personal
comments abouAcehnese usage among their family members and commuriigAn
to understand and interpret their linguistic variagsmnsuggested by Llamas (2007)s
further stated by Llamas (2007, p.- 596)

definitionsocongricledpeethecbommahl yyds rel at

6.4.1 The Use of Acehnese KpA

As revealed by Yusuf, Pillai and Mohd. Ali (2013), 64.4%Aafehnese descents in
KpA still used Acehnese asheir mother tongue at home. Was the choice for
communication among family members and among other villagers of Acehnese
descets as well.The languageconsultants in this study alsgreel that the preservation

of Acehneseavasvery important to avoid the demise of thiearitagdanguage.

6.4.1.1 Acehnese at Home anth the Community
The language consultantsinformed t h a t at | east unt il t he
Acehnese descent KpA had acquired Acehneses their firsttanguageas the use of

this language waguite dominant at home and in the communitence, the family
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domain playedan influential role inthe acquisition of Acehnese fahildren and
extended family or kinship grospKpAl, KpA6 and KpA8 explained the use of

Acehnese iKpA as:

(E9) Dari ubit kan memang marit basa AcéhSi nce we \uave spokéni t t |
Acehneseo.

[KpAl from INT at reording time:594.693secto 596.684sed

(E10) H6ana Mel ayu// biasa mari:t A c6 We sdaobn®o/t/
speak Malay at home//we are used to always speaking Acehnese//since we were
littl e we speak Acehneseb.

[KpA6 from INT at recording the:460.068secto 465.066sed

(E11) Meunyo ureueng Malaysia nyoe marit Melayu/Malaysia lah kan/meunyo- sama
sama Ac h héantom marit Mel ayu/ hdéan
Aceh.6 The Mal aysi an p e BahdsadMaldysarright/ifsamang k Ma
Acehnese people we never speak Malay/never speak other languages/everyone
speaks Acehneseb.

[KpA8 from INT at recording timel51.354secto 160.704sed

KpA4 and KpA5 claimed that they had only learned Malay at the age of seven upon
entering schools ithe 1960s. KpA6 further described her situation in the early 1950s
when she first entered elementary sch@uiring those timeghe teachers her school

were already aware that childrisom KpA were dominantly Acehnese speakers in their
homes and comnmity. This requiredthe teacherso speak Malay to these children in

slower speed to enable them to understand.
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(E12) Kamo e mandum hoan asaubitubit/MzoRthdn endhe | ay L
puluhan...ka tebeuetcekgudilee marit beuleuheuheuleuheun/meulékeulék
nah.6 We <coul dnét speak Malay when we w
attended school the teacher had to vy
sl owl yo.

[KpA4 from INT at recording time397.585secto 426.121sed

(E13) Di rumoh basa Acela-kheun/meunyo jak sikula nyan keunong marit Melayu.
0 At home we speak Acehnese/ but when
Mal ayo.

[KpAS from INT at recording time648.564secto 655.53%ed

(E14) Jak sikula marit/marit Melayu//cit kadarg a d a n gekgdtamyong marit basa
Aceh (laughs)/cekgu meuphém//cekgu ka biasal n s c h ool we S
Malay/sometimes when the teachesked me | answered in Acehnese
(laughs)/but the teacher understood//teacher was used to us doing ¢his

[KpA6 from INT a recording time469.951secto 480.573Fed

For some of thee language consultants who hadldren married to Malays and still
residel in KpA, they maintaied Acehnese in the home even when theitains were
around. Itwas anticipated that that by doing so, their Malaylaws could grasp the
language. Therevas atendency for children to speak more Acehnese if there were
relatives of Acehnese desceiiving with them in the house, such as grandparents,

aunts, uncles, etés said by KpA4:

(E15) Aneuk lon//aneuk [6n geétnyan ngon aneuk na sit-rgeututd basa

Aceh//peureumoh gétnyan ureueng Melayu/marit Melayu/tapi basa Acéh jeuet

324



sikrakkrak. 6 My son/ / my son he too someti me
children//his wife is aMalay/speaks Malay/but can speak a few words of
Acehnese. 0

[KpA4 from INT at recording time732.786sec t0743.628sec]

6.4.1.2 The Role of Parents

The heritage othe parents also playea great role in determining that Acehnese
beamet he chil drenbés first | anguage w@dére home
of Acehnese descts then itwasexpected that their childremould acquire Acehnese

as their mother tongue. As explained by KpAS3:

(El6) Kamoe sar®ng marit basa Ac h//ngon an
rohBahasda / j i noe aneuk | *n mari'¢t ngon cuc
mak 16n ureueng Acelb We al ways speak Acehnesel/
speak Acehnese/there is no Malay agous//now my children with my
grandchildren also speak AcehneseéMy f

[KpA3 from INT at recording time520.468secto 553.411sed

For language consultants whodhgrandchildren, such as K@A KpA4, KpA8 and
KpA9, theytried their best to speak Acehnese with thggiandchildren whenever they
came and stagd in the village during the holidays. Even thouglwésjust to get them

to be familiar with one or two words in Acehnese. These language constétatitat it

was very important for their grandchildren to know at least some Acehnese. As said by

KpA3:

(E17) i Waet uroe raya rara yang woe u gangmg//bak yak meureumpok ureueng

syi k awak nyanéur oewaaéme kmmassapat/nyagtn g r
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biasa Aéh mandumkeliling basa Aéh  ma n dDurimy (ihe) holydays many

(of us) return to (the) villagel/l [/l for
holi days most (em {we)tgdireniiye) all spedicehnesetdl
around us we hear (people speaking) Acehnese.

[KpA3 from INT at recording time: 855.553 sec to 865.865 sec]

KpA9 even insisted in teaching herlaws Acehnese by always speaking Acehnese to

them even though they communicated with her in Malay.

(E18) Geu marit Aéh suka-suka awaknyan/na gepeugahpeupeu//waée getnyan
marit Kedah/Ibn marit Agh. (They) speak Acehnese (the way) they like/(they)
do speak many things (to me)//by using Kedah (dialect)/I reply (in) Acehnese.

[KpA9 from INT at recording time: 836.014 sec to 841.583 sec]

6.4.2 Senseof Acehnesddentity

As reported by Yusuf, Pillai and Mohd. Ali (2013), a strong sense of Acehneggyide

is still seen among Acehnese descents in Ki@&pitethem beingborn, raised and
living in Malaysia Stories by KpAlanguage consultanteveaéd their sense of pride
towardstheir ancestors who were Acehnese warriors who fled from Aceh due to Dutch
occupation in their land. KpA7 said that they fled to Malaysi@goapefrom being

killed by the Dutch and not for economic reasons. According to KpiAgir ancestors

had managed to buy much of the lanKpA and its nearby villages to open up rubber
and pepper plantation3he first generatiorof Acehnese who came to Kedah were
known to be noble religious leaders and wealthy villelgefs from Aceh As explained

by KpA7:

326



(E199 Awak nyan plueng bak Belanda/mandum plueng/jak mita teumpat hinoe
kan/mandum pejuang. They ran away from the Dutc
to find a(safer) placetoliveever yone (was a) warrior.

[KpA7 from INT at recording time806.435 sec t814.495 sec]

The impression abowrasalso found in the street namesKpA, where the names of

ancestors othe first generationvho established the village were used. Among them
were Tengku di Balee, TgkSyik Lampoh U and Ampon Paya. Some buildings and
schools also presemddheir names, such as the meeting hall of Abu Bakar Nyak Cut
and Dewan Abu Syikthe porch of Jambo Chut Ngoh Nyak Yek Abu Shik and the

public school of Haji Nyak Gam.

It was believed that the previous strong ties of theguagec onsul t ant s & a
towards their homeland shaped their sense of Acehnese ideiitith could be seen in

the way that they refeed to themselves as Acehnese when interacting with other
speakersa show their identityThese acts defimtheir sense of self andiere made to
distinguish themselves with othdildamas, 2007).Following Gumperz (1982), it was

also observed that thenasatendency for théanguageconsultants to regard Acehnese
spekers as the fAwe codeo and SMand KDasthe r i t vy
At hey (seeB.6.k20 The examples of these identificatiomsre expressed in the

following excerpts. All expressions of identity in this sectioncaeitalized

(E20) Ureueng luwa teuka yak bloe (asam sunti) keunoe//ureueng Melayu pih na,
UREUENG ACEHpihna.6 Out si der s asansen)iahdomuys ét |
are the Malgs and also us Acehnese (frather villages) 6

[KpALl from INT at recording time869.821secto 879.385sed
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(E21) (Jih) meukawén ngon ureueng SINDREUENG ACEH.6 ( She) marri e
someone from here/ an Acehnese. 0

[KpA2 from INT at recording time784.816secto 786.640sed

(E22) Lintd pihUREUENG ACEH( S| NOE) . OMy husbaffrdni s a
here). 6

[KpA4 from INT at recording time387.654secto 388.66%ed

(E23) Mandum jimeu'ah ngon tanyoeffiormat tanyoeUREUENG ACEH DARI
MALAYSIA /dari Malaya karablagee nyand6 Ever yone shook h
us/they respected us as Acehnese fidataysia/from Malaya righyessuch as
that.

[KpA4 from INT at recording timel73.551secto 174.999ed

Referringto themselves as Acehnese as their indicatiomeritity alsodistinguished
them from the Malayswhom they referred to asreuengMalaysia nyoe6t he s e
Mal ay s i a rureyersg dVialaya/dreueng Melaylt Ma | auresedg, laéné ot her

peoplasaknyamdt hemdé as eexgmtbalosved i n t he

(E24) Meunyo UREUENG MALAYSIA NYOE marit Melayu/Malaysia lah
kan/meunyo samaama Amntlh mhaémear i t Mel ayu/ h 6 a
laén/mandum marit Acelkdb The Mal aysi an peoBahasa her
Malaysia right/if among Acehnese people we never speak Malay/never speak
ot her | anguages/ everyone speaks Acehne

[KpA8 from INT at recording tira: 151.354secto 160.704sed
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(E25) Peurumoh gobnyan ureuetdREUENG MALAYA/UREUENG MELAYU.
OHi s wife is ala Malay/ a Mal ay?é6.

[KpA4 from INT at recording time735.532secto 739.404sed

(E26) | Yan nyoea UREUENG LAEN nalJREUENG MELAYU le/ka duek inoe.

6l n Yan, there are also other peopl e

her ed.

[KpAS from INT at recording time674.398secto 677.095sed

(E27) MELAYU 6 AWAK NYAN hana meuphém (Basa Ace)6 A t he Mal ay

dondédt ubdeebhamsd | anguage) 6.

[KpA6 from INT at recording time673.252secto 675.529ed

Yusuf, Pillai and Mohd Ali (2013) also reported that even some yeuvitlagersfrom

the sixth generation stillrefesdt o t hemsel ves as TANYOE KET

are Acehnese desdsbeven thougtiheywerenot that fluent in Acehnese compared to
their parents. Yusuf, Pillai and Mohd Ali (2013) also described that wtoetnese
descents irKpA interaced with otherAcehnese speakers whavere conscious of their
heritage, therthey identified themselves to them as Acehnéldeus, when in contact
with the Acehnese from Aceh province, then they refetoeitiemselves as Acehnese
Malaysianswhich shovedthat theywere carryingtwo identities as both Acehnese and

Malaysians

6.4.2.1 The Use ofTitles in Names
Another way Acehnese descentsKpA identified themselvesas distinct withother
ethnic groups in Malaysizvasby gi ving their chil dren

children rathet han Mal ay BillaieMobd. Ali,Y2018,upf 54)such as the
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noble titleCut for girls andTeukufor boys. As mentioned earlier in 1.4.1, the ancestors
of Acehnese descents KpA were ulamasand uléebalangs(seel.4.1), who carried
these titles. Therefore, sometbksedescentgarried the traditions of givingames to

their childrenwith these titles.

6.4.2.2 Pride in the Heritage Language

Therewas pride amongAcehnese descents KpA that theywere still able to speak
Acehneseaegardless obeingborn and raised in a different country. Trsaydthatthey
would interact in Aehnese with any Acehnese thegtnoutside of the village. KpA5
and KpA®6 recalled the time they went to Aceh province to meet thaiivies that they

had never met before.

(E28) bh awak nyan//awak nyan héana pat ®h
Ac h?/jeuet/ / pakon héan jeuet ?/ ur e

6 Oh t h ecnd U |tiobledgt we can speak Acehnesk//gou can speak

Kk

ue

Acehnese?/Yes | can//why not?/we are Acehnese...then we speak Acehnese

toget her 6.

[KpAS5 from INT at recording time673.252secto 675.529ed

(EZX) Nyoe kamplng Ac h mandum marit Ac
hireuen pakon jeueharit Aceh//seuteungeseuteungoh awak ayn h é an a
lé Acéh//kadangtadang aneuk miet yang teukae uk a r ombongan
jeuet marit Aceh//sayan@. | n Kampung Aceh, everyon

the childrenéYes t hey Ildspeak Acehnhesei/half df e d

~h/

ma

I

e

t

them dondét speak Acehnese anymore// so

our village in groups couldndét speak
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[KpA6 from INT at recording time706.517secto 711.325secand787.031sec

to 798.98%ed

The remarks made by Kpknguage consultanisa E28 and E29aboveshowed the
solidarity at playwhen they met Acehnese from thevince;they wanédto be taken
seriously as Acehnese themselves. In ordexctmmplishthis, theytried to prove that
they, too,could speak their heritage language desfite factthat they were born and

raised in a different country.

6.4.3 Keeping Acehnese Alive

All of the language consultants asserted that thegerttaeir best effort to use Acehnese

at home andwith their community to encourage the use of Acehnese by younger
generations despite being surrounded by a dominant conynahiSM and KD
speakers. They didhave concerns that Acehnese in their villageuld one day
disappear. To pass on the cultural esm@ss of their Acehnese origin and traditions, the
language consultants would frequently tell stories about their family and relatives in
Aceh to their children. Even those who visited Aceh more than a couple of times, such
as KpAl, KpA7 and KpA9took their children (and grandchildren for KpA9) with them

to further acknowledge their roots and ancestors. Aceh proviasaeferred to as
kampébngpvi | |l aged by the | anguage consul tant s

told by KpA7:

(E30) L6n aneuk miet masa ubitibittka lheuh jak u Acéh teuka u Banda
Aceh/Langsa/Samalanga/nyan asai-nék 16n//jadi awak nyan tupeu kan kiban

kampbngo When my chil dren were younger/|
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to Banda Aceh/Langsa/Samalanga/those were thensrafimy grandparents//so
they knowhowt he pl ace we came from is |ikeo

[KpA7 from INT at recording timel19.738 sec t€30.913 sec]

Their solidarity towards their own relativaad ethnic groum Aceh province and other
Acehnesewas still strong.In times of need, they were willing to collect money from
everyone in the village to be able to take thewpgte to visit their place of origin and
help their own relatives and even other Acehnese théynd know to overcome
disastes they experienced, such as the earthquake and tsuhantccurred on 26
December 2004These attempts wegssumed to have also lédehnese descents in
KpA to maintain their Acehnese in order to further uphold their relationships with their

relatives n Aceh.

It was further observed that while the older generations were still preserving Acehnese
in their daily conversations among each other, the younger generations, especially those
from the sixth generatiowere more intamixing or switching to Malayamong each

other (Yusuf, Pillai & Mohd. Ali, 2013). The shifting of Acehnese to Malags
beginning to emerge within the youngest generation at the present time anidterore
marriagewith nonAcehneseavasspeedingip the process.

In relation to this prolem, Acehnese descents KpA were making efforts to revive

Acehnese in their community, as discussed in the following subsections.

6.4.3.1 Kampung Aceh ManagementCenter
The Kampung Aceh Management Centre (KAMC) was launched in May 2005 in the
village. Thiscenterprovidedseminar and recreational packages for everyone in Kedah

and elsewhere in MalaysidNarit Geutanyg a newsletter written in Malay and
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Acehnesewaspublished and distributed by KAMC every two months to the villagers.
Its contents compriseof compiled news from Aceh province and from Kpand
information on religion and traditional Acehnese recipesealso presented. A section
called o6Bel aj ar B a h a swvas préseneetl & everly eeavslatter. Ac e
Villagers also offered poems, sis or thoughts to be considered and published by the
newsletter. Even though Acehnesas basically passed down orally to the next
generation, theAcehnese descents IKpA said that they could read and write in
Acehnese as this languages written in theRoman alphabet. Even though they said
that mostwerestruggling with the spelling conventions, theigdrtheir best to write in
Acehnese and later offedltheir writings to be published kyarit GeutanyoOn a daily
basis, they always i&gd to text messges or write emails in Acehnese when
communicating with other Acehnese. As Crystal (2000) advocates, making use of

available technology is essential to keeping language visible among its speakers.

Acehnese books on poems, folklore, magazines/newspapeeivin Acehnese) and on
Acehnese history (written in Bahasa Indonesia, Malay, Acehnese or Ermglish)y
relatives who visited from Aceh province or brought backibggers aftewisits to the
province were kept in KAMC and made available to villageto borrow. Some
Acehnese movies or songs were also available in KAMC. [@hguageconsultants
stated that their children would watch the movies or listen to the songs just to
accompany theparents however their children themselves preferred Malay or English

movies or songs as theyeremore familiar to thenbecause of exposuby the media.

6.4.3.2 Communal Announcements
The villagers also encourag¢he daily sermons and announcements inntieeinasah

6smal | msyagli uneKPA ta\ be given by the imam or other elders iboth
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Acehnese and Malay. Thmeunasahfunctioned as a place to perform the five
obligatory daily prayers, other religious services, village meetings, festivities and other

public events. R6 inforntethat:

(E31) Lam meunasah saksbé Aceh marit Aceh lah/man nyoe pengumuman jampu
jampu bacut// b6a Melayu pih | e &lin/tshe
local mosque at the village among Acehnese we speak Acehnese language to
each other/however if there are announcements the languages are mixed a
little//yes with the Malays also praying there/because the mosque here is also
visited by the Malaypep | e t o prayo.

[KpA6 from INT at recording time675.529secto 687.261sed

6.5 Conclusion

The acoustic descriptions of SM and KD vowal® presented in thi€hapter The

production offi/, /e/, /al lu/and/o/ in KpA was found to b@roducedsimilarly with SM

and KD. We can say that many of the monophthong oral voprelducedby KpA

language consultantsd similar qualities to SM and KDowels Therewere also those

that were produced differently, such/gsthatwas found to be produced closef @ in
the vowel space. Ach] was in fact discovered to be produced in the same way as SM

[;] and KD[;]. This can be seen iRigure 6.42and Figure 6.43thatillustrate the F1

and F2 correspondende vowel height and retraction produced by Ach and KpA
language consultantsom WE, SM and KD language consultants wheaeh vowel

produced by the four groups ¢énguage consultants very close in height and
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retraction, except for/;/ in Figure 6.43where its F2 ismuch lower for KpAf[;]

compared to Ach, SMnd KD[;].

Furthermore, -tests between KpA Acehnese vowé&em WE and KD showedno
significant differences in the F&orrespondencét(7)=0.95, p=0.187) and in the F2
correspondencg(7)=0.49, p=0.320)This means that the vowels were similavowel

height and retraction by both groups of speakers in this contdgstbetween KpA
Acehnese vowels from WE and SM could not be conducted as they have different

number of vowels in their inventories.

w
=
= --#--Ach F1
N
-y ——KpAF1
0 —4~-SMF1
i u e ’ 0 E 9 a ’ KD Fl
Vowels

Figure6.42: Correspondence of Fliom Ach-WE, KpA-WE, SM and KD
monophthongs

_.3,000

U;J 2,500

= 2,000 -

= 1500 4-- Ach F2
L 1,000 ——KpAF2
~ 500

LL 0 T T T T T T T 1 T SM F2

i u e ’ O = 2 a ..... ’ KD F2
Vowels

Figure6.43. Correspondence of FBbm Ach-WE, KpA-WE, SM and KD
monophthongs

335



Figure 6.44andFigure 6.45urther illustrate theclosecorrespondence of F1 and F2 to

vowel height and retraction produced by Ach and Kadguage consultanfsom INT,

SM and KD language consultanfsgyain, the F2average valuef [;] by KpA language

consultantsin Figure 6.45is lower than Ach, SM and KDanguage consultants
indicating thatKpA language consultanfgoduced this vowel differentlyl-tests were
further conducted between KpA Acehnese vowels from INT and KD. The results
showed no significant differences in thé €orrespondence (t(7)=4.01, p=0.003) and in
the F2 correspondence (t(7)=0.1, p=0.462). This means that the vowels were also
similar invowel height and retraction by both groups of speakers in this conteedtsT
between KpA Acehnese vowels from INT aB8M could not be conducted as they have

different number of vowels in their inventories.

-
=
= --4--Ach F1
T [ KpAF1
T —4-SMF1
O T T T T T T T 1
) [ ‘ KD Fl
| u e ; 0 = ? a
Vowels

Figure6.44: Correspondence of Fiom Ach-INT, KpA-INT, SM and KD
monophthongs
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3,000 g

\% 3:888 AN ///ﬂ\ A A --4--Ach F2

< 1,500 v \a\wgy/i ©

L 1,000 —1—KpAF2

N 500 —4&-SMF2
..... ‘ KD FZ

Vowels

Figure6.45. Correspondence of FBom Ach-INT, KpA-INT, SM and KD
monophthongs

Furthermore, lte dighthongs/ai/, /ui/ and/oi/ were the only diphthongs maintained by

KpA language consultan{seeCHAPTER 5, this wasalso presumed to be related to

its close productionwith SM and KD as presented in this chapter.

The motives for KpAl angu age soondchangetandnniaisténanoere seen
from their attitudes of Acehnese language use, identity and their eftorevitalize
their mother tongue. From KpAangu ag e cense 9fwsélff thegid notdust
considerthemselves as Acehnese, but as Acehnese Malagsiall Their perception
of this identity could be recognized from theiAcehnesewhere some souls were

produced differentlyrom Ach.
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CHAPTER 7 : DISCUSSION

7.1  AcehneseMonophthongsin Ach and KpA
Looking at the production fomonophthongs investigated from the two speaking

contexts, WE and INT, a pattegtcurredin the production of vowels in WEvhere

most vowels in this set of data were produced higher than INT, suih [&, [E], [;],
[i 1, [u], and[ld for Ach language consultan{seeFigure 4.1andFigure 4.24, and[i],

[e], [E], [, [a], [u], [o] and[ld for KpA language consultan{seeFigure 4.8and

Figure 4.29. This is inaaccordance withLi and So (2006) and Ferguson and Kewley
Port (2007) (se.5.]), who state that the clear speaking mode (or WE in this present
study) cause higher mean values of fdamental frequency of themonophhongs
compared to conversational speech (or INT in this present study). Furthermore, longer
vowel durations were also found in WE compared to INDm WE, he average awel
duration for Achlanguage consultantgas 0.162ecand forKpA language cosultants

was 0.164ec These durations we shorteffrom INT (0.102secwas found fovowels
produced byAch language consultangnd 0.10%ecwas found fovowels produced by
KpA language consultantsT-test betweetthe two speaking contexts by Acmtpuage
consultants showed a significant differencan the average vowel durations
(t(3500)=18.06, p<.0001). Anothertest between the two speaking contexts by KpA
language consultanghowed a significant differende the average vowel duratioas

well (t(2731)=15.41, p<.0001). Theseadsts further confirmed thdifferences in terms

of vowel durations between citation and spontaneous speech.

Additionally, the vowesd in INT were more centralized in the articulatory acoustic

vowel space compared to WErfboth Ach and KpAanguage consultant®ifferent
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contexts used in extracting these vowels could have caused these differentThsults.
larger vowel space areas in WE compared to INT are showvgure 7.1for Ach
monophthongs in WE (ED 2.12) and IN (ED = 2.12). Howevera ttestbetween the
two speaking contexts by Ach language consultaintsved no significant differencge
vowel dispersion (t(9)=0.06, p=0.47Hurthermore, ED for KpAnonophthongs iWE
was 2.32, which was larger thanINT at 222. This is further illustrated iRigure 7.2
where the vowel spader KpA monophthongs iWE is larger than INTHowever,a t
test between the two speaking contexts by KpA language consultanthalged no

significant difference of vowel dispersion (t(9)=0.3, p=0.385).

® Ach Monophthongs (WE) ¢ Ach Monophthongs (INT)

F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

(o))
F1 (Bark)

- 10

11

Figure7.1: The vowel spacef Acehnese vowels iAch from WEandINT
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B KpA Monophthongs (WE) AKpA Monophthongs (INT)

F2 (Bark)
17 16 15 14 13 12 11 10 9 8 7

F1 (Bark)

- 10

11

Figure7.2: The vowel spacef Acehnese vowels iKpA from WE and INT

Furthermore, théindings from INT also suppothe findings from WE. Based on WE,

it was found that language consul&mtch5 and Ach8, produced the souhtin gotas
[(. However,both of these language consultants produced all instanagt iof INT

with [']. What can be explained here is that conversational speech prasemre

natural data compared to articulated citation speech (Deterding, 1997). In WE
collection, with the interviewer questioning and waitfogthem to produce the correct
word, this situation had caused the setting to be more formal folatiguage
consultants.The focus on the target worasight have caused them to produce the
words more consciously and deliberately with slower speed (Ferguson and kewley
Port, 2007). The different sound produced by Ach5 and Ach§dbm WE could be

due to their axiety in produdng the correct word as expected by the interviewaed

this made thento produce the woradd wr o ningteag.dn INT, however, the setting

between the language consultants andrtterviewerwas quite informal. Thé&anguage
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consultantsvere allowed to present their thoughts and experiences on the topi¢ given
therefore their speecltould be said to be produced mapontaneouslyin conclusion,

INT hadcomplementedhe findings from WE.

As can be seen iRigure 7.3 the vowel space oapied by Ach and KpA vowelBom

WE is quite similar. A4testconfirms this as the result showed no significant difference
in vowel dispersion (1(9)=0.9, p=0.196his means that the vowels produced by the
two groups of language consultants in this spgpkontext were spread similarly in the

vowel space.

® Ach Monophthongs (WE) OKpa Monophthongs (WE)
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

(e}
F1 (Bark)

- 10

11

Figure7.3: The vowel spacef Acehnese vowels iAch andKpA from WE

Furthermore Figure 7.4 also shows that the vowel space occupied by Ach and KpA
vowels from INT is rather similar. A dtest confirms this as the result showed no

significant difference in vowel dispersion (1(9)=0.46, p=0.328)is suggests that the
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vowels produced by these languagmsultants in this speaking context were spread

similarly in the vowel space.

¢ Ach Monophthongs (INT) AKpa Monophthongs (INT)
F2 (Bark)

17 16 15 14 13 12 11 10 9 8 7

[ep)
F1 (Bark)

- 10

11

Figure7.4: The vowel spacef Acehnese vowels iAch and KpA from INT

7.2  AcehneseDiphthongsin Ach and KpA
Similar tothe prodetion of monophthongs fromVE, a pattern was also observed in the

production of diphthongswhere most vowels in WE were produced with more

movement than INT, such &is], [E ], [u;], [i 1, [Is 1, [ui], [;1], [oi] and[ai] for Ach

language consultantseeFigure 5.1 Figure 5.2 Figure 5.22and Figure 5.23, and

[E ], [u;], [Is], [ui], [oi] and[ai] for KpA language consultantseeFigure 5.3 Figure

5.4, Figure 5.24andFigure 5.2%. According toGay (1968) (se@.5.3, the end points
of the diphthong are usually not reached at fast speakingaradehis could bethe

cause for the lesser movement of diphthongs in I8fFontaneouspeech in INTwas
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presunedto be faster compared to WE where #rgculations of languageonsultants
were slowerAgain, longer vowel durations were also found in the diphthongs from WE
compared to INT. From WE, the averagemvel duratios for Ach language consultants
was 0.17%ecand for KpAlanguage consultantgas 0.182%ec. From INT, theaverage
durations werdound to be shortefor the vowels with 0.090sec by Ach language
consultantsand 0.098 sec by KpA language consultantsA t-test betweenthe
diphthongs produced from WE and INdrther confirms the obvious differeaterage

durations as the result showed a significant difference (t(2064)=30.45, p<.0001).

7.3 Effectsfrom Standard Malay and Kedah Dialect

Taking into account that KpAanguage consultanigere all multilingual speakers of
Acehnese, KD, SM and English, this studgk afurther look into the changes of their
Acehnese vowels in theelation tocontact withSM and KDas these two languages
werethe ones theweremore exposed to in their daily lives as Malaysian citiz&ssa
possible result of language contact, gatar features were observed. Thaseuded

the replacement of one speech sowiith another, the loss of the affected sound, and
the introduction of a new sound where in the previously original Acehnese inventory

was none.

In KpA, the language consalits of this study wdhwereof the fourth generatiogrew

up learning Acehnese but theydhlamited access to L1 models theyacquired their
Acehnese from elders thawere also Malaysian.Following Kerswill (2010), the
changes in sounds in KpA existing speech community can be said as a case of new

variety formation.
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7.3.1 Effects on the Monophthongs
The contactwith SM and KD could result in some Adaese monophthong® be
produced differentlyby KpA language consultant©n the basis of data presented in

CHAPTER 4 and CHAPTER 3§ this study presents evidence thahost Acehnese

monophthongs largely maintainéd KpA were /i/, /e/, /U, IE/, /al, lul, /ol and /IS.

Based on the findings iI@HAPTER 6 most of this sound maintenanceuld bedue

their similar productions with SM and KD, such/ds/e/, /a/,and/ol. The vowels=Z

and /ld by KpA language consultantwere alsoproduced in the same way as KD

language consultantsThe sound /u/was produced similarly with Achlanguage
consultantswhichwasproduced more fronted in the vowel space compared to SM and

KD [u].

There was alsonly onesoundthatdid not occur in SM and KD, which i&/ but was

still maintained by KpAlanguage consultant$t was produced more fronted by KpA
language consultant®mpared to Acttanguage consultanfeom WE (see4.2.3.9, but

it was produced similarly by both growb language consultants in IN(Eee4.3.3.9.
NonethelessAcehnese speakers KpA also acquired some new phonetic features of

Acehneseafter long language contact. From the data, evidence eshalfferent
productions of' / and tv compared to the onesquuced by Acehnese speakers in Ach
The sound'// had been replaced y] and[l§; depending on word environmerin
which they occurre@nd perhaps thiwas alsobecause both SM and KDbadhot have
this vowel in their inventories (s&e4.1.1and2.4.2.). The sound;/ by Achlanguage
consultantsvasalsoseen to be realized much closer to the Hétlhy KpA language

consultantsin its vowel inventory as shown irrigure 4.12 and Figure 4.31
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Furthermorethe soundZ/, which was seen to emerge in KpA, does not exist in the

vowel inventory of SM and KD.

7.3.2 Effects on the Diphthongs

Only three Acehnesediphthongswere maintained by KpAlanguage consultants

namely/ui/, /oi/ and/ai/. Based on the findings @HAPTER § it waspossible that SM

and KD facilitated in the preservation of these diphthamgthey also exist in SM and
KD. These sounds were also similarly produced by KpA, SM and l&iguage

consultants Accordingly, nost of the centeringliphthongsthat were realized as
monophthongs of the onset segnsénvolved such aé i toYi], /E'Yto[E],  /toul /
and/=ZY to [3 may be explained by the fact thfa and KDdo not contain centering

diphthongs.

The vowelsthat were seen to be moving away from Kp#ere mosty centering

diphthongs in Acehnes€&or one, this type of diphthorig not present in botBM and
KD, respectivelyand thismight have caused their shift or lo3the realization of; i/ to
[oi] further showed that the onget was drifting to the back of the vowel space with

lower F2averagevalue, as found in its mopbthong production where it wadso

realized more back, suggestifid]. This soundwas seen to emerge botim the

monophthong and diphthong counterpddr KpA language consultant3herewere

alsothe realization of i/ to be closer tdlse], and/Is/ to be closer t¢od.
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7.3.3 Sense ofdentity

The sense of self that KppAa nguage wveobaligedtd define thesr ddentity as

not just Acehnese, but alsas Acehnese Malaysiandelineatd their ethnic group
membership among other ethnics in Malaysia and even those Acehnese from Aceh
province. Based on the findingd their vowel productionn this study, this irgroup
membershipwas signalled througtthe use oftheir Acehneserariety, whee specific

soundswere produced differently from those by Adanguage consultantdt was

possiblethat the soundHE/ that exists in Acehnese but not in SM and K@s

mai nt ai ned per haps tidentitd &dwi souads tntheii varietp A c e |
clasifiedt hei r s p e c iinfgir co idénfitg feom rotbes groups of Acehnese
speakers, whilst thossounds thatwere not preserveddescribe t hei r 60Aceh
Ma | a y islantaynGbnsequently, the production of sound similarities between KpA
groupmembes and different sound productions from other group members categorized

their local speech community.

Languages is continually in flux rather than static (Mufwene, 2007), which means that
they are not fixed, and as a result, neither are identitisstime passesicehnese
descents irKpA are expected to keep on performirggcollection of identities that
continually shift(Joseph, 2010). To adjust to various audiences and social contexts in
their multiple speech communities that they belong to emptvear use and choice of
language to constantly change depending on circumstances. As a reflection, languages
with which speakers strongly identify can persevere; on the other hand, languages to
which speakers identify weakly, or languages whose associdédity becomes
neutralized can easily undergo change or even disappear (&pdelysken, 1987as

cited in Ratte, 2011, p. 23).
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Acehnese descents KpA, despite still having the identity of still referring themselves

as Acehnese Malaysians, the elder members of the community also had apprehension
aboutthe loss of the language in the years to come (Yusuf, Pillai and Mohd. Ali, 2013).

It isa more common phenomentirat younger generatioms KpA leavethe village to

further pursue better education and employment elsewhere in the country and also
overseas. Thisvill surely lead to fewer interactions with speakers of Acehnesea and
further dereasan the use of Acehnese in their daily life. As explained by Yusuf, Pillai
and Mohd. Ali (2013, p, 58), the fear Bgehnese descents pA might be associaté

to Acompet i ng -deficed Wdantitytversus one with & Histottical link to a
neighbauring region; an identity that affords particular rights and privileges versus one

t hat i s linked to oneds culture and heri i

Efforts are of course taken by the elders to uphold their mother tongue by constantly
using it to their younger rel@es at home and among other Acehnese in the village.
This conscious efforis seen to encourage other members of their community to keep
Acehnese alive iiKpA. Nevertheless, although the second to the fourth genesation
Acehnese descents iKpA are still using Acehnese and exert to promote its
continuation, the fifth and the sixgenerationsrethe one talecide whether Acehnese
shall continue tosurvive or whetherthe communitywill surrender to the demands of

KD in Kedah and SM as the official language in Malaysia.

For the time being, the motivation to use Acehries@otedfirom the positive attitudes

and identity towards the languagbat persised in the community. The steady
contribution from the Acehnese speakers whane to visit them regularlymay
encourage the survival of Acehnese. On the other hand, when the need to speak
Acehnesas gone,if attitudes towards its usa@ee altered, andf younger generations

are further aculturatd into mainstream societygnd thenAcehnesewill become an
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endangered minority language in Malaysia that/ be lost inKpA in thegenerations to

come.
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CHAPTER 8 : CONCLUSION

8.1 Introduction
This dhapter presents theonclusionof the findings fromthe oral monophthongs and
diphthongs produced by Ach and KdAnguage consultanig this study and their

similarities withSM and KD

8.2 Research Question 1: What are the characteristics of the oral
monophthongs and diphthongs in theAcehnese language used by speakers
in Ach and KpA based on their acoustic properties?

In summaryboth Ach and KpAlanguage consultantwoduced the vowelg], [€], [U],

[u] and[ ] similarly. The vowel charts foAcehnesevowelsin Ach and KpAshowed

that [E], [a] and [0] were produced more open and fronted by Klahguage

consultantcompared to Actlanguage consultants=rom WE, two vowels were found

to be produced differently by KpRanguage consultantasamely/e/ and/' /. The vowel
/el wasalsoproducedurtherbackand thevowel /' / in g6twas found to be produced in

[3 (27 tokens) anfld (3 tokens).

Moreover, the findings from INT coincided with WE that the oral monophthong vowels

still largely maintained by KpAanguage consultantsere/i/, le/, [, IE/, lal, lul, lol
and/ld. Again, the productions of sand/'/ were discovered not to corresponctie
description of these vowels the Ach variety INT and WE both corresponded £d

being realized aflY by KpA language consultant§urthermore, the realization 8/
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was absent ithe KpA variety. From INT, it was also found thélt/ was realized af)
and [l4; depending on the word environment they appeared in. Furthermore, INT

detectedhe emerging souné/ in the KpA varietythatwas not found in WE.

Table 8.1summarizesthe Acehnese monophthongs inventdrpm both groups of

languageconsultants.

Table8.1: Ach and KpA Monophthongs

No Monophthongs Ach KpA
1 i "H H
2 e "H "H
3 = "H H
4 £ H i
5 ; H XA (9
6 ' H XA ([ and[ld)
7 a "H "H
8 y4 X "H
9 u "H "H
10 o) "H "H
11 Is "H "H
Total 10 10
n.b. "H=presentin the study
X = absent in the study
(é.) = realized as the vowel i

From WE, itwas found thatAch language consuItanmoduceddiphthongs/i } and

/Is £ with their offsetsmoving to high back positions, cIoser[fcu] and[laJ], rather than

to the centerof the vowel space. The rest of the other diphthomwgse generally

maintainednamely/i;/, /=1, [E i, lu;/, luil, I;il, oil, I'il, s/ and/ai/.
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The findings from INT further correspoed to the findings from WE for Ach

diphthongs, wherd;/, /=, IE i/, Iu;/, luil, I;i/, loil and/ai/ were maintained by the
speakers. It also confirmed the production/ioft and/Is / to be moving towards the
back of the vowel space, realized[hs] and[lsu] from both speaking contexts. As for

/Ui and/ls/, no additional information was found from INT agyhwere absent in the

selectedvord environmensg under study.

More changes appeared in the prdaurcof vowelsby KpA language consultantsom

WE where only three diphthongs were maintained, which \itetg/oi/ and/ail. Thus,

five were realized different | yThetdiplghonge x p e

IE :/ was found to be produced closer{fp] and/u;/ was found to be produced closer
to [UE]. The diphthongs in the wordthteandtoe were realized af o], the diphthong
in the wordheiwas realized apoi], the diphthong in the wordgdinawas realized as

[lsg], and lastly, the diphthong in the wopaih was realized afo€l. There were also

twodi pht hongs i n thatappeatedts beipmduad asrmphthongs of

the onset segment involved. These diphthongd aréf¥at was realized afi] and/=ZY

that wagrealized a$3].

Furthermore more monophthongisation of diphthongs by KpA language consultants

from INT were found, and this includede monophthongisation of the onset segment

involved from the diphthongs i /&N,/ u ahd/=Y to be realized ag], [E], [u] and

[3. Similar to WE, all instances dfi/ in heiin INT were also realized g®i]. The

351



diphthonggui/, /oi/ and/ai/ were all presented in INT. Howevéls / thatwas found to

be produced a$l®] in WE, were conserved dés} in INT, therefore it can be

presupposed that Kplanguage consultantBd maintain this diphthong in their speech.

Nevertheless, no further examtion could be conducted on the productiomi of, /il

and/ls/ as they were absent in INT in the selectedtd environmers for this study.

Table 8.2summarizes the Acehnese diphthongs inventory from both gajugnguage

consultants.

Table8.2: Ach and KpA Diphthongs

No Diphthongs Ach KpA
1 i H (i)
2 E; "H (E])
3 u; 'H ([ul)
4 ¥ "H (E))
5 b () ([lso])
6 s ; ([lsul) 'H
7 ui "H "H
8 i 'H ([oi])
9 oi 'H ([oi])
10 '] 'H ()
11 I9 "H ([oe])
12 ai "H "H
Total 12 7

n.b. "H=presentin the study
X = absent in the study
(é.) = realized as the vowel
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8.3  Research Question 2What are the similarities and differences between the
vowel inventories and characteristics oAcehnese in Ach and KpA based on
their acoustic properties?

For monophthongs, it was found thadth language consultants from both contexts

produced only /i/, /e/,t¥, /u/ and @ similarly, whilst /E/, /a/ and /o/ were produced
more fronted by KpAanguage consultants WE andsimilar to those vowels produced
by Ach language consultanis INT. The sound;/, however, was realizefirther back
by KpA language consultani® both WE and INT suggesting[J. KpA language

consultantsdid not realize e sound A in both speaking context This soundwas

realized as eithef3 or [lY, depending on word environmentable 8.3 below

demonstrate the similaries and differencedetweenAcehnese monophthongs WE

and INT from bothgroupsof languageconsultants.
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Table8.3: Similarities and differencesf Ach and KpA monophthongs productirom

WE and INT
Vowel WE INT
Ach | KpA Ach | KpA

[ Similar Similar
e Similar Similar
= Similar Similar
E More fronted Similar

Different Different

More back, More back,
' [:] realized closer tq [:] realized closer tq
aq (g

Different Different

| [§ and[H,
i and i depending on
'] [§ and[g '] ena
environment

a More fronted Similar
u Similar Similar
o More fronted Similar
Is Similar Similar

For diphthongsKpA language consultantsaintained only /ai/, /ui/ and /odnd they

were produced similarly with Aclai/, /ui/ and /oi/ KpA language consultantgalized

other diphthongdifferently. Table 8.4presents and summarizéise similarity and

differences of the Acehnese diphthoradgainedin WE and INT from both group of

languageconsultants.
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Table8.4: Similarities andlifferences of Ach and KpA diphthongs production from

WE and INT
Vowel WE INT
Ach | KpA Ach | KpA
. Different Different
" [i:] 0 [i:] ]
. Different Different
- [E ] [E] [E9] [E]
Different Different
u »
[u;] [UE] [u;] [ul
a Different Different
| 2] El [Z] E
: Different Unknown
° [y (] [ u Not found.
_ Different Different
S [l (] [l [s]
ui Similar Similar
. Different Different
! ;] [oi] ;] [o]
o] Similar Similar
. Different Unknown
! ['i] [l=] Not found. Not found
) Different Unknown
& [l [o€ Not found. Not found.
ai Similar Similar

Based orirable 8.4 it wasapparenthatthere was more variability in th@oduction of
diphthongs compared tmonophthongsy KpA language consultantespecially in
centering diphthong#s explained i2.5.3 rising diphthongs glide from a more open
to a less open tongue position and this realkem more distinct. Centering diphthongs,
however, ardess distinct becausebegins with a more peripheral vowel and endt

a more central on&.herefore they are moresusceptiblg¢o reductions and assimilations

(Balas, 2009)This might have beemnotherdriving forcefor centering diphthong to be
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produced differently by KpA language consultatiéspite also being abgan SM and

KD diphthongs

8.4 Research Question 3To what extent are the vowels in KpA similarand

different to SM and KD?

From the measurements and comparisons,ot/, /4, /;/, /al, lul, lo/and/I3 between
KpA, SM and KDlanguage consultantg was found that most of these monophthongs
were produced similarly with SM and KD. In detail, KpiA [€], [a], and[o] shared the
same qualities witlequivalent vowels irSM and KD. For KpA[3 and[l, they had

similar qualities with those from KDAs for [u], Ach and KpAlanguage consultants

producedthis soundsimilarly where it wa more fronted in the vowel space compared

to SM and KD.The diphthonggai] and[oi] by KpA language consultanisere also

produced similarly with SM and KD. Furthermorbpth KpA and KD language

consultantproducedui] similarly.

Table 8.5below demonstratabe similarities and differences between the production of

Acehnese vowels in Ach and KpA with SM and Kbwels.
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Table8.5: A summary of similarities and differences between the Acehnese variety in
Ach and KpA with SM and KD vowels

Vowel | Acehnese in Ach| Acehnese in KpA SM KD
i Similar Similar Similar Similar
e Similar Similar Similar Similar
= Similar Similar (Absent) Similar
: Similar More back Similar Similar
a Similar Similar Similar Similar
u Similar Similar More back More back
0 Similar Similar Similar Similar
Is Similar Similar (Absent) Similar
ai Similar Similar Similar Similar
ui Similar Similar (Absent) Similar
oi Similar Similar Similar Similar

The sound changes and maintendmgd&pA language consultantgerelinked to thear

identity thatwas still resolute within thei community. This identity caused them to
maintain their mother tongue when interacting with other Acehnese speech
communities, either in Malaysia or those visiting them from Adaddspite being
relatively distant f r danrAceh.Based on themnforenatibpno r 6 s
gained from INT, KpAlanguage consultants toakeight in the importance of education

and building good relationships with their Malay extended families, friends and
neighbors. Therefore, the demand on the use of more SM and Killiitdhese needs

have inevitable influenced their Acehnese and eventuetlyto unavoidable sound

changes.

8.5 Recommendations for Future Work
Due to its scope and limitationsig present study would like to suggest the following

recanmendations for fuire research.
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Despite this present studivavingpresented the acoustic propertieshaf Acehnese oral
vowelsin Ach and KpAvarieties the resultsvere based on vowethatoccuredwithin
CVC or CV environmerstwhere Cwas generally stops or fricatives to attain better

measurements from the formantsRRAAT. Thesespecific structures hae provided

numerous findings; among them the existence/zsf and & by KpA language

consultantghat isnot found inthe vowel inventoryf Acehnese irAch varietyand the
changes in the production of some Acehnese diphthdfaysthis reasn, this present

study suggestthe analysis ofan even largerdatasetto investigate vowelghat may

appear in other environmenté&dditionally, future research should also consider
examining other Acehnese speakersdé perce

study to indicate the vowel they hear frétvehnese speakers in KpA

Furthermore, this present study omlyamired the oral monophthorsgand diphthong
in Acehnese. This language is also known to consist of nasal monophthodg
diphthong (see2.3.1). Future research on the study of the acoustic properties and

characteristics of these vowels are deeply encouraged.

The discussion on vowel harmony far in 4.3.3.7was based on the data extracted

from this present study and the samples provided were very limited. Further studies

from largerdatashould be conducted to substantiateséipiiot findings.

It is well known that formant values aaffected bygenderdifferences This study only
employedfemalelanguage consultasis it focused on the comparison of Acehnese that
is spoken in two different areas. However, it is suggested that measuseof vowels

from males ould be included forfuture studies that study the Acehnese vowels to
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further investigatethe claracteristics of the vowels proced by bothmales and

females

A study on the production of Acehnesewels from generation to generation by
Acehnese speakers Ath andin KpA is suggested to study the changes that may have
occurredover time. Since Acehnesds spokenin both Ach and KpA as their mother
tonguein the midst of othelocal andnational language(e.g.Bahasadvalaysiain KpA

and Bahasalndonesiain Ach), therefore,nfluences from these languages can also be

explored.

To further extend the nature of language convacurringin KpA, studies that explore
into the speakersé sense of identity, i
older and younger fanyilmembers), and examine into the presence of any effects of

speaker sex are also encouraged in the future.

In summary, his preliminary study introduced some changes occurring in the
production ofAcehnesevowelsin KpA. The data from this studghowedthat a new
Acehnese varietwasemerging inrKpA, Kedah.The comparable data from SM and KD
providedwaslimited due to thg¢ime and fundindimitations of this study which were

time and funding There remains more work to be done and certain aspects to be
improved upon to provide a better comparative illustratiomosfel productionsn the
Acehnese spoken ich and KpA and to further understandthe similarities and
differences of vowel qualigs betweenthe Acehnese irKpA, SM and KD. herefore

for future research, it is suggested tB&1 and KDare investigated in other contexts

such as continuous speech to explore in more depth the influences they may have on the

Acehnese spoken Acehnesalescents ilKpA.
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APPENDIX A

Acehnese vowels in the North Aceh dialect from previous studies:

LIST OF APPENDICES

vo [ vower [ SUmar et senum | AEGT2: | oure ases
1 lil "H "H "H
2 IE H H H
3 /1 X X X
4 Iu/ "H "H "H
5 lel "H "H "H
6 /i1 "H “H X
7 L1 X X H
8 lol "H "H "H
10 IE| "H "H "H
11 I "H "H "H
12 IS} "H "H "H
13 lal "H "H "H
14 i/ "H "H "H
15 IE;] H H H
16 L1 X X X
17 Iu;/ "H "H "H
18 I1Z1 H H H
19 I X H X
20 lo;/ “H X X
21 s/ H H H
22 Juil "H "H X
23 Il “H "H X
24 loi/ "H "H X
25 /il X “H X
26 s/ X "H X
27 ail "H "H X
28 I Bl "H "H "H
29 IE H H H
30 /1 X X X
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AAppendix A, continued

31 1Q "H "H "H
32 /1 "H "H "H
33 /1] X "H "H
34 /1 H H "H
35 IA "H "H "H
36 gl H "H H
37 IE i H “H H
38 Ik X X X
39 Q1 "H "H "H
40 =4 H H H
41 /s f X X "H
42 1Al3 "H "H X
Total 30 vowels 34 vowels 27 vowels

n.b. P = presentin the study
X = absent in the study
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APPENDIX B

The transcription conventions are adapted from Giampapa (2001):

Transcription Conventions

/

Short pause

I

Long pause of more than a few second

[.]

Overlapping talk

IDENTITY

Capitals used for emphasis

(..)

Aut hor6s addition

Interrupted talk

é

Continuing talk

Words

Acehnese

Words

Standard Malay or Kedabialect
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APPENDIX C

Word Listfor Acehnese

WORD | PHONEME | CL0SS

cit lil too, also

peut IE/ four

cut ul small,title for women of noble descent
pét el close/shut the eyes
tet ;1 burn

pot /ol blow, to fan

cet =) paint

got I good, fine

cop I I? sew

pat lal where

tiep fi;/ every, each

beuet IE i study, learn

buet u;/ work, job, action
kee =y I, me, mine (informal, impolite form)
dhoe I clogged up

toe /7 near

bui fuil pig

hei [;il to call

bhoi [oi/ sponge cake
lagéina | /'i/ very

poih il mail, post

jai [ail many, much
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APPENDIX D

Pictures to assistata collection inWE™:

1. Toextractité t o o ; s 00 2 Toextractpeuto f aur 6
3. Toextractuté s mal | , tit 4. Toextracpétbcl ose/ shut

nobl e descent 6

L All of the pictures were retrieved fromww.fotosearch.com
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http://www.fotosearch.com/

5. To extractetd b u:r n 6 6. Toextracp6to bl ow,: t o f

um«” Mﬁw o

ﬂrw#r

k0121983 www fotosearch.com ph1 54 67 fotosearch.com

7. Toextractété p a:i nt 0
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11. Toextractiep6 ever y, e al2. Toextracbheuetb st udy, | e

&
!"ﬂrﬂf_'_fu@ay_ Vethesday lorsdey ~ Frigay G
2 3 I T | G.J:i.;,-'
,q_'_'_“_‘—'—-—_
R |
12 13__
l_r_‘_"ig--._ o }
i 18 Tr_““i——__
0
e
----..________"l t \
s 24 %
EEH‘*T?;___H 2i04935 www.fotosearch.com

13. To extracbuet6 wor k, j:ob 14.Toextrackee6| , me, mir
- i i mpolite form)od

15. To extracthée6 c | ogged u 16.Toextractoeb6near 0O
19 §]

&

e i
px349004 www fotosearch.com
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17. To extracbuio pi g 6 18. To extracheiét o : cal | 6

19. To extracbhdio s p o n g:e ¢ a 20. To extractagéinad v er y 0

¥

& ol el

065954 www.fotosearch.com

21. To extracpoihd mai |:, pos 22. Toextraclaio many,: much
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APPENDIX E

Pictures to assist IN@atacollection:

Picture 1:

Picture 3: Picture 4:

Picture 5: Picture 6:

£
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Picture 7: " Picture 8:
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APPENDIX F

Date

REQUEST FOR PERMISSION TO CONDUCT RESEARCH

Dear Madam,

My name is Yunisrina Qismullah Yusuf, and | am a PhD student at the
University of Malaya in Kuala Lumpur. The research | wish to conduct for my Doctoral
thesis is to explore th&cehnese oral vowel productions by the Acehnese speakers in
Kampung Aceh, Malaysia and Aceh, Indonesia, therefore it involves recording on the
sounds produced by Acehnese speakers. This project will be conducted under the
supervision of Associate Profes$ar. Stefanie Shamila Pillai.

The research proposal has already been approved by University of Malaya and is
attached for your attention. | am hereby seeking your consent to conduct some
recordings from you. Your name will remain anonymous and referrad tmly a code
number in my thesis and in any related papers intended for publication. If you require
any further information, please do not hesitate to contact me at my cell phone number:
+60162904704, or email: yunisrina@gmail.com. Thank you for yonore tiand
consideration in this matter. | truly appreciate it.

Yours sincerely,

Yunisrina Qismullah Yusuf
Matrix No: THA 070028
University of Malaya

Please complete the bottom portion of this letter and return it to me.

Name
Signature
Date

| am willing to participate in this research project.
YES NO
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APPENDIX G

Information and Consent Form f8M and KDspeakers:

3
#
#
1
]
i Bmoy 1T m:n___:w
MRS IR eyeds | fppoepse | TRFMIPIER | e Lo | iy | sumy | PO
UG | BN | o wndey | mis a.” Mwﬂ““.hi i
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APPENDIX H

Word List for Standard Malay

WORD | PHONEME | C-OSS

Pita il tape, ribbon

Beta el [, me (for royalty)
Peta I;1 map

Batu lal rock

buta ul blind

Kota lo/ city

lambai [ail wave

kerbau lau buffalo

amboi /oi/ expression of surprise
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APPENDIX |

Word List for Kedah Dialect:

WORD | PHONEME | C-OSS

Pita il tape, ribbon

Beta el [, me (for royalty)
bebeh =) small,title for women of noble descent
Peta I;1 map

Batu lal rock

buta u/ blind

Kota lo/ city

bodong JiC] a group of fish

lambai [ail wave

kerbau lau/ buffalo

Bui ui/ give, offer

amboi loi/ expression of surprise
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APPENDIX J

Ach monophthongs measurements in average véaioes\WE:

J. 1 Achl/ilfromcit[iif 6t oo, al sob

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 3 0.124 452 2567 4.31 14.67
Ach2 3 0.154 428 2686 4.10 14.95
Ach3 3 0.211 391 2900 3.76 15.40
Ach4 3 0.122 443 2654 4.24 14.87
Ach5 3 0.157 448 2705 4.28 14.99
Ach6 3 0.154 455 2637 4.34 14.83
Ach7 3 0.095 442 2543 4.23 14.61
Ach8 3 0.103 421 2589 4.03 14.72
Ach9 3 0.255 391 2482 3.76 14.47
Achl10 3 0.180 416 2768 3.99 15.13
Total 30 0.155 429 2653 411 14.87
SD 0.05 27.73 130.08 0.25 0.29
J.2  Ach/e/from pét[pet]6 c | o steli s haut e s 0

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
Achl 3 0.127 454 2460 4.33 14.41
Ach2 3 0.118 547 2469 5.14 14.43
Ach3 3 0.162 487 2729 4.62 15.04
Ach4 3 0.117 501 2579 4.75 14.70
Achb5 3 0.222 522 2624 4.92 14.80
Ach6 3 0.129 568 2419 5.31 14.31
Ach7 3 0.109 508 2403 4.81 14.27
Ach8 3 0.102 542 2479 5.10 14.46
Ach9 3 0.172 450 2520 4.30 14.56
Achl10 3 0.160 458 2495 4.36 14.50
Total 30 0.142 504 2518 4.77 14.55
SD 0.04 49.31 112.30 0.43 0.27
J3 Ach/Ufromcét[i §6pai nt 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (H2) (Bark) (Bark)
Achl 3 0.122 576 2395 5.38 14.25
Ach2 3 0.144 673 2377 6.18 14.20
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OAppendiontd ndedo

Ach3 3 0.161 552 2675 5.19 14.92
Ach4 3 0.132 631 2289 5.84 13.96
Ach5 3 0.229 597 2551 5.56 14.63
Ach6 3 0.143 692 2442 6.32 14.37
Ach7 3 0.139 664 2234 6.11 13.81
Ach8 3 0.127 611 2317 5.68 14.04
Ach9 3 0.193 600 2288 5.58 13.96
Ach10 3 0.193 694 2292 6.34 13.97
Total 30 0.158 629 2386 5.82 14.22
SD 0.04 52.82 141.79 0.43 0.36
J.4  Ach/E/from peut[pEt]6 f our 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
Achl 3 0.152 442 1579 4.23 11.54
Ach2 3 0.149 502 1624 4.75 11.73
Ach3 3 0.258 495 1680 4.70 11.96
Ach4 3 0.151 458 1828 4.36 12.52
Achb5 3 0.199 523 1719 4.94 12.11
Ach6 3 0.168 483 1423 4.59 10.85
Ach7 3 0.139 535 1450 5.04 10.97
Ach8 3 0.173 446 1513 4.26 11.26
Ach9 3 0.188 390 1821 3.76 12.49
Achl10 3 0.194 427 1601 4.09 11.64
Total 30 0.177 470 1624 4.48 11.73
SD 0.040 50.31 154.32 0.44 0.63
J5 Ach/ drémtet[t;f 6 bur no

Language | Number | Ave. Ave.F1 | Ave.F2 | Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 3 0.147 542 1646 5.10 11.82
Ach2 3 0.117 561 1908 5.26 12.80
Ach3 3 0.166 551 1657 5.18 11.87
Ach4 3 0.122 555 1866 5.21 12.65
Ach5 3 0.184 568 1868 5.32 12.66
Ach6 3 0.147 561 1966 5.26 12.99
Ach7 3 0.149 570 1816 5.33 12.47
Ach8 3 0.146 548 1706 5.15 12.06
Ach9 3 0.205 503 1942 4.76 12.91
Ach10 3 0.176 510 1873 4.82 12.68
Total 30 0.156 547 1825 5.14 12.51
SD 0.03 27.20 122.35 0.23 0.45
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J6 Ach/'/from got[g'tf6good, fined

Language | Number | Ave. Ave.F1 | Ave.F2 | Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 3 0.141 587 1646 5.48 11.82
Ach2 3 0.174 695 1881 6.35 12.70
Ach3 3 0.167 622 1805 5.77 12.44
Ach4 3 0.132 649 1550 5.98 11.42
Ach5* (3) (0.206) (626) (2592) (5.80) (14.73)
Ach6 3 0.142 690 1819 6.31 12.49
Ach7 3 0.114 665 1757 6.11 12.25
Ach8* (3) (0.151) (596) (2399) (5.55) (14.25)
Ach9 3 0.338 603 1801 5.61 12.42
Ach10 3 0.215 697 1700 6.37 12.04
Total 27 0.178 651 1745 6.00 12.21
SD 0.18 50.46 136.67 0.40 0.52

* ['/in gotrealized closer ¢ and excluded from data

J.7  Ach/a/from pat[patj6 wh er e 0

Language | Number | Ave. Ave.F1 | Ave.F2 | Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 3 0.144 797 1838 7.12 12.55
Ach2 3 0.108 905 1890 7.89 12.74
Ach3 3 0.143 860 1844 7.57 12.58
Ach4 3 0.141 940 1831 8.12 12.53
Ach5 3 0.217 818 1828 7.27 12.52
Ach6 3 0.149 903 1960 7.87 12.97
Ach7 3 0.096 904 1816 7.88 12.47
Ach8 3 0.135 891 1726 7.79 12.14
Ach9 3 0.270 874 1829 7.67 12.52
Ach10 3 0.200 855 1803 7.54 12.43
Total 30 0.165 877 1831 7.69 12.53
SD 0.06 51.40 65.49 0.36 0.23
J.8 Ach/u/fromcut[iutfé6smal |l , title for women
Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
Achl 3 0.419 450 1411 4.30 10.79
Ach2 3 0.121 487 1523 4.62 11.30
Ach3 3 0.222 506 1273 4.79 10.10
Ach4 3 0.111 426 1215 4.08 9.78
Ach5 3 0.216 482 1467 4.58 11.05
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OAppendiontd nBed?o

Ach6 3 0.116 496 1367 4.70 10.57
Ach7 3 0.120 450 1291 4.30 10.19
Ach8 3 0.125 477 1329 4.53 10.39
Ach9 3 0.272 417 1345 4.00 10.47
Achl10 3 0.154 437 1452 4.18 10.98
Total 30 0.188 463 1367 4.41 10.58
SD 0.16 37.95 114.82 0.34 0.56
J.9 Ach/o/from pét[pot]6 b | ow, t fand

Language | Number | Ave. Ave.F1 |Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
Achl 3 0.140 523 1129 4.94 9.30
Ach2 3 0.115 544 1092 5.11 9.08
Ach3 3 0.152 565 1098 5.30 9.11
Ach4 3 0.149 544 960 5.11 8.25
Achb5 3 0.215 541 1002 5.09 8.52
Ach6 3 0.141 528 914 4.98 7.94
Ach7 3 0.109 554 1063 5.20 8.91
Ach8 3 0.120 534 892 5.03 7.79
Ach9 3 0.254 469 953 4.46 8.21
Achl10 3 0.182 508 1031 4.81 8.71
Total 30 0.158 531 1013 5.01 8.60
SD 0.05 38.90 85.61 0.33 0.55
J.10 Ach/ *rém cop[i g6 s e wb

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 3 0.129 622 1443 5.76 10.94
Ach2 3 0.099 701 1565 6.40 11.48
Ach3 3 0.173 701 1589 6.39 11.58
Ach4 3 0.117 687 1440 6.28 10.92
Ach5 3 0.186 621 1332 5.76 10.40
Ach6 3 0.134 701 1371 6.39 10.60
Ach7 3 0.113 704 1345 6.42 10.47
Ach8 3 0.143 660 1384 6.07 10.66
Ach9 3 0.220 636 1306 5.88 10.27
Ach10 3 0.186 656 1346 6.04 10.47
Total 30 0.150 669 1412 6.14 10.79
SD 0.04 43.49 113.26 0.35 0.53
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APPENDIX K

KpA monophthongs measurements in average values from WE

K.1 KpA /il fromcit[iif 6t oo, al sod

Language | Number of| Ave. Ave.Fl | Ave.F2 | Ave.F1l | Ave. F2
Consultah | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 3 0.167 417 2719 4.00 15.02
KpA2 3 0.132 411 2772 3.94 15.13
KpA3 3 0.125 409 3082 3.93 15.76
KpA4 3 0.156 440 2728 4.20 15.04
KpA5 3 0.131 413 2841 3.96 15.28
KpA6 3 0.109 413 2627 3.96 14.81
KpA7 3 0.136 413 2774 3.96 15.14
KpA8 3 0.133 431 2671 412 14.91
KpA9 3 0.169 453 2795 4.32 15.18
KpA1l0 3 0.158 445 2739 4.25 15.06
Total 30 0.142 424 2775 4.07 15.14
SD 0.03 21.30 126.67 | 0.19 0.26
K.2 KpA /e/from pét[petj6 c|l ose/ shut the eyeso
Language | Number of| Ave. Ave.F1 | Ave.F2 | Ave.F1 | Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 3 0.185 495 2527 4.69 14.57
KpA2 3 0.182 506 2796 4.79 15.18
KpA3 3 0.162 493 2814 4.68 15.22
KpA4 3 0.181 488 2678 4.63 14.93
KpA5 3 0.169 506 2702 4.79 14.98
KpA6 3 0.170 465 2547 4.43 14.62
KpA7 3 0.158 503 2787 4.76 15.17
KpAS8 3 0.161 464 2464 4.42 14.42
KpA9 3 0.143 462 2752 4.41 15.09
KpA10 3 0.132 480 2593 4.56 14.73
Total 30 0.164 486 2666 4.62 14.90
SD 0.03 28.05 129.06 | 0.25 0.30
K.3 KpA/dfromcet[i §opai nt 0

Language | Number of| Ave. Ave. F1 | Ave.F2 | Ave. F1 | Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl* (3) 0.199 842 2104 7.44 13.43
KpA2* (3) 0.181 827 2107 7.34 13.44
KpA3* (3) 0.151 853 2069 7.52 13.32
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OAppendi x K.3, continuedo

KpA4* (3) 0.127 900 2030 7.85 13.20
KpA5* (3 0.150 887 2175 7.76 13.64
KpA6* (3) 0.142 773 2161 6.94 13.60
KpA7 3 0.171 653 2441 6.02 14.36
KpA8 3 0.142 584 2231 5.45 13.80
KpA9* (3 0.136 946 2054 8.16 13.28
KpA10* (3) 0.112 774 2002 6.95 13.11
Total 6 0.111 580 2214 5.42 13.75
SD 0.04 41.24 174.40 |0.34 0.45

* /4 from cetrealized aga/ and excluded from data

K.4 KpA /E/from peut[pEt] 6 f our 6

Language | Number of| Ave. Ave.Fl1 | Ave.F2 | Ave.F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 3 0.214 438 1907 4.19 12.80
KpA2 3 0.181 506 1952 4.79 12.95
KpA3 3 0.166 474 1854 4.51 12.61
KpA4 3 0.171 475 2054 4.52 13.28
KpA5 3 0.198 495 2107 4.69 13.44
KpA6 3 0.121 468 2001 4.46 13.11
KpA7 3 0.214 506 1814 4.79 12.47
KpA8 3 0.174 506 1734 4.79 12.17
KpA9 3 0.197 427 1972 4.09 13.01
KpA10 3 0.158 460 1846 4.39 12.58
Total 30 0.179 476 1924 4.52 12.85
SD 0.04 39.20 131.96 | 0.34 0.45
K.5 KpA/ drédmtet[t;ff6 bur no

Language | Number of| Ave. Ave.F1 | Ave. F2 | Ave. F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 3 0.240 535 1417 5.04 10.82
KpA2 3 0.215 546 1388 5.13 10.68
KpA3 3 0.157 533 1732 5.02 12.16
KpA4 3 0.131 521 1534 4.92 11.35
KpA5 3 0.164 521 1478 4.92 11.10
KpA6 3 0.139 523 1550 4.93 11.42
KpA7 3 0.168 533 1441 5.02 10.93
KpA8 3 0.132 538 1400 5.07 10.74
KpA9 3 0.277 506 1360 4.79 10.54
KpA1l0 3 0.117 493 1594 4.68 11.61
Total 30 0.174 525 1489 4.95 11.15
SD 0.06 21.34 138.00 | 0.18 0.61

n.b./;/in tetrealized closer t¢0.
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KpA /' from g('jt[git] 6good, f

A

K.6 i neod
Language | Number of| Ave. Ave.F1 | Ave.F2 | Ave.F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 3 0.254 622 2577 5.76 14.69
KpA2 3 0.231 560 2641 5.25 14.84
KpA3* (3) (0.187) (613) (1463) (5.69) (11.03)
KpA4 3 0.180 625 2427 5.79 14.33
KpAS 3 0.222 572 2574 5.35 14.69
KpA6 3 0.175 608 2401 5.65 14.26
KpA7 3 0.157 574 2681 5.37 14.93
KpA8 3 0.160 578 2294 5.40 13.98
KpA9 3 0.167 560 2694 5.25 14.96
KpA10 3 0.181 548 2496 5.15 14.50
Total 27 0.192 583 2532 5.44 14.59
SD 0.06 36.82 136.54 | 0.31 0.34
n.b./' /in got realized closer t&.

*/1/in got realized closer g and excluded from data
K.7 KpA /a/from pat [patj6 wh er e 6
Language | Number of| Ave. Ave.F1l | Ave.F2 | Ave. F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 3 0.194 874 1986 7.67 13.06
KpA2 3 0.203 866 2000 7.62 13.10
KpA3 3 0.172 1093 2027 9.09 13.19
KpA4 3 0.189 893 2014 7.80 13.15
KpA5 3 0.154 979 2064 8.38 13.31
KpA6 3 0.136 853 1934 7.52 12.89
KpA7 3 0.174 971 2027 8.32 13.19
KpA8 3 0.192 853 1907 7.52 12.80
KpA9 3 0.159 1013 2041 8.59 13.23
KpAl0 3 0.184 880 1951 7.71 12.94
Total 30 0.176 928 1995 8.04 13.09
SD 0.03 83.63 57.67 0.55 0.19
K.8 KpA /u/from cut[iutjo s mal | , t it | for women
Language | Number | Ave. Ave.F1 | Ave.F2 | Ave. F1 Ave. F2
Consultant | of Tokens | Duration | (Hz) (H2) (Bark) (Bark)
KpAl 3 0.190 427 1724 4.09 12.13
KpA2 3 0.148 439 1406 4.20 10.76
KpA3 3 0.133 448 1454 4.28 10.99
KpA4 3 0.148 482 1732 4.58 12.16
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OAppendi x K.8, continued?o

KpA5 3 0.177 485 1440 4.60 10.93
KpAG6 3 0.137 466 1677 4.44 11.95
KpA7 3 0.216 479 1346 4.56 10.47
KpA8 3 0.163 461 1365 4.39 10.57
KpA9 3 0.163 426 1447 4.08 10.96
KpA10 3 0.137 441 1396 4.22 10.72
Total 30 0.161 455 1499 4.35 11.19
SD 0.03 32.79 162.44 | 0.29 0.71
K.9 KpA /o/from pbt[pot] 6 bl ow, to f ano

Language | Number of| Ave. Ave.F1l | Ave.F2 | Ave. F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 3 0.230 490 1196 4.65 9.68
KpA2 3 0.222 499 1026 4,72 8.68
KpA3 3 0.148 504 1222 4.77 9.82
KpA4 3 0.172 517 1058 4.89 8.87
KpA5 3 0.176 505 1068 4.78 8.93
KpA6 3 0.147 511 1207 4.83 9.74
KpA7 3 0.159 511 1080 4.83 9.01
KpA8 3 0.188 498 1186 4,72 9.63
KpA9 3 0.169 482 1106 4.58 9.16
KpA10 3 0.122 475 1087 4.52 9.05
Total 30 0.173 499 1124 4.73 9.27
SD 0.04 27.77 80.62 0.24 0.47
K.10 KpA /d from cop[i g6 s e wd

Language | Number of| Ave. Ave.F1 | Ave.F2 | Ave.F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 3 0.212 705 1433 6.43 10.89
KpA2 3 0.209 613 1373 5.69 10.61
KpA3 3 0.164 651 1350 6.00 10.49
KpA4 3 0.152 630 1320 5.83 10.34
KpA5 3 0.139 672 1461 6.17 11.02
KpA6 3 0.151 640 1440 5.91 10.93
KpA7 3 0.150 613 1279 5.69 10.13
KpA8 3 0.152 663 1363 6.10 10.55
KpA9 3 0.210 660 1357 6.07 10.53
KpA10 3 0.178 636 1427 5.88 10.86
Total 30 0.172 648 1380 5.98 10.64
SD 0.04 37.75 84.80 0.30 0.42
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APPENDIX L

Ach monophthongmeasurements in average values from:INT

L.1  Achl/i

Language | Number of| Ave. Ave. F1 | Ave. F2 Ave. F1 | Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
Achl 61 0.098 486 2510 4.61 14.53
Ach2 51 0.094 507 2601 4.80 14.75
Ach3 15 0.106 501 2886 4.75 15.37
Ach4 34 0.098 501 2722 4.75 15.03
Ach5 45 0.124 506 2870 4.79 15.34
Ach6 44 0.111 491 2791 4.66 15.18
Ach7 89 0.085 490 2656 4.65 14.88
Ach8 64 0.074 473 2571 4.50 14.68
Ach9 24 0.100 421 2586 4.04 14.71
Achl10 41 0.06 533 2774 5.02 15.14
Total 468 0.094 489 2663 4.63 14.88
SD 0.05 42.83 167.68 0.38 0.38
L.2 Achlel

Language | Number of| Ave. Ave. F1 | Ave. F2 Ave. F1 | Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 55 0.101 545 2406 5.13 14.27
Ach2 54 0.111 553 2494 5.19 14.50
Ach3 29 0.145 541 2770 5.09 15.13
Ach4 46 0.098 556 2623 5.21 14.80
Ach5 20 0.110 559 2592 5.24 14.73
Ach6 21 0.101 541 2635 5.09 14.83
Ach7 51 0.096 563 2521 5.27 14.56
Ach8 66 0.090 565 2462 5.29 14.42
Ach9 17 0.096 533 2350 5.02 14.13
Achl10 51 0.090 562 2459 5.27 14.41
Total 410 0.102 555 2516 5.20 14.55
SD 0.05 26.40 172.04 0.22 0.42
L.3 Ach/d

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 | Ave. F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
Achl 14 0.100 627 2234 5.81 13.81
Ach2 12 0.089 663 2267 6.10 13.90
Ach3 4 0.118 693 2334 6.33 14.08
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OAppendi x L3, continued?d

Ach4 9 0.086 690 2321 6.31 14.05
Ach5 9 0.100 635 2476 5.87 14.45
Ach6 10 0.15 657 2514 6.05 14.54
Ach7 20 0.111 703 2290 6.41 13.97
Ach8 13 0.084 635 2319 5.87 14.04
Ach9 19 0.096 617 2336 5.73 14.09
Achl10 11 0.120 693 2370 6.33 14.18
Total 121 0.104 658 2335 6.06 14.09
SD 0.05 51.51 125.97 0.41 0.33
L.4 Ach/E/

Language | Number | Ave. Ave.Fl1 | Ave.F2 |Ave.Fl1 | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz) (Bark) (Bark)
Achl 38 0.094 549 1841 5.16 12.57
Ach2 36 0.092 557 1862 5.23 12.64
Ach3 23 0.119 552 1936 5.18 12.89
Ach4 19 0.105 573 1780 5.36 12.34
Achb5 26 0.111 562 1888 5.27 12.73
Ach6 8 0.089 558 1819 5.23 12.48
Ach7 41 0.089 537 1722 5.05 12.12
Ach8 15 0.071 554 1790 5.20 12.38
Ach9 14 0.095 487 1765 4.63 12.29
Achl10 41 0.078 554 1802 5.20 12.42
Total 261 0.094 550 1820 5.16 12.49
SD 0.05 41.02 153.57 0.35 0.56
L5 Ach/ a/

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 1 0.086 613 1974 5.69 13.02
Ach2 Not found.

Ach3 Not found.

Ach4 Not found.

Achb Not found.

Ach6 2 0.135 613 1914 5.69 12.82
Ach7 5 0.060 629 1838 5.82 12.55
Ach8 Not found.

Ach9 Not found.

Achl10 Not found.

Total 8 0.082 623 1874 5.77 12.68
SD 0.06 18.52 154.18 0.15 0.54
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L.6 Ach/'/

Language | Number of| Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 8 0.099 668 1849 6.13 12.59
Ach2 17 0.119 710 1797 6.46 12.40
Ach3 14 0.161 707 1880 6.44 12.70
Ach4 5 0.107 733 1838 6.64 12.55
Ach5 6 0.131 693 1874 6.33 12.68
Ach6 5 0.144 733 1854 6.64 12.61
Ach7 17 0.110 749 1767 6.77 12.29
Ach8 3 0.136 666 1694 6.12 12.01
Ach9 2 0.150 613 1854 5.69 12.61
Ach10 19 0.134 704 1745 6.41 12.21
Total 96 0.128 710 1806 6.46 12.44
SD 0.06 48.78 158.96 0.38 0.71
L.7 Achl/a/

Language | Number of| Ave. Ave.Fl1 |Ave.F2 |Ave.F1 | Ave.F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
Achl 122 0.104 848 1865 7.49 12.65
Ach2 239 0.107 930 1890 8.05 12.74
Ach3 78 0.118 871 1850 7.65 12.60
Ach4 115 0.102 927 1847 8.03 12.58
Achb5 56 0.123 834 1853 7.39 12.61
Ach6 55 0.104 947 1874 8.16 12.68
Ach7 223 0.103 897 1897 7.83 12.76
Ach8 84 0.094 809 1785 7.21 12.36
Ach9 79 0.105 837 1755 7.41 12.25
Achl10 113 0.087 803 1805 7.16 12.43
Total 1164 0.104 880 1854 7.71 12.61
SD 0.05 87.81 123.20 0.59 0.45
L.8 Ach/u/

Language | Number of| Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | Tokens Duration | (Hz) (H2) (Bark) (Bark)
Achl 14 0.096 484 1259 4.60 10.02
Ach2 12 0.113 483 1086 4.59 9.05
Ach3 8 0.150 488 1213 4.63 9.77
Ach4 10 0.094 505 1165 4.78 9.51
Ach5 17 0.122 509 1187 4.82 9.63
Ach6 22 0.099 477 1137 4.53 9.34
Ach7 24 0.084 481 1183 4.57 9.61
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OAppendix L.8, continued?o

Ach8 14 0.064 487 1179 4.63 9.58
Ach9 4 0.097 443 1123 4.23 9.26
Achl10 7 0.062 476 1333 4.53 10.41
Total 132 0.097 486 1181 4.61 9.60
SD 0.05 40.30 134.09 0.35 0.74
L.9 Ach/o/

Language | Number of| Ave. Ave.Fl1 | Ave.F2 |Ave.F1 |Ave.F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
Achl 17 0.161 538 1149 5.06 9.42
Ach2 18 0.083 555 1217 5.21 9.80
Ach3 31 0.114 550 1169 5.16 9.53
Ach4 17 0.104 549 1166 5.16 9.51
Ach5 22 0.114 553 1204 5.19 9.72
Ach6 8 0.116 548 1178 5.15 9.58
Ach7 47 0.095 545 1186 5.12 9.62
Ach8 9 0.092 551 1222 5.17 9.82
Ach9 3 0.125 573 1146 5.36 9.40
Ach10 38 0.096 558 1198 5.24 9.69
Total 210 0.106 550 1186 5.17 9.63
SD 0.05 26.76 109.32 0.23 0.61
L.10 Ach/ld

Language | Number of| Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
Achl 38 0.092 637 1281 5.89 10.14
Ach2 41 0.126 663 1311 6.09 10.29
Ach3 43 0.116 667 1334 6.13 10.41
Ach4 35 0.099 659 1219 6.06 9.81
Ach5 33 0.117 632 1287 5.85 10.17
Ach6 24 0.096 660 1271 6.07 10.09
Ach7 53 0.103 701 1330 6.40 10.39
Ach8 9 0.103 649 1342 5.98 10.45
Ach9 29 0.108 630 1177 5.83 9.57
Achl10 27 0.122 659 1329 6.06 10.38
Total 332 0.109 659 1289 6.07 10.18
SD 0.06 48.57 139.49 0.38 0.72
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APPENDIX M

KpA monophthongs measurememsverage values from INT:

M.1 KpA [il

Language | Number | Ave. Ave.F1 | Ave. F2 | Ave. F1 Ave. F2
Consultant | of Tokens | Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 40 0.089 477 2656 4.54 14.88
KpA2 15 0.116 488 2638 4.63 14.84
KpA3 20 0.106 509 3001 4.81 15.60
KpA4 22 0.115 504 2685 4.77 14.94
KpA5 19 0.140 491 2766 4.66 15.12
KpA6 21 0.106 474 2679 4.51 14.93
KpA7 26 0.101 507 2791 4.80 15.17
KpA8 30 0.092 480 2574 4.56 14.69
KpA9 46 0.070 491 2763 4.66 15.11
KpA1l0 57 0.099 492 2645 4.67 14.85
Total 296 0.098 490 2707 4.65 14.99
SD 0.05 33.25 160.07 | 0.29 0.35
M.2 KpA /e

Language | Number of| Ave. Ave.F1 | Ave.F2 | Ave.F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 6 0.095 533 2581 5.02 14.70
KpA2 13 0.155 567 2592 5.31 14.73
KpA3 10 0.115 549 2874 5.16 15.35
KpA4 21 0.123 556 2625 5.22 14.81
KpA5 19 0.134 556 2734 5.22 15.05
KpA6 8 0.149 533 2709 5.02 15.00
KpA7 14 0.087 540 2783 5.08 15.16
KpA8 19 0.108 531 2547 5.00 14.62
KpA9 55 0.102 547 2733 5.14 15.05
KpAl1l0 16 0.117 543 2607 5.11 14.76
Total 181 0.115 547 2685 5.14 14.94
SD 0.05 23.97 166.20 | 0.20 0.39
M.3 KpA /Z

Language | Number of| Ave. Ave. F1 | Ave.F2 | Ave.F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 50 0.104 643 2440 5.93 14.36
KpA2 30 0.145 677 2561 6.21 14.66
KpA3 33 0.129 672 2526 6.17 14.57
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OAppendi x M. 3, continued?d

KpA4 36 0.091 657 2480 6.05 14.46
KpA5 30 0.141 661 2630 6.08 14.82
KpAG6 24 0.148 643 2501 5.93 14.51
KpA7 31 0.118 645 2604 5.95 14.76
KpA8 40 0.130 627 2329 5.81 14.07
KpA9 67 0.092 645 2476 5.95 14.45
KpA10 20 0.128 635 2470 5.87 14.44
Total 361 0.118 650 2493 5.99 14.49
SD 0.06 49.68 173.08 | 0.39 0.43
M.4  KpA IE/

Language | Number of| Ave. Ave. F1 | Ave.F2 | Ave. F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 10 0.084 549 1838 5.16 12.55
KpA2 7 0.131 567 1934 5.31 12.89
KpA3 24 0.136 571 2019 5.35 13.17
KpA4 18 0.149 553 1950 5.19 12.94
KpA5 10 0.094 569 1802 5.33 12.42
KpA6 5 0.091 533 1926 5.02 12.86
KpA7 21 0.093 567 1940 5.31 12.91
KpA8 18 0.124 557 1892 5.23 12.74
KpA9 31 0.084 546 1891 5.13 12.74
KpA1l0 40 0.154 561 1863 5.26 12.64
Total 184 0.120 559 1908 5.24 12.80
SD 0.07 29.33 167.37 | 0.25 0.58
M.5 KpA /;I*

Language | Number of| Ave. Ave. F1 | Ave. F2 | Ave. F1 Ave. F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl Not found.

KpA2 Not found.

KpA3 Not found.

KpA4 Not found.

KpA5 2 | 0.106 | 553 1574 | 5.19 | 11.52
KpA6 Not found.

KpA7 4 0.129 583 1383 5.44 10.65
KpA8 1 0.053 533 1614 5.02 11.69
KpA9 Not found.

KpAl0 Not found.

Total 7 0.111 567 1471 5.31 11.07
SD 0.07 27.60 122.40 |0.23 0.56

* all the words with/ =are realized a&¥
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M.6 KpA /'] - realized as/3 or /i9

M.6.1 KpA /1] - realized as/d

Language | Number | Ave. Ave.F1| Ave.F2 | Ave.F1 | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 27 0.113 637 2454 5.88 14.40
KpA2 17 0.145 667 2567 6.13 14.67
KpA3 17 0.127 669 2579 6.15 14.70
KpA4 15 0.101 645 2465 5.95 14.42
KpAS5 12 0.143 670 2604 6.15 14.76
KpA6 12 0.147 646 2487 5.96 14.48
KpA7 14 0.115 650 2577 5.99 14.69
KpA8 18 0.158 622 2343 5.76 14.11
KpA9 24 0.090 636 2406 5.88 14.27
KpAl1l0 7 0.148 631 2469 5.83 14.43
Total 163 0.125 646 2485 5.96 14.45
SD 0.07 47 172 0.38 0.43
M.62 KpA /'] - realized aslld

Language | Number | Ave. Ave.F1| Ave.F2 | Ave.F1 | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 1 0.059 733 1494 6.64 11.17
KpA2 3 0.134 680 1293 6.23 10.20
KpA3 2 0.099 653 1393 6.02 10.70
KpA4 1 0.084 693 1534 6.33 11.35
KpA5 2 0.109 653 1314 6.02 10.31
KpA6 1 0.103 573 1333 5.36 10.41
KpA7 3 0.082 680 1440 6.23 10.93
KpA8 2 0.080 573 1213 5.36 9.77
KpA9 1 0.078 693 1373 6.33 10.60
KpAl0 3 0.100 668 1310 6.13 10.29
Total 19 0.097 660 1353 6.06 10.48
SD 0.04 57.12 | 129.26 0.46 0.67
M.7 KpA /&

Language | Number of| Ave. Ave. F1| Ave.F2 | Ave.F1 | Ave.F2
Consultant | Tokens Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 72 0.082 787 1815 7.05 12.47
KpA2 54 0.129 797 1773 7.12 12.31
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OAppendi x M. 7, continued?d

KpA3 56 0.113 962 1997 8.26 13.09
KpA4 53 0.106 848 1832 7.49 12.53
KpA5 65 0.111 879 1878 7.71 12.69
KpA6 44 0.104 801 1765 7.15 12.29
KpA7 65 0.091 845 1853 7.47 12.61
KpA8 38 0.106 809 1758 7.21 12.26
KpA9 299 0.085 900 1940 7.85 12.91
KpAl0 81 0.105 810 1836 7.21 12.55
Total 827 0.097 860 1875 7.57 12.69
SD 0.04 92.66 | 189.20 0.64 0.67
M.8 KpA /z/

Language | Number | Ave. Ave.F1| Ave. F2 | Ave.F1 | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 20 0.087 765 1456 6.88 11.00
KpA2 26 0.136 764 1421 6.87 10.84
KpA3 2 0.166 873 1494 7.66 11.17
KpA4 4 0.076 773 1403 6.94 10.75
KpA5 1 0.098 813 1494 7.24 11.17
KpA6 6 0.119 740 1487 6.69 11.14
KpA7 5 0.122 805 1478 7.18 11.10
KpA8 8 0.098 778 1408 6.98 10.77
KpA9 8 0.085 773 1414 6.94 10.80
KpAl0 10 0.132 766 1417 6.89 10.82
Total 90 0.112 770 1436 6.92 10.90
SD 0.043 54 61 0.40 0.29
M.9 KpA /u/

Language | Number | Ave. Ave.F1| Ave.F2 | Ave.F1 | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 2 0.164 493 1273 4.68 10.10
KpA2 2 0.075 493 1293 4.68 10.20
KpA3 7 0.134 516 1293 4.87 10.20
KpA4 1 0.083 533 1173 5.02 9.55
KpA5 4 0.101 493 1293 4.68 10.20
KpA6 2 0.073 533 1353 5.02 10.51
KpA7 6 0.151 513 1186 4.85 9.63
KpA8 9 0.091 497 1253 4.71 9.99
KpA9 32 0.089 499 1306 4.73 10.27
KpAl0 6 0.070 500 1340 4.73 10.44
Total 71 0.099 503 1290 4.76 10.19
SD 0.05 22.89 | 109.16 0.20 0.57
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M.10 KpA /fof

Language | Number | Ave. Ave.F1| Ave.F2 | Ave.Fl | Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz2) (Bark) (Bark)
KpAl 13 0.094 527 1222 4.97 9.82
KpA2 45 0.159 561 1138 5.26 9.35
KpA3 18 0.128 555 1264 5.21 10.05
KpA4 19 0.128 558 1226 5.24 9.84
KpAS5 17 0.105 535 1239 5.04 9.91
KpA6 3 0.139 546 1347 5.13 10.47
KpA7 17 0.123 554 1235 5.20 9.90
KpA8 26 0.090 525 1182 4.96 9.60
KpA9 29 0.087 552 1230 5.19 9.86
KpAl0 19 0.076 546 1235 5.14 9.89
Total 206 0.115 548 1209 5.15 9.75
SD 0.068 26.56 | 117.65 0.23 0.66
M.11 KpA /ld

Language | Number | Ave. Ave.F1| Ave.F2 | Ave.F1 |Ave.F2
Consultant | of Tokens | Duration | (Hz) (Hz) (Bark) (Bark)
KpAl 29 0.112 630 1224 5.83 9.83
KpA2 28 0.125 663 1263 6.10 10.04
KpA3 14 0.100 653 1302 6.02 10.24
KpA4 16 0.132 643 1256 5.93 10.00
KpAS5 29 0.106 670 1304 6.15 10.26
KpA6 8 0.099 628 1338 5.81 10.43
KpA7 22 0.090 660 1290 6.07 10.18
KpA8 22 0.098 624 1253 5.78 9.99
KpA9 29 0.090 647 1296 5.97 10.22
KpAl0 13 0.090 650 1318 5.99 10.33
Total 210 0.105 648 1278 5.98 10.12
SD 0.05 47.73 120.96 0.38 0.63

409



APPENDIX N

Ach diphthongs measurements in average values from WE:

N.1.1 F1 ROC from Ach/i;/from tiep[ti;p]6every, eacho
, No. of Ave. Ave. Ave. Ave. Ave. | Ave Ave. F1
LC Tokens BegFl |End F1 |BegFl1l|EndF1 Dif° | Dur ROC
(Hz2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 469 456 4.46 4.35 -13 0.082 | -159
Ach2 |3 482 521 4.58 4.92 39 0.076 | 518
Ach3 |3 404 430 3.88 4.12 26 0.154 | 169
Ach4 |3 464 595 4.42 5.55 131 0.094 | 1392
Ach5 |3 430 521 4.12 4.92 91 0.152 | 596
Ach6 |3 535 561 5.04 5.26 26 0.099 | 263
Ach7 |3 508 522 481 4.92 14 0.076 | 181
Ach8 |3 430 521 4.12 4.92 91 0.111 | 823
Ach9 |3 378 469 3.65 4.46 91 0.178 | 511
Achl0| 3 391 442 3.76 4.23 51 0.113 | 451
Total | 30 449 504 4.29 4.77 55 0.113 | 483
SD 55.51 | 65.07 0.49 0.57 57.91 | 0.05 |586.92
N.1.2 F2 ROC from Ach /i;/from tiep[ti;pJ]06every, eacho
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2| End F2 | Beg F2 | End F2 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
Achl |3 2627 | 1986 14.81 | 13.06 -641 | 0.082 |-7845
Ach2 |3 2495 | 1821 1450 |12.49 -674 | 0.076 | -8873
Ach3 |3 2847 2001 15.29 13.11 -847 | 0.154 | -5510
Ach4 |3 2666 | 1763 1490 |12.28 -902 | 0.094 | -9565
Ach5 |3 2820 | 2691 15.24 | 14.96 -129 | 0.152 | -849
Ach6 |3 2757 | 2051 15.10 | 13.27 -706 | 0.099 |-7131
Ach7 |3 2548 | 1921 14.63 |12.84 -627 | 0.076 | -8291
Ach8 |3 2620 | 1954 14.79 | 12.95 -666 | 0.111 |-5997
Ach9 |3 2613 | 1724 14.78 | 12.13 -889 | 0.178 | -4994
Achl0| 3 2901 | 1659 15.40 |11.87 -1242 | 0.113 | -10991
Total | 30 2689 | 1957 1495 | 12.96 -732 | 0.113 | -6456
SD 136.30 | 303.50 | 0.30 0.92 300.11| 0.05 | 3176.47

2C refers to Language Consultant
3 Dif. refers to the difference of the value from Ending¥dginningFlof the vowel
“ Dur. refers to the duration of thewel production
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N.2.1 F1 ROC from Ach/E j from beuetlbE;f]6 st udy, | earn

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens Beg F1| End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 495 482 4.69 4.58 -13 0.083 | -157
Ach2 |3 482 600 4.58 5.58 118 0.089 | 1327
Ach3 |3 456 600 4.35 5.58 144 0.127 | 1134
Ach4 |3 449 574 4.29 5.37 125 0.111 | 1126
Ach5 |3 547 613 5.14 5.69 66 0.146 | 451
Ach6 |3 495 613 4.69 5.69 118 0.120 | 983
Ach7 |3 521 508 4.92 4.80 -14 0.070 | -196
Ach8 |3 456 562 4.35 5.26 106 0.164 | 643
Ach9 |3 339 430 3.29 4.12 91 0.192 | 473
Achl10| 3 378 482 3.65 4.58 104 0.124 | 836
Total |30 462 546 4.40 5.13 84 0.123 | 689
SD 67.81 |71.14 0.60 0.61 70.36 | 0.04 |709.65
N.2.2 F2 ROC from Ach /E i from beuet]pE:tj6 st udy, | ear n
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 1632 1842 11.77 | 1257 | 210 0.083 | 2536
Ach2 |3 1593 2035 11.60 | 13.22 | 442 0.089 | 4981
Ach3 |3 1400 1961 10.74 | 12.98 | 561 0.127 | 4415
Ach4 |3 1580 1881 1155 |12.71 | 301 0.111 | 2709
Ach5 |3 1751 2085 12.23 |13.37 |334 0.146 | 2295
Ach6 |3 1345 1907 10.47 |12.79 | 562 0.120 | 4683
Ach7 |3 1293 1816 10.20 | 12.47 |523 0.070 | 7502
Ach8 |3 1433 1816 10.89 | 12.47 | 383 0.164 | 2329
Ach9 |3 1737 2038 12.18 |13.23 |301 0.192 | 1565
Ach10| 3 1411 2077 10.79 | 13.35 | 666 0.124 | 5359
Total |30 1518 1946 11.28 |12.93 |428 0.123 | 3493
SD 162.23 | 115.05 | 0.71 0.39 156.37| 0.04 | 2086.84
N.3.1 F1 ROC from Ach/u;/ from buetfbu;f 6 wor k, j ob, actiond
No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1 | End F1 Dif ' Dur. ROC
(H2) (Hz) (Bark) | (Bark) ' ' (Hz/sec)
Achl |3 417 508 4.00 4.81 91 0.129 | 707
Ach2 |3 416 560 3.99 5.25 144 0.102 | 1410
Ach3 |3 522 665 4.92 6.11 144 0.167 | 859

411



OAppendiconN.i .uk,do

Ach4 |3 404 626 3.88 5.80 222 | 0.118 | 1879
Ach5 |3 469 613 4.47 5.69 144 | 0.166 |864
Ach6 |3 456 574 4.35 5.37 118 | 0.107 |1106
Ach7 |3 495 495 4.70 4.70 0 0.075 |0
Ach8 |3 417 600 4.00 5.58 183 | 0.160 |1146
Ach9 |3 352 417 3.41 4.00 65 0.237 | 274
Achl10 | 3 378 495 3.65 4.70 117 | 0.131 | 898
Total | 30 433 555 4.14 5.21 123 | 0.139 | 882
SD 65.84 |83.99 |0.58 0.71 79.66 | 0.05 717.16
N.3.2 F2 ROC from Ach /u;/ from buet[bu;ff 6 wor k, j ob, actiond
Ave. Ave. Ave. Ave. Ave. F2
LC #'gg;s Beg F2 | End F2 | Beg F2 | End F2 | A¥® | ZV¢ | ROC
(Hz) (Hz) (Bark) | (Bark) ' ' (Hz/sec)
Achl |3 1110 1595 9.19 11.61 | 485 0.1287 | 3767
Ach2 |3 1056 1802 8.86 12.42 | 746 |0.1023 | 7290
Ach3 |3 1129 1808 9.30 12.45 | 679 |0.1673 | 4060
Ach4 |3 1018 1685 8.62 11.98 | 667 |0.1183 | 5637
Ach5 |3 1204 1805 9.72 12.43 | 601 |0.1660 | 3620
Ach6 |3 1058 1358 8.87 10.53 |[300 |0.1067 | 2813
Ach7 |3 1227 1319 9.85 10.33 | 92 0.0753 | 1217
Ach8 |3 994 1724 8.47 12.13 | 730 0.1597 | 4572
Ach9 |3 861 1528 7.58 11.33 | 667 |0.2370 | 2816
Achl10| 3 1031 1803 8.71 12.43 | 772 | 0.1307 | 5906
Total | 30 1069 1643 8.94 11.81 |574 |0.139 |4123
SD 112.83 | 186.47 | 0.70 0.80 222.6 | 0.05 1821.74
N.4.1 F1 ROC from Ach/=/from kee[kZ] d, mine (informal/i mpol i t e f or m
No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
Achl |3 548 600 5.15 5.58 52 0.142 | 367
Ach2 |3 657 670 6.04 6.15 13 0.198 | 67
Ach3 |3 652 548 6.01 5.15 -104 0.217 | -480
Ach4d |3 665 692 6.11 6.32 26 0.181 | 145
Ach5 |3 600 710 5.58 6.46 110 0.247 | 446
Ach6 |3 639 718 5.90 6.52 79 0.220 | 357
Ach7 |3 665 587 6.11 5.48 -78 0.178 | -440
Ach8 |3 652 710 6.01 6.46 58 0.253 | 229
Ach9 |3 548 508 5.15 4.81 -40 0.201 | -199
Achl10| 3 626 783 5.80 7.02 157 0.241 | 651
Total | 30 625 653 5.79 6.01 27 0.208 | 131
SD 53.15 |87.91 |0.43 0.71 93.48 |0.05 |457.05
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N.4.2 F2 ROC from Ach /= ffrom kee[k=] 6,Imine (informal/impolitef or m) 6

Ave. Ave. Ave. Ave. Ave. F2
LC #nggrfms Beg F2| End F2 | Beg F2 | End F2 g‘i?e' g‘lﬁ' ROC

(Hz2) (Hz2) (Bark) | (Bark) ' * | (Hz/sec)
Achl |3 2391 2456 14.23 14.40 |65 0.142 | 456
Ach2 |3 2441 | 2211 14.36 |13.75 |[-230 |0.198 |-1162
Ach3 |3 2626 | 2629 1481 |1481 |3 0.217 | 12
Ach4 |3 2352 | 2313 1413 |14.03 |-39 0.181 | -217
Ach5 |3 2658 | 2448 1488 |14.38 |-210 |0.247 |-851
Ach6 |3 2613 | 2417 14.78 |14.30 |-196 |0.220 |-888
Ach7 |3 2496 | 2469 1450 |14.43 |-27 0.160 | -167
Ach8 |3 2374 | 2015 1419 |13.15 |-359 |0.253 |-1419
Ach9 |3 2430 | 2508 1433 | 1453 |78 0.201 | 389
Achl10| 3 2365 2012 14.17 13.14 | -353 | 0.241 | -1467
Total | 30 2475 2348 14.45 14.12 -127 | 0.206 | -616
SD 124.04 | 213.96 0.30 0.58 182.74| 0.05 799.53
N.5.1 F1 ROC from Ach/' [from dhoe[dh';]6cl oggedd

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegFl1 |End F1 |BegF1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 652 535 6.01 5.04 -117 | 0.136 | -863
Ach2 |3 796 483 7.11 4.59 -313 | 0.224 | -1401
Ach3 |3 757 373 6.82 3.60 -384 | 0.253 | -1520
Ach4 |3 718 535 6.53 5.04 -183 | 0.169 | -1083
Ach5 |3 705 483 6.42 4.59 -222 | 0.168 | -1319
Ach6 |3 705 483 6.43 4.59 -222 | 0.203 | -1093
Ach7 |3 652 548 6.01 5.15 -104 | 0.162 | -645
Ach8 |3 665 587 6.11 5.48 -78 0.361 | -216
Ach9 |3 626 391 5.80 3.76 -235 | 0.151 | -1560
Achl10| 3 731 469 6.63 4.47 -262 | 0.232 | -1129
Total | 30 701 489 6.39 4.64 -212 | 0.207 | -1026
SD 55.89 |82.67 0.43 0.72 102.14| 0.07 | 545.90
N.5.2 F2 ROC from Ach /' [from dhoe[dh';]6cl oggedd

Ave. Ave. Ave. Ave. Ave. F2
LC 'Il\'l(())kgrfB Beg F2| End F2 | Beg F2 | End F2 | A/ g‘&f' ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 1767 | 1358 12.29 |10.53 |-409 |0.145 |-2825
Ach2 |3 1790 | 1201 12.38 |9.71 -588 | 0.230 | -2562
Ach3 |3 1962 | 1088 12,98 |9.06 -874 | 0.253 | -3458
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OAppendi x N.5.2, continuedo
Ach4 |3 1672 | 1437 11.93 |10.91 |-235 |0.169 |-1390
Ach5 |3 1737 | 1315 12.18 |10.31 |-422 |0.168 |-2509
Ach6 |3 1803 | 1254 12.43 |9.99 -549 1 0.203 | -2700
Ach7 |3 1476 | 1267 11.09 |10.06 |-209 |0.162 |-1293
Ach8 |3 1646 | 1527 11.82 |11.32 |-119 |0.361 |-330
Ach9 |3 1816 | 979 12.47 |8.38 -837 | 0.151 | -5553
Ach10 | 3 1776 | 1188 12.33 |9.64 -588 | 0.232 | -2538
Total | 30 1744 | 1261 12.21 |10.03 |-483 |0.207 | -2330
SD 132.86 | 199.29 |0.52 1.05 284.99| 0.07 | 1748.64
N.6.1 F1 ROC from Ach /?e/ from toeftle]6 ne ar 6
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegFl1 | End F1 |Beg F1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 626 626 5.80 5.80 0 0.121 |0
Ach2 |3 679 417 6.22 4.00 -262 | 0.172 | -1518
Ach3 |3 731 507 6.63 4.80 -224 | 0.187 | -1196
Ach4 |3 652 430 6.01 4.12 -222 | 0.184 | -1207
Ach5 |3 665 639 6.11 5.90 -26 0.203 | -128
Ach6 |3 705 561 6.43 5.26 -144 | 0.159 | -908
Ach7 |3 679 705 6.22 6.43 26 0.116 | 227
Ach8 |3 665 602 6.11 5.60 -63 0.281 | -224
Ach9 |3 548 495 5.15 4.70 -52 0.268 | -195
Achl10| 3 783 469 7.02 4.47 -314 | 0.163 | -1920
Total | 30 673 545 6.18 5.13 -128 | 0.185 | -690
SD 64.76 | 99.52 0.51 0.84 124.72| 0.06 | 815.90
N.6.2 F2 ROC from Ach I?¢/ from toeftie]6 ne ar 6

Ave. Ave. Ave. Ave. F2
LC #';(;25 Beg F2 ﬁ‘z’e(HEZ;‘d Beg F2 | End F2 g\i?e. g‘ljf' ROC

(Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 1476 1240 11.09 |9.92 -235 | 0.121 | -1945
Ach2 |3 1440 1175 10.93 | 9.56 -265 | 0.172 | -1540
Ach3 |3 1603 1332 11.65 |10.40 |-271 |0.187 |-1452
Ach4 |3 1436 1449 10.91 10.97 13 0.187 | 70
Ach5 |3 1502 1410 11.21 10.78 |-91 0.203 | -451
Ach6 |3 1436 1293 10.91 |10.20 |-144 |0.159 |-905
Ach7 |3 1463 1358 11.03 |10.53 |-105 |0.116 |-905
Ach8 |3 1437 1097 10.91 |9.11 -340 | 0.322 | -1055
Ach9 |3 1227 992 9.85 8.46 -235 | 0.268 | -876
Achl10| 3 1437 1280 1091 |10.13 |-157 |0.163|-961
Total | 30 1446 1263 1095 |10.04 |-183 |0.190 | -964
SD 110.07 | 176.71 |0.51 0.96 174.86| 0.07 | 1117.26
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N.7.1 F1 ROC from Ach /ui/ from bui[buil]6 pi g 6

Ave. Ave. Ave. Ave. F1
LC .’F'gkg:ls Beg F1 ﬁ‘l’e('lfz;‘d Beg F1 | End F1 g\i?e. g‘lﬁ' ROC
(Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 417 482 4.00 4.58 65 0.133 | 485
Ach2 |3 443 469 4.23 4.47 26 0.255 | 103
Ach3 |3 417 417 4.00 4.00 0 0.267 | O
Ach4 |3 339 365 3.28 3.53 26 0.224 | 118
Ach5 |3 443 521 4.23 4.92 78 0.254 | 309
Ach6 |3 508 417 4.81 4.00 -91 0.267 | -342
Ach7 |3 521 495 4,92 4,70 -26 0.148 | -176
Ach8 |3 443 391 4.23 3.76 -52 0.234 | -222
Ach9 |3 326 326 3.16 3.16 0 0.405 | O
Achl10 | 3 417 404 4.00 3.88 -13 0.235 | -55
Total | 30 427 429 4.09 4.11 1 0.242 | 6
SD 76.16 | 70.75 0.68 0.63 78.60 | 0.08 |413.63
N.7.2 F2 ROC from Ach /ui/ from bui[buil]6 pi g 6
No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
Achl |3 1084 2417 9.03 14.30 1333 0.133 | 10000
Ach2 |3 1301 2644 10.24 14.85 1343 0.255 | 5274
Ach3 |3 1062 2948 8.90 15.50 1886 0.267 | 7064
Ach4 |3 1031 2665 8.71 14.90 1634 0.224 | 7295
Ach5 |3 1177 2901 9.57 15.40 1724 0.254 | 6796
Ach6 |3 1097 2718 9.11 15.02 1621 0.267 | 6070
Ach7 |3 1045 2548 8.79 14.62 1503 0.148 | 10178
Ach8 |3 1024 2705 0.00 14.99 2705 0.234 | 11543
Ach9 |3 979 2744 0.00 15.07 2744 0.405 | 6770
Ach10| 3 1097 2953 9.11 15.51 1856 0.185 | 10020
Total | 30 1090 2724 9.07 15.03 1635 0.237 | 6891
SD 100.35 | 171.61 | 0.58 0.38 196.72 | 0.09 | 2442.66
N.8.1 F1 ROC from Ach/;i/ from hei[h;ij6t o cal | 6
No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 587 469 5.48 4.46 -118 0.112 | -1054
Ach2 |3 626 456 5.80 4.35 -170 0.210 | -810
Ach3 |3 665 430 6.11 4.12 -235 0.197 | -1197
Ach4 |3 639 456 5.90 4.35 -183 0.185 | -991
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OAppendi x N.8.1, continued?®o
Ach5 |3 652 561 6.01 5.26 -91 0.229 | -399
Ach6 |3 626 495 5.80 4.70 -131 0.270 | -484
Ach7 |3 692 469 6.32 4.46 -223 0.134 | -1658
Ach8 |3 626 391 5.80 3.76 -235 0.213 | -1102
Ach9 |3 679 378 6.22 3.65 -301 0.210 | -1434
Achl10| 3 626 430 5.80 4.12 -196 0.216 | -909
Total | 30 642 454 5.92 4.33 -188 0.198 | -953
SD 40.72 |61.31 |0.33 0.54 76.59 |0.06 |483.46
N.8.2 F2 ROC from Ach/;il from hei[h;ij6t o cal | 6

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC

(Hz) (Hz) (Bark) | (Bark) (Hz/sec)

Achl |3 1737 | 2274 12.18 |13.92 |537 0.112 | 4792
Ach2 |3 1711 | 2640 12.08 |14.84 |929 0.210 | 4422
Ach3 |3 1663 | 2334 11.89 |14.08 671 0.197 | 3414
Ach4 |3 1737 | 2652 12.18 |14.87 915 0.185 | 4955
Ach5 |3 1842 | 2649 12.57 |14.86 807 0.229 | 3524
Ach6 |3 1855 | 2744 12.61 |15.07 889 0.270 | 3291
Ach7 |3 1685 | 2469 11.98 |14.43 784 0.134 | 5839
Ach8 |3 1607 | 2739 11.66 | 15.06 1132 0.213 | 5306
Ach9 |3 1855 | 2744 12.61 | 15.07 889 0.210 | 4240
Achl10| 3 1724 | 2783 12.13 | 15.16 1059 0.216 | 4910
Total | 30 1742 | 2603 12.20 | 14.75 861 0.198 | 4360
SD 94.80 |193.34 | 0.36 0.47 188.30 | 0.06 | 1226.66
N.9.1 F1 ROC from Ach /oi/ from bhoéi[bhoij]6 sponge cakebd

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 522 482 4.92 4.58 -39 0.160 | -245
Ach2 |3 482 482 4.58 4.58 0 0.339 | 0
Ach3 |3 548 469 5.15 4.46 -79 0.292 | -271
Ach4 |3 430 495 4.12 4.70 65 0.207 | 315
Ach5 |3 494 587 4.69 5.48 93 0.293 | 317
Ach6 |3 561 509 5.26 4.81 -52 0.282 | -185
Ach7 |3 417 495 4.00 4.70 78 0.154 | 509
Ach8 |3 521 469 4.92 4.47 -52 0.259 | -199
Ach9 |3 430 391 4.12 3.77 -39 0.348 | -111
Ach10| 3 404 404 3.88 3.88 0 0.255 | 0
Total | 30 481 478 4.57 4.55 -2 0.259 | -10
SD 60.26 |71.04 |0.53 0.62 80.56 |0.07 |369.20
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N.9.2 F2 ROC from Ach /oi/ from bhoi[bhoil6 s ponge cakebd
No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |3 1110 | 2352 9.18 14.13 1242 0.160 | 7748
Ach2 |3 1175 | 2626 9.56 14.81 1451 0.339 | 4279
Ach3 |3 1123 | 2374 |9.26 14.19 1251 0.292 | 4284
Ach4 |3 1044 | 2613 8.79 14.78 1569 0.207 | 7566
Ach5 |3 1222 | 2909 9.82 15.42 1687 0.293 | 5765
Ach6 |3 1254 | 2744 | 9.99 15.07 1490 0.282 | 5279
Ach7 |3 1071 | 2600 8.95 14.75 1528 0.154 | 9924
Ach8 |3 1069 | 2536 8.94 14.60 1467 0.259 | 5656
Ach9 |3 979 2600 8.38 14.75 1621 0.348 | 4663
Achl10| 3 1123 | 2861 9.26 15.32 1738 0.255 | 6826
Total | 30 1117 | 2622 9.23 14.80 1504 0.259 | 5810
SD 94.57 |203.11 | 0.55 0.49 193.12 | 0.07 |2141.21

N.10.1F1 ROC from Ach /!i/ from lagoina[lag'ina]6 v e r y 6

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1

LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 665 456 6.11 4.35 -209 0.118 | -1771
Ach2 |3 667 548 6.12 5.15 -119 0.110 | -1082
Ach3 |3 744 416 6.72 3.99 -328 0.095 | -3456
Ach4 |3 718 548 6.53 5.15 -170 0.098 | -1729
Ach5 |3 705 535 6.43 5.04 -170 0.272 | -626
Ach6 |3 757 469 6.82 4.46 -288 0.123 | -2348
Ach7 |3 705 521 6.43 4.92 -184 0.103 | -1777
Ach8 |3 665 508 6.11 4.81 -157 0.120 | -1308
Ach9 |3 508 404 4.81 3.88 -104 0.121 | -857
Achl0| 3 665 417 6.11 4.00 -248 0.105 | -2362
Total | 30 680 482 6.23 4.58 -198 0.127 | -1562
SD 67.34 |62.18 | 0.55 0.55 75.48 |0.05 | 862.37
N.10.2F2 ROC from Ach /' i/ from lagoina[lag'ina]6 v e r y 6

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC

(H2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 1763 2509 12.28 | 14.53 746 0.118 | 6319
Ach2 |3 1684 2333 11.97 | 14.08 649 0.110 | 5918
Ach3 |3 1597 2614 11.62 | 14.78 1017 0.095 | 10702
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OAppendi x N.10.2, continuedo
Ach4 |3 1934 | 2731 12.89 |15.04 | 797 0.098 | 8108
Ach5 |3 1476 2816 11.09 | 15.23 1340 0.272 | 4928
Ach6 |3 1737 2692 12.18 | 14.96 954 0.123 | 7780
Ach7 |3 1672 2613 11.93 | 14.78 941 0.103 | 9106
Ach8 |3 1495 2536 11.18 | 14.60 1041 0.120 | 8678
Ach9 |3 1175 2352 9.56 14.13 1177 0.121 | 9701
Achl10| 3 1881 2548 12.71 | 14.63 667 0.105 | 6349
Total | 30 1641 2574 11.80 | 14.69 933 0.127 | 7373
SD 230.03 | 151.23 | 0.97 0.36 233.44 | 0.05 |2077.15
N.11.1F1 ROC from Ach /?i/ from poih[plshj6 mai | , post &

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 |End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz) (Hz) (Bark) | (Bark) ' ' (Hz/sec)

Achl |3 626 639 5.80 5.91 13 0.087 | 153
Ach2 |3 691 534 6.32 5.03 -157 | 0.084 | -1866
Ach3 |3 757 516 6.82 4.88 -241 | 0.113 | -2136
Ach4 |3 665 679 6.11 6.22 14 0.099 | 139
Ach5 |3 731 588 6.63 5.48 -143 | 0.170 | -843
Ach6 |3 705 600 6.43 5.58 -105 | 0.176 | -595
Ach7 |3 678 508 6.22 4.81 -170 | 0.088 |-1943
Ach8 |3 744 588 6.72 5.48 -156 | 0.094 | -1654
Ach9 |3 770 482 6.92 4.58 -288 | 0.098 |-2949
Achl10 | 3 712 443 6.48 4.23 -269 | 0.119 | -2260
Total |30 705 558 6.42 5.23 -147 | 0.113 | -1302
SD 48.46 84.55 |0.38 0.72 110.57| 0.04 1237.77
N.11.2F2 ROC from Ach P?i/ from poih[pldhj6 mai | , post 6

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 1136 1829 9.34 12.52 | 693 0.087 | 7935
Ach2 |3 1278 1981 10.12 | 13.04 | 703 0.084 | 8336
Ach3 |3 1267 1467 10.06 |11.05 | 200 0.113 | 1768
Ach4 |3 1188 1384 9.64 10.66 | 196 0.099 | 1986
Ach5 |3 1278 1808 10.12 | 12.44 | 530 0.170 | 3122
Ach6 |3 1214 1711 9.78 12.08 | 497 0.176 | 2819
Ach7 |3 1214 1920 9.78 12.84 | 706 0.088 | 8053
Ach8 |3 1177 1806 9.57 12.44 | 629 0.094 | 6671
Ach9 |3 1097 1973 9.11 13.01 | 876 0.098 | 8969
Achl10| 3 1188 2012 9.64 13.14 | 824 0.119 | 6922
Total | 30 1204 1789 9.72 12.38 | 585 0.113 | 5188
SD 68.76 | 263.70 | 0.39 1.14 272.23/ 0.04 | 3330.01
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N.12.1F1 ROC from Ach /ai/ from jai [d¥ail]0 ma ny, mucho

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 770 482 6.92 4.58 -288 0.186 | -1546
Ach2 |3 809 450 7.21 4.30 -359 0.273 | -1316
Ach3 |3 872 595 7.66 5.54 277 0.177 | -1568
Ach4 |3 914 482 7.94 4.58 -432 0.171 | -2524
Ach5 |3 763 468 6.87 4.46 -295 0.261 | -1129
Ach6 |3 901 469 7.85 4.47 -431 0.264 | -1636
Ach7 |3 718 404 6.52 3.88 -314 0.166 | -1886
Ach8 |3 812 404 7.23 3.88 -408 0.324 | -1260
Ach9 |3 861 417 7.58 4.00 -444 0.267 | -1666
Achl10 | 3 953 391 8.21 3.76 -562 0.230 | -2443
Total | 30 837 456 7.41 4.35 -381 0.232 | -1643
SD 88.70 |121.52 |0.63 0.97 159.24 | 0.07 | 942.46
N.12.2F2 ROC from Ach /ail from jai [ddai]6 many, muc hd

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens BegF2 | End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

Achl |3 1894 2469 12.75 |14.43 |575 0.186 | 3086
Ach2 |3 1922 2602 12.85 |14.75 |680 0.273 | 2490
Ach3 |3 2027 2614 13.19 |14.78 | 587 0.177 | 3323
Ach4 |3 1960 2613 12.97 |14.78 | 654 0.171 | 3823
Ach5 |3 2119 2848 13.48 |15.29 |728 0.261 | 2791
Ach6 |3 1973 2835 13.02 |15.27 |862 0.264 | 3271
Ach7 |3 2169 2626 13.62 |14.81 |457 0.166 | 2749
Ach8 |3 1842 2691 12.57 |14.96 |849 0.324 | 2621
Ach9 |3 1921 2626 12.84 |14.81 |705 0.267 | 2645
Achl10| 3 2038 2862 13.23 |15.32 |824 0.230 | 3581
Total | 30 1987 2679 13.06 |14.93 |692 0.232 | 2985
SD 119.31 |180.77 |0.38 0.43 210.83 | 0.07 | 939.58
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APPENDIX O

KpA diphthongs measurements in average values from WE:

0.1.1 F1 ROC from KpA /i;/ from tiep[ti;p]6 every, eacho

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
LC Tokens BegFl | End F1 | Beg F1 | End F1 Dif. Dur. ROC

(Hz2) (Hz) (Bark) | (Bark) (Hz/sec)

KpAl |3 430 404 412 3.88 -26 0.126 | -206
KpA2 |3 466 466 4.44 4.44 0 0.141 | 0O
KpA3 |3 453 453 4.32 4.32 0 0.136 | 0
KpAd |3 493 493 4.68 4.68 0 0.163 | 0
KpA5 |3 480 453 4.56 4.32 -27 0.085 | -314
KpA6 |3 426 426 4.08 4.08 0 0.102 | O
KpA7 |3 480 480 4.56 4.56 0 0.110 | O
KpA8 |3 466 466 4.44 4.44 0 0.103 | 0
KpA9 |3 426 453 4.08 4.32 27 0.119 | 224
KpAl10 | 3 466 466 4.44 4.44 0 0.124 | 0
Total | 30 459 456 4.37 4.35 -3 0.121 | -21
SD 3185 |3551 |0.28 0.32 23.10 | 0.03 |241.14
0.1.2 F2 ROC from KpA /i;/ from tiep[ti;p]0 every, eacho

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2| End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)

KpAl |3 2738 | 2574 |15.06 |14.69 |-164 |0.126 |-1299
KpA2 |3 2774 2827 15.14 |15.25 |53 0.141 | 377
KpA3 |3 3162 |3135 |1591 |15.86 |-27 0.136 | -197
KpAd |3 2601 1907 14.75 |12.80 |-693 |0.163 |-4245
KpA5 |3 2681 | 2027 1493 |13.19 |-653 |0.085 |-7686
KpA6 |3 2707 | 2734 |14.99 |15.05 |27 0.102 | 261
KpA7 |3 3095 |3015 |15.78 |15.63 |-80 0.091 | -876
KpA8 |3 2641 | 2614 |14.84 |14.78 |-27 0.103 | -259
KpA9 |3 2908 | 2908 |15.42 (1542 |0 0.119 | 0
KpA10 | 3 2694 | 2721 |14.96 |15.02 |27 0.124 | 214
Total | 30 2800 |[2646 |15.19 |14.86 |-154 |0.119 |-1290
SD 194.89 | 406.47 | 0.40 1.03 29807 | 0.03 | 2698.07
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0.2.1 F1 ROC from KpA /E J from beuetlbE;f] 6 st udy, | ear nbo
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegFl1 |End F1 |BegF1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 456 417 4.35 4.00 -39 0.175 | -223
KpA2 |3 493 493 4.68 4.68 0 0.171 |0
KpA3 |3 506 493 4.79 4.68 -13 0.136 | -98
KpA4 |3 546 480 5.13 4.56 -67 0.169 | -395
KpA5 |3 520 466 491 4.44 -53 0.131 | -408
KpA6 |3 466 426 4.44 4.08 -40 0.101 | -396
KpA7 |3 506 493 4.79 4.68 -13 0.177 | -75
KpA8 |3 493 466 4.68 4.44 -27 0.135 | -198
KpA9 |3 466 413 4.44 3.96 -53 0.168 | -317
KpA10 | 3 506 480 4.79 4.56 -27 0.128 | -209
Total | 30 496 463 4.70 441 -33 0.149 | -223
SD 31.54 |37.35 0.27 0.33 33.26 | 0.03 | 225.03
0.2.2 F2 ROC from KpA /E J from beuetlbE;t]6 st udy, | ear nbo
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 1814 | 2401 12.47 | 14.26 | 587 0.175 | 3352
KpA2 |3 1641 | 1947 11.80 |12.93 | 307 0.171 | 1797
KpA3 |3 1707 1974 12.07 |13.02 | 266 0.128 | 2081
KpA4 |3 1841 | 2027 12.56 |13.19 | 187 0.169 | 1107
KpA5 |3 1961 | 2214 12.98 | 13.75 | 253 0.131 | 1939
KpA6 |3 1827 | 2254 12.52 | 13.87 | 427 0.101 | 4224
KpA7 |3 1801 | 2067 12.42 | 13.32 | 267 0.177 | 1507
KpA8 |3 1493 | 2027 11.17 |13.19 |534 0.135 | 3965
KpA9 |3 1654 | 1921 11.85 |12.84 | 267 0.168 | 1587
KpAl10 | 3 1627 | 2027 11.75 |13.19 |400 0.128 | 3133
Total | 30 1737 | 2086 12.18 |13.37 | 349 0.148 | 2358
SD 150.53 | 157.03 | 0.59 0.47 157.70( 0.04 | 1421.07
0.3.1 F1 ROC from KpA /u;/ from buet[bu;tf 6 wor k, j ob, actiond
No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F1
LC Tokens BegF1 |EndF1 |BegF1 | End F1 Dif ' Dur. ROC
(H2) (H2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 378 430 3.65 4.12 52 0.163 | 319
KpA2 |3 453 440 4.32 4.20 -13 0.145 | -92
KpA3 |3 480 493 4.56 4.68 13 0.116 | 115
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OAppendix O.3.1, continuedo
KpA4d |3 493 480 4.68 4.56 -14 0.185 | -74
KpA5 |3 480 493 4.56 4.68 13 0.153 | 87
KpA6 |3 413 440 3.96 4.20 27 0.109 | 245
KpA7 |3 426 466 4.08 4.44 40 0.124 | 323
KpA8 |3 466 493 4.44 4.68 27 0.117 | 228
KpA9 |3 440 453 4.20 4.32 13 0.172 | 78
KpAl10 | 3 466 466 4.44 4.44 0 0.114 | 0
Total | 30 450 465 4.29 4.43 16 0.140 | 113
SD 37.88 |30.74 0.34 0.27 26.84 | 0.03 |193.19
0.3.2 F2 ROC from KpA /u;/ from buet[bu;tf 6 wor k, job, actionbd
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2| End F2 | Beg F2 | End F2 Dif. Dur. ROC
(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)
KpAl |3 940 1293 8.12 10.20 | 353 0.163 | 2166
KpA2 |3 880 1280 7.71 10.13 | 400 0.145 | 2765
KpA3 |3 1040 | 2054 8.76 13.28 |1014 |0.116 | 8744
KpA4 |3 1026 | 2054 8.68 13.28 | 1028 | 0.185 | 5565
KpA5 |3 1080 | 1280 9.01 10.13 | 200 0.153 | 1310
KpA6 |3 1186 | 2107 9.63 13.44 | 921 0.109 | 8450
KpA7 |3 1053 | 1961 8.84 12.98 | 908 0.124 | 7340
KpA8 |3 946 2041 8.16 13.23 | 1094 |0.117 | 9353
KpA9 |3 1000 | 1293 8.51 10.20 | 293 0.172 | 1709
KpAl10 | 3 946 1213 8.16 9.77 267 0.114 | 2339
Total | 30 1010 | 1658 8.57 11.87 | 648 0.140 | 4639
SD 92.38 |398.88 | 0.58 1.62 362.4 | 0.03 | 3230.29

0.4.1 F1 ROC from KpA /= ffrom kée[k=] d, mine (informal/i mp ol i t e
No. of Ave. Ave. Ave. Ave. Ave. | Ave, Ave. F1
LC Tokens BegFl |End F1 |Beg F1 | End F1 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
KpAl |3 548 574 5.15 5.37 26 0.246 | 107
KpA2 |3 586 613 5.47 5.69 27 0.246 | 109
KpA3 |3 626 586 5.80 5.47 -40 0.182 | -220
KpAd |3 626 626 5.80 5.80 0 0.179 | 0
KpA5 |3 546 613 5.13 5.69 67 0.209 | 319
KpA6 |3 546 573 5.13 5.36 27 0.187 | 143
KpA7 |3 546 546 5.13 5.13 0 0.208 | 0
KpA8 |3 560 573 5.25 5.36 13 0.189 | 71
KpA9 |3 586 560 5.47 5.25 -27 0.228 | -117
KpA10 | 3 640 600 5.91 5.58 -40 0.226 | -177
Total | 30 581 586 5.43 5.47 5 0.210 | 25
SD 4451 |42.83 0.37 0.36 47.78 | 0.05 |233.80
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0.4.2 F2 ROC from KpA /= ftfrom keelk=Z] d, mine (informal/i mp ol i t e
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens BegF2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 2600 | 2600 1475 1475 |0 0.246 | 0
KpA2 |3 2641 | 2614 14.84 | 14.78 |-27 0.246 | -109
KpA3 |3 2868 | 2868 1534 1534 |0 0.182 | 0
KpA4 |3 2547 | 2547 14.62 |14.62 |0 0.179 | 0
KpA5 |3 2707 | 2707 1499 1499 |0 0.209 | 0
KpA6 |3 2561 | 2561 1466 |14.66 |O 0.187 | 0
KpA7 |3 2881 | 2867 15.36 | 15.34 |-13 0.208 | -64
KpA8 |3 2387 | 2387 1423 1423 |0 0.189 | 0
KpA9 |3 2734 | 2734 15.05 |15.05 |0 0.228 | 0
KpAl10 | 3 2494 | 2494 1449 1449 |0 0.226 | 0
Total | 30 2642 | 2638 1485 |14.84 |-4 0.210 | -19
SD 160.16 | 158.23 | 0.37 0.37 12.21 | 0.05 |58.05
0.5.1 F1 ROC from KpA /' [from dhoe[dh';]6cl ogged wup
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | EndF1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 665 508 6.11 4.81 -157 | 0.197 | -797
KpA2 |3 626 520 5.80 4.91 -106 | 0.232 | -456
KpA3 |3 639 508 5.90 4.81 -131 | 0.167 | -783
KpA4 |3 661 508 6.08 4.81 -153 | 0.200 | -766
KpA5 |3 639 521 5.90 4.92 -118 |0.176 | -670
KpA6 |3 652 652 6.01 6.01 0 0.169 | 2
KpA7 |3 648 548 5.98 5.15 -100 | 0.216 | -463
KpA8 |3 626 503 5.80 4.76 -123 | 0.158 | -777
KpA9 |3 626 508 5.80 4.81 -118 | 0.205 | -577
KpAl10 | 3 652 532 6.01 5.01 -120 |0.162 | -739
Total | 30 643 531 5.94 5.00 -113 | 0.188 | -598
SD 19.14 | 46.04 0.15 0.38 48.95 | 0.04 | 285.45
0.5.2 F2 ROC from KpA /' ffrom dhoe[dh';]6cl ogged wup
No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif ' Dur. ROC
(H2) (H2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 1384 | 1254 10.66 |10.00 |-130 |0.197 | -660
KpA2 |3 1332 | 1227 10.40 |9.85 -105 |0.232 | -453
KpA3 |3 1358 |1148 10.53 |9.41 -211 | 0.167 | -1259
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OAppendix O.5.2, continuedo
KpA4 |3 1346 | 1110 10.47 |9.19 -236 | 0.200 | -1182
KpA5 |3 1397 1160 10.72 |9.48 -237 [10.176 | -1351
KpA6 |3 1398 | 1227 10.72 |9.85 -171 | 0.169 | -1008
KpA7 |3 1372 | 1136 10.60 |9.34 -236 | 0.216 | -1091
KpA8 |3 1345 1120 1047 |9.24 -225 10.158 | -1423
KpA9 |3 1332 | 1136 10.40 |9.34 -196 | 0.205 | -958
KpA10 | 3 1384 | 1161 10.66 |9.48 -223 | 0.162 | -1376
Total | 30 1365 | 1168 10.56 |9.52 -197 |0.188 | -1047
SD 30.85 |60.40 0.15 0.34 63.66 | 0.04 |487.12
0.6.1 F1 ROC from KpA / ;¥ from toeftlle]6 ne ar 6

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 |BegF1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

KpAl |3 665 443 6.11 4.23 -222 1 0.246 | -901
KpA2 |3 661 521 6.08 4.92 -140 | 0.238 | -587
KpA3 |3 626 508 5.80 4.81 -118 | 0.219 | -540
KpAd |3 652 495 6.01 4.69 -157 | 0.190 | -828
KpA5 |3 613 569 5.69 5.33 -44 0.179 | -245
KpA6 |3 661 546 6.08 5.13 -115 |0.164 | -701
KpA7 |3 622 530 5.76 4.99 -92 0.210 | -438
KpA8 |3 600 560 5.58 5.25 -40 0.158 | -253
KpA9 |3 640 469 5.91 4.46 -171 1 0.217 | -788
KpAl10 | 3 687 508 6.29 4.81 -179 ]0.183 | -976
Total | 30 643 515 5.93 4.87 -128 | 0.200 | -637
SD 36.22 |43.52 0.29 0.38 62.41 | 0.05 | 388.84
0.6.2 F2ROC from KpA / ;¥ from toeftlke]6 ne ar 6

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC

(Hz) (Hz) (Bark) | (Bark) (Hz/sec)

KpAl |3 1450 | 1188 10.97 |9.64 -262 | 0.244 | -1074
KpA2 |3 1320 | 1253 10.34 |9.99 -67 0.238 | -280
KpA3 |3 1280 | 1173 10.13 | 9.55 -107 | 0.219 | -488
KpA4 |3 1253 | 1146 9.99 9.40 -107 | 0.190 | -562
KpA5 |3 1541 | 1186 11.38 | 9.63 -355 | 0.179 | -1978
KpA6 |3 1489 1333 11.15 10.41 | -156 0.164 | -951
KpA7 |3 1266 | 1053 10.06 |8.84 -213 | 0.210 | -1016
KpA8 |3 1253 | 1160 9.99 9.48 -93 0.158 | -589
KpA9 |3 1306 | 1173 10.27 |9.55 -133 | 0.217 | -615
KpA10 | 3 1384 | 1106 10.66 |9.16 -278 | 0.183 | -1516
Total | 30 1354 | 1177 1051 |9.57 -177 | 0.200 | -884
SD 112.93 | 87.46 0.55 0.49 113.66| 0.05 | 871.30
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0.7.1 F1 ROC from KpA /ui/ from bui[buil]6 pi g 6

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 |End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 417 443 4.00 4.23 26 0.273 | 95
KpA2 |3 373 386 3.60 3.72 13 0.264 |51
KpA3 |3 466 453 4.44 4.32 -13 0.215 | -62
KpA4 |3 480 426 4.56 4.08 -53 0.220 | -243
KpA5 |3 466 413 4.44 3.96 -53 0.204 | -262
KpA6 |3 453 386 4.32 3.72 -67 0.220 | -303
KpA7 |3 426 413 4.08 3.96 -13 0.251 | -53
KpA8 |3 453 440 4.32 4.20 -13 0.195 | -68
KpA9 |3 413 413 3.96 3.96 0 0.239 | 0
KpA10 | 3 440 426 4.20 4.08 -13 0.213 | -63
Total | 30 439 420 4.20 4.03 -19 0.229 | -82
SD 37.32 |28.19 |0.33 0.25 37.30 | 0.04 |162.12
0.7.2 F2 ROC from KpA /ui/ from bui[buil] 6 pi g 6
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 1084 | 2705 9.03 1499 |1621 |0.273 | 5932
KpA2 |3 973 2801 8.34 15.20 | 1828 | 0.264 | 6923
KpA3 |3 1226 | 3002 9.85 15.61 | 1775 |0.215 | 8257
KpA4 |3 1106 2721 9.16 15.02 | 1614 |0.220 | 7349
KpA5 |3 1080 | 2881 9.01 15.36 | 1801 | 0.204 | 8843
KpA6 |3 1320 | 2747 10.34 | 15.08 | 1428 | 0.220 | 6480
KpA7 |3 1080 | 2921 9.01 15.45 | 1842 |0.251 | 7328
KpA8 |3 1040 | 2641 8.76 14.84 |1601 | 0.195 | 8196
KpA9 |3 1133 2667 9.32 1490 |1535 |0.239 | 6421
KpA10 | 3 1133 2641 9.32 14.84 | 1508 |0.213 | 7078
Total | 30 1117 2773 9.23 15.14 | 1655 |0.229 | 7213
SD 103.00 | 127.39 | 0.60 0.27 153.00| 0.04 | 1605.97
0.8.1 F1 ROC from KpA /;il from hei[h;ijot o cal | 0
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens Beg F1 |End F1 | Beg F1 | End F1 Dif Dur ROC
(H2) (H2) (Bark) | (Bark) ' ' (Hz/sec)
KpAl |3 521 495 4.92 4.69 -26 0.254 | -104
KpA2 |3 535 495 5.04 4.69 -40 0.277 |-143
KpA3* | 3 861 533 7.58 5.02 -328 | 0.268 |-1224
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OAppendi x O.8.1, continuedbd
KpA4 |3 525 453 4.95 4.32 -72 0.168 | -427
KpA5 |3 516 453 4.88 4.32 -63 0.217 |-292
KpA6 |3 569 480 5.33 4,56 -89 0.228 |-391
KpA7 |3 533 440 5.02 4.20 -93 0.222 | -420
KpA8 |3 525 426 4.95 4.08 -98 0.208 | -474
KpA9 |3 508 453 4.81 4.32 -55 0.214 | -257
KpA10 | 3 485 453 4.61 4.32 -32 0.192 |-167
Total |30 524 461 4.94 4.39 -63 0.220 |-288
SD 26.24 |[29.19 |0.22 0.26 34.68 | 0.05 178.90
* [;i/ from heiis realized agai/ andexcluded from data
0.8.2 F2 ROC from KpA /;il from hei[h;ilj6t o cal | &

No. of Ave. Ave, Ave, Ave. Ave. | Ave. Ave. F2
LC Toll<ens Beg F2| End F2 | Beg F2 | End F2 Dif Dur. ROC

(Hz2) (Hz2) (Bark) | (Bark) ' (Hz/sec)

KpAl |3 1200 | 2569 9.70 14.68 | 1369 | 0.254 | 5398
KpA2 |3 1135 | 2654 9.33 14.87 | 1519 | 0.277 | 5484
KpA3* | 3 1958 | 2921 12.97 |15.45 |963 0.268 | 3590
KpA4 |3 1201 | 2814 9.71 15.22 | 1613 | 0.168 | 9601
KpA5 |3 1175 | 2908 9.56 15.42 | 1733 | 0.205 | 8438
KpA6 |3 1345 | 2774 10.47 |15.14 | 1429 |0.228 | 6258
KpA7 |3 1200 | 2761 9.70 15.11 | 1561 |0.222 | 7021
KpA8 |3 1173 | 2654 9.55 14.87 | 1481 |0.208 | 7130
KpA9 |3 1186 | 2721 9.63 15.02 | 1534 |0.214 | 7181
KpAl10 | 3 1107 | 2614 9.17 14.78 | 1507 |0.192 | 7861
Total |30 1191 | 2719 9.65 15.02 | 1527 | 0.219 | 6986
SD 68.63 | 113.75 | 0.37 0.25 112.08| 0.05 | 2438.69
* [;i/ from heiis realized agai/ andexcluded from data
0.9.1 F1 ROC from KpA /oi/ from bhéi[bhoil]6 s ponge caked

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1| End F1 Dif. Dur. ROC

(H2) (H2) (Bark) | (Bark) (Hz/sec)

KpAl |3 456 456 4.35 4.35 0 0.296 | 0
KpA2 |3 546 506 5.13 4.79 -40 0.279 | -144
KpA3 |3 466 413 4.44 3.96 -53 0.241 | -221
KpA4 |3 506 453 4.79 4.32 -53 0.231 | -231
KpA5 |3 453 413 4.32 3.96 -40 0.207 | -193
KpA6 |3 493 413 4.68 3.96 -80 0.194 | -413
KpA7 |3 506 440 4.79 4.20 -67 0.279 | -239
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OAppendix O.9.1, continuedo
KpA8 |3 466 413 4.44 3.96 -53 0.232 | -230
KpA9 |3 453 400 4.32 3.84 -53 0.257 | -208
KpA10 | 3 480 413 4.56 3.96 -67 0.199 | -334
Total |30 483 432 4.58 4.14 -51 0.241 | -210
SD 36.53 [38.13 |0.32 0.34 33.11 | 0.05 | 161.16
0.9.2 F2 ROC from KpA /oi/ from bhéi[bhoil]6 s ponge caked

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC

(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)

KpAl |3 1149 2653 9.41 14.87 | 1504 | 0.296 | 5086
KpA2 |3 1013 2747 8.59 15.08 | 1734 |0.279 | 6224
KpA3 |3 1173 3068 9.55 15.73 | 1895 |0.241 | 7864
KpA4 |3 1093 2627 9.09 14.81 | 1534 |0.231 | 6642
KpA5 |3 1213 2867 9.77 15.34 | 1654 | 0.207 | 7992
KpA6 |3 1226 2654 9.85 14.87 | 1428 |0.194 | 7372
KpA7 |3 1013 2867 8.59 15.34 | 1854 | 0.279 | 6638
KpA8 |3 1186 2681 9.63 14.93 | 1494 |0.232 | 6441
KpA9 |3 1093 2707 9.09 14.99 | 1614 |0.257 | 6290
KpAl10 | 3 1146 2574 9.40 14.69 | 1428 |0.199 | 7162
Total | 30 1131 2745 9.31 15.07 | 1614 |0.241 | 6685
SD 75.02 | 150.07 | 0.44 0.32 167.96| 0.05 | 1382.34
0.10.1F1 ROC from KpA /1i/ from Iagt')ina[lagi inaAlé6ver yo

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif. Dur. ROC

(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)

KpAl |3 644 508 5.94 4.81 -136 | 0.134 | -1017
KpA2 |3 546 533 5.13 5.02 -13 0.104 | -129
KpA3 |3 653 480 6.02 4.56 -173 1 0.166 | -1042
KpAd |3 600 506 5.58 4.79 -93 0.120 | -780
KpA5 |3 626 533 5.80 5.02 -93 0.139 | -673
KpA6 |3 626 493 5.80 4.68 -133 | 0.125 | -1067
KpA7 |3 613 493 5.69 4.68 -120 | 0.129 | -930
KpA8 |3 573 493 5.36 4.68 -80 0.138 | -580
KpA9 |3 506 453 4.79 4.32 -53 0.114 | -468
KpAl10 | 3 533 453 5.02 4.32 -80 0.093 | -863
Total | 30 592 495 5.52 4.69 -98 0.126 | -774
SD 50.33 |28.17 |0.42 0.25 46.61 | 0.03 | 337.52
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0.10.2F2 ROC from KpA /1i/ from Iagt')ina[lagi inajbveryo

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2

LC Tokens BegF2 |End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 1397 2507 10.72 | 1453 | 1110 |0.134 | 8307
KpA2 |3 1080 1987 9.01 13.06 | 908 0.104 | 8756
KpA3 |3 1533 2894 11.35 |15.39 |1361 |0.166 | 8180
KpA4 |3 1400 1921 10.74 |12.84 |520 0.120 | 4348
KpA5 |3 1521 2654 11.29 |14.87 |1133 |0.139|8173
KpA6 |3 1774 2347 12.32 | 14.12 |573 0.125 | 4587
KpA7 |3 1521 2614 11.29 |14.78 |1093 |0.129 | 8475
KpA8 |3 1507 2414 11.23 |14.29 |907 0.138 | 6572
KpA9 |3 1814 2027 12.47 |13.19 |213 0.114 | 1871
KpAl10 | 3 1347 1987 10.47 |13.06 |641 0.093 | 6914
Total | 30 1489 2335 11.15 |14.09 | 846 0.126 | 6711
SD 226.61 | 330.93 | 1.05 0.89 352.06| 0.03 | 2570.24
0.11.1F1 ROC from KpA / ?fiiorh poih[pdh] 6 mai | , post 6

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegF1 |EndF1 |BegF1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 508 456 4.81 4.35 -52 0.151 | -345
KpA2 |3 516 600 4.88 5.58 83 0.146 | 572
KpA3 |3 525 480 4.95 4.56 -45 0.134 | -336
KpA4 |3 516 493 4.88 4.68 -23 0.102 | -230
KpA5 |3 546 493 5.13 4.68 -53 0.098 | -542
KpA6 |3 543 466 5.11 4.44 =77 0.114 | -673
KpA7 |3 533 453 5.02 4.32 -80 0.133 | -600
KpA8 |3 516 466 4.88 4.44 -50 0.123 | -408
KpA9 |3 535 466 5.04 4.44 -68 0.089 | -771
KpA10 | 3 521 453 4.92 4.32 -68 0.087 | -785
Total | 30 526 483 4.96 4.58 -43 0.118 | -369
SD 17.68 |53.76 0.15 0.47 56.83 | 0.03 |594.85
0.11.2F2 ROC from KpA / ?fiiorh poih[plsh) 6 mai | , post 6

Ave. Ave. Ave. Ave. F2
lc RO VBegr2 é‘z’e(HEZ;‘d Beg F2 | End F2 | A¥® | A¥¢ | RoC

(H2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 1120 | 2443 9.24 14.37 | 1323 | 0.151 | 8783
KpA2 |3 1026 | 1654 8.68 11.85 | 628 0.146 | 4309
KpA3 |3 1200 | 2227 9.70 13.79 1028 |0.134 | 7669
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OAppendix O.11.2, continuedo
KpAd |3 1106 | 2041 9.16 13.23 | 934 0.102 | 9190
KpA5 |3 1173 2454 9.55 14.40 1281 | 0.098 | 13027
KpA6 |3 1136 | 2187 9.34 13.68 | 1051 |0.114 | 9222
KpA7 |3 1053 2174 8.84 13.64 1121 | 0.133 | 8408
KpA8 |3 1133 | 2227 9.32 13.79 1094 |0.123 | 8921
KpA9 |3 1120 | 1360 9.24 10.54 | 240 0.089 | 2711
KpA10 | 3 1133 | 2027 9.32 13.19 | 894 0.087 | 10280
Total | 30 1120 | 2080 9.25 13.35 | 960 0.118 | 8159
SD 56.96 |342.73 |0.34 1.27 327.42| 0.03 | 3348.05
0.12.1F1 ROC from KpA /ai/ from jai [dNail]6 many, mucho
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegFl1 |End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 866 453 7.62 4.32 -413 | 0.300 | -1376
KpA2 |3 866 546 7.62 5.13 -320 | 0.259 | -1234
KpA3 |3 1040 533 8.76 5.02 -507 | 0.238 | -2132
KpAd |3 813 493 7.24 4.68 -320 | 0.218 | -1466
KpA5 |3 933 533 8.07 5.02 -400 | 0.196 | -2037
KpA6 |3 746 493 6.74 4.68 -253 | 0.209 | -1214
KpA7 |3 986 533 8.42 5.02 -453 | 0.267 | -1700
KpA8 |3 800 493 7.14 4.68 -307 | 0.171 | -1790
KpA9 |3 986 493 8.42 4.68 -493 | 0.293 | -1682
KpAl10 | 3 760 480 6.84 4.56 -280 | 0.179 | -1564
Total | 30 880 505 7.71 4.78 -375 | 0.233 | -1607
SD 115.23 | 35.08 0.78 0.31 110.91| 0.06 | 478.45
0.12.2F2 ROC from KpA /ai/ from jai [d¥4aij] 6 many, muchd

Ave. Ave. Ave. Ave. F2
LC ';'gkgrf]s Beg F2 ﬁ‘z’e(HEZ;‘d Beg F2 | End F2 g\i?e. g‘ljf' ROC

(Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |3 2014 | 2681 13.15 |14.93 | 667 0.300 | 2220
KpA2 |3 2134 | 2641 1352 |14.84 |507 0.259 | 1954
KpA3 |3 2094 | 2988 13.40 |15.58 |894 0.238 | 3762
KpAd4 |3 1934 | 2734 12.89 | 15.05 | 800 0.218 | 3664
KpA5 |3 2187 | 2707 13.68 | 14.99 |520 0.196 | 2649
KpA6 |3 2134 | 2641 13.52 |14.84 |507 0.209 | 2428
KpA7 |3 2054 | 2841 13.28 | 15.28 | 787 0.267 | 2950
KpA8 |3 2041 | 2641 13.23 |14.84 | 600 0.171 | 3502
KpA9 |3 2094 | 2694 13.40 |14.96 |600 0.293 | 2045
KpA10 | 3 2161 | 2454 13.60 |14.40 |293 0.179 | 1639
Total | 30 2085 | 2702 13.37 |14.98 |617 0.233 | 2649
SD 81.15 |147.39 |0.25 0.32 186.48| 0.06 | 885.95
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APPENDIX P

Ach diphthongs measurements in average values from INT:

P.1.1 F1ROCfromAch/ i a/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave.F1

LC Tokens Beg F1| End F1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz2) (Hz) (Bark) | (Bark) (Hz/sec)

Achl |5 429 501 4,11 4,75 72 0.077 | 930
Ach2 |10 485 525 4.61 4.95 40 0.085 | 471
Ach3 |13 499 591 4.73 5.51 92 0.080 | 1156
Ach4 |11 490 599 4.65 5.58 110 0.070 | 1575
Ach5 |1 493 613 4.68 5.69 120 0.093 | 1290
Ach6 |8 453 516 4.32 4.87 63 0.097 | 648
Ach7 |7 516 550 4.87 5.17 34 0.063 | 543
Ach8 |4 493 563 4.68 5.28 70 0.054 | 1290
Ach9 |6 446 453 4.26 4,32 7 0.095 | 71
Achl10]| 9 480 533 4.56 5.02 53 0.066 | 804
Total | 74 481 546 4,57 5.13 65 0.077 | 846
SD 4457 |72.60 |0.39 0.61 71.43 | 0.04 |1040.74
P.1.2 F2 ROC from Ach/ i a/

No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)

Achl |5 2422 2150 14.31 |13.57 |-272 |0.077 |-3514
Ach2 |10 2514 2118 1454 |13.47 |-396 |0.085 |-4665
Ach3 |13 2562 2291 14.66 |13.97 |-271 |0.080 |-3392
Ach4 |11 2822 2279 15.24 |13.94 |-543 |0.070 |-7808
Ach5 |1 2975 2214 1555 |13.75 |-761 |0.093 |-8183
Ach6 |8 2597 2465 14.74 |14.42 |-131 | 0.097 | -1355
Ach7 |7 2580 2420 14.70 |14.31 |-160 | 0.063 |-2534
Ach8 |4 2484 1954 14.47 |1295 |-530 |0.054|-9770
Ach9 |6 2507 2141 1453 |13.54 |-367 |0.095 |-3880
Achl10| 9 2663 2093 14.89 |13.40 |-570 | 0.066 | -8593
Total | 74 2599 2229 14.75 |13.80 |-371 |0.077 |-4804
SD 281.03 | 393.03 | 0.68 1.61 450.79| 0.04 | 7003.64

430



P.2.1 F1 ROC from Ach/Eal

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |15 504 506 4.77 4.79 3 0.084 | 32
Ach2 |14 550 564 5.17 5.29 14 0.087 | 164
Ach3 |12 553 556 5.19 5.22 3 0.063 | 53
Ach4 |9 542 635 5.10 5.87 93 0.060 | 1558
Ach5 | 24 558 555 5.23 5.21 -3 0.074 | -45
Ach6 |7 550 522 5.17 4.92 -29 0.072 | -395
Ach7 |18 469 493 4.46 4.68 24 0.077 | 320
Ach8 |5 501 509 4.75 4.81 8 0.076 | 105
Ach9 | 28 464 453 4.42 4.32 -11 0.067 | -170
Ach10 | 25 519 544 4.90 5.12 26 0.066 | 387
Total | 157 515 526 4.87 4.96 10 0.072 | 144
SD 55.53 |72.25 |0.48 0.61 64.07 | 0.03 | 1033.20
P.2.2 F2 ROC from Ach /Ea/
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |15 1937 1891 12.90 |12.74 -45 0.084 | -541
Ach2 |14 2140 1911 13.54 |12.81 -229 | 0.087 | -2621
Ach3 |12 2397 2237 14.25 | 13.82 -160 | 0.063 | -2526
Ach4 |9 2001 1796 13.11 | 12.40 -205 | 0.060 | -3416
Ach5 | 24 2099 2032 13.41 |13.21 -67 0.074 | -898
Ach6 |7 2083 2003 13.36 | 13.11 -80 0.072 | -1107
Ach7 |18 1956 1727 12.96 |12.14 -229 | 0.077 | -2995
Ach8 |5 1549 1630 11.42 | 11.76 80 0.076 | 1058
Ach9 | 28 1873 1694 12.68 | 12.01 -179 | 0.067 | -2663
Ach10 | 25 2030 1900 13.20 |12.77 -130 | 0.066 | -1959
Total | 157 2018 1880 13.16 | 12.70 -139 | 0.072 | -1917
SD 267.11 | 297.36 | 0.85 1.12 265.05( 0.03 | 4686.74
P.3.1 F1ROC from Ach/ ua/
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(H2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |10 477 533 4.54 5.02 56 0.097 | 577
Ach2 |15 501 549 4.75 5.16 48 0.090 | 536
Ach3 | 26 482 562 4.58 5.27 80 0.102 | 781
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OAppendix P.3.1, continued®d
Ach4 |12 480 590 4.56 5.50 110 0.132 | 832
Ach5 |4 503 533 4.76 5.02 30 0.094 | 321
Ach6 |3 443 520 4.23 491 77 0.110 | 695
Ach7 |10 477 505 4.54 4.78 28 0.078 | 359
Ach8 |3 506 506 4.79 4.79 0 0.060 | 0
Ach9 |10 425 433 4.07 4.14 8 0.086 | 93
Achl10| 31 494 576 4.69 5.38 81 0.073 | 1111
Total | 124 482 546 4.58 5.13 64 0.092 | 696
SD 4510 |67.00 |0.40 0.57 68.97 | 0.06 | 1031.78
P.3.2 F2 ROC from Ach/ ua/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)

Achl |10 1181 1281 9.60 10.14 | 100 0.097 | 1032
Ach2 |15 1307 1523 10.27 |11.30 |?216 0.090 | 2411
Ach3 | 26 1173 1443 9.55 10.94 | 270 0.102 | 2639
Ach4 |12 1173 1360 9.55 10.54 | 187 0.132 | 1415
Ach5 |4 1193 1504 | 9.66 11.22 | 311 0.094 | 3321
Ach6 |3 1226 1160 9.85 9.48 -67 0.110 | -604
Ach7 |10 1245 1333 9.95 10.41 |88 0.078 | 1134
Ach8 |3 1333 1494 1041 |11.17 |161 0.060 | 2678
Ach9 |10 1262 1158 10.04 | 9.46 -104 | 0.086 | -1214
Achl10| 31 1142 1432 9.37 10.89 | 289 0.073 | 3955
Total | 124 1201 1393 9.71 10.70 | 192 0.092 | 2100
SD 152.05 | 288.97 | 0.84 1.33 304.35| 0.06 |4201.13
P.4.1 F1 ROC from Ach /=/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif. Dur. ROC

(Hz) (Hz) (Bark) | (Bark) (Hz/sec)

Achl |20 627 591 5.81 5.51 -36 0.126 | -285
Ach2 |19 645 596 5.95 5.55 -48 0.105 | -459
Ach3 |9 631 600 5.84 5.58 -31 0.115 | -269
Ach4 | 25 660 682 6.07 6.24 22 0.100 | 223
Ach5 | 16 621 623 5.75 5.77 3 0.116 | 22
Ach6 |11 635 653 5.87 6.02 18 0.092 | 198
Ach7 |24 665 680 6.11 6.23 15 0.070 | 216
Ach8 | 46 640 592 5.91 5.52 -48 0.082 | -583
Ach9 |11 609 566 5.66 5.30 -44 0.061 | -717
Achl10]| 18 657 604 6.05 5.62 -53 0.099 | -536
Total | 199 642 620 5.93 5.75 -22 0.095 | -234
SD 42.73 |88.66 |0.34 0.71 83.54 | 0.06 |1180.61
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P.4.2 F2 ROC from Ach /I=/

No. of Ave. Ave, Ave, Ave. Ave. Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |20 2350 2038 14.13 | 13.23 -312 | 0.126 | -2473
Ach2 |19 2374 2033 14.19 |13.21 -341 | 0.105 | -3236
Ach3 |9 2592 2294 14.73 | 13.98 -298 | 0.115 | -2579
Ach4 | 25 2353 2043 14.13 | 13.24 -309 | 0.100 | -3082
Ach5 | 16 2509 2282 1453 | 13.94 -227 10.116 | -1961
Ach6 |11 2527 2127 14.57 | 13.50 -400 | 0.092 | -4352
Ach7 | 24 2381 1996 14.21 | 13.09 -385 | 0.070 | -5533
Ach8 | 46 2383 2199 14.21 | 13.71 -183 | 0.082 | -2236
Ach9 |11 2323 2105 14.06 | 13.43 -218 | 0.061 | -3587
Achl10]| 18 2332 2218 14.08 | 13.77 -113 | 0.099 | -1140
Total | 199 2394 2126 14.24 | 13.50 -268 | 0.095 | -2828
SD 150.38 | 283.49 | 0.38 0.87 277.16| 0.06 | 4030.92
P.5.1 F1 ROC from Ach /' a/
No. of Ave. Ave, Ave, Ave. Ave. Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' ' (Hz/sec)
Achl |0 Not found.
Ach2 |1 733 733 6.64 6.64 0 0.219 |0
Ach3 |3 639.667| 573 5.91 5.36 -66.67 | 0.12 | -548
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 |0 Not found.
Ach7 |0 Not found.
Ach8 |0 Not found.
Ach9 |0 Not found.
Achl10| 0 Not found.
Total |4 663 613 6.10 5.69 -50 0.146 |-342
SD 50.33 |181.84 | 0.40 1.52 151.00{ 0.05 1179.04
P.5.2 F2 ROC from Ach /' a/
No. of Ave. Ave, Ave, Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(H2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |0 Not found.
Ach2 |1 1814 1534 12.47 |11.35 |-280 |0.219 |-1279
Ach3 |3 1854 1560.67| 12.61 |11.47 |-293.3|0.12 |-2411
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OAppendix P.5.2, continued®d
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 |0 Not found.
Ach7 |0 Not found.
Ach8 |0 Not found.
Ach9 |0 Not found.
Achl0 |0 Not found.
Total |4 1844 1554 12.57 11.85 -290 | 0.146 | -1986
SD 143.76 | 69.28 | 0.49 0.10 75.72 | 0.05 |723.11
P.6.1 F1 ROC from Ach /lso/
Ave. Ave. Ave. Ave. Ave. F1
LC ?gké’;s Beg F1 | End F1 | Beg F1 | End F1 [A)‘i?e' [A)‘ljf' ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |11 628 591 5.81 5.51 -36 0.100 | -363
Ach2 |6 666 613 6.12 5.69 -53 0.105 | -507
Ach3 |5 629 597 5.82 5.56 -32 0.196 | -163
Ach4 |13 647 656 5.97 6.04 9 0.087 | 106
Ach5 |8 643 638 5.93 5.89 -5 0.117 | -43
Ach6 |1 613 493 5.69 4.68 -120 | 0.246 | -488
Ach7 |9 706 644 6.44 5.94 -62 0.075 | -832
Ach8 |2 613 553 5.69 5.19 -60 0.059 | -1017
Ach9 |1 613 613 5.69 5.69 0 0.099 | 0
Achl0|5 653 573 6.02 5.36 -80 0.048 | -1681
Total | 61 650 618 5.99 5.73 -33 0.101 | -325
SD 50.00 |82.98 |0.40 0.68 84.38 | 0.06 |1279.74
P.6.2 F2 ROC from Ach /lso/
Ave. Ave. Ave. Ave. Ave. F2
LC #';(;25 Beg F2 | End F2 | Beg F2 | End F2 g‘i;e' g‘ljf' ROC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |11 1461 1406 11.02 |10.76 |-55 0.100 | -545
Ach2 |6 1313 1414 | 10.31 |10.80 100 |0.105 | 952
Ach3 |5 1413 1357 10.80 |10.53 |-56 0.196 | -284
Ach4 |13 1309 1377 10.28 |10.62 |68 0.087 | 784
Ach5 |8 1419 1318 10.82 |10.33 |-101 |0.117 |-856
Ach6 |1 1173 1013 | 9.55 8.59 -160 | 0.246 | -650
Ach7 |9 1400 | 1382 10.74 |10.65 |-18 0.075 | -241
Ach8 |2 1494 | 1153 11.17 | 9.44 -341 | 0.059 | -5780
Ach9 |1 1053 1253 |8.84 9.99 200 | 0.099 | 2020
Achl10|5 1461 1365 11.02 |10.57 |-96 0.048 | -2017
Total | 61 1385 1361 10.66 |10.54 |-24 0.101 | -241
SD 172.01 | 236.07 | 0.82 1.12 290.23| 0.06 | 3658.77
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P.7.1 F1 ROC from Ach /ui/

No. of Ave. Ave. Ave, Ave, Ave. | Ave. Ave. F1
LC Tokens Beg F1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |0 Not found.
Ach2 |0 Not found.
Ach3 |0 Not found.
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 |0 Not found.
Ach7 |1 453 [453 [432 [432 [0 [0.073]0
Ach8 |0 Not found.
Ach9 |0 Not found.
Achl10| 0 Not found.
Total |1 453 453 4.32 4.32 0 0.073 |0
SD 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00
P.7.2 F2 ROC from Ach /ui/
No. of Ave. Ave. Ave, Ave, Ave Ave Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |0 Not found.
Ach2 |0 Not found.
Ach3 |0 Not found.
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 |0 Not found.
Ach7 |1 1213 [1774 [9.77 [12.32 |561 [0.073 | 7685
Ach8 |0 Not found.
Ach9 |0 Not found.
Achl10| 0 Not found.
Total |1 1213 1774 9.77 12.32 561 0.073 | 7685
SD 0.00 0.00 0.00 0.00 0.00 |0.00 |0.00
P.8.1 F1 ROC from Ach/;il
No. of Ave. Ave, Ave, Ave. Ave. | Ave Ave. F1
LC Tol.<ens Beg F1 | End F1 | Beg F1 | End F1 Dif. Dur. ROC
(H2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
Achl |0 Not found.
Ach2 |2 613 533 5.69 5.02 -80 0.079 | -1013
Ach3 |3 653 573 6.02 5.36 -80 0.113 | -710
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OAppendix P.8.1, continued®d
Ach4 |3 640 506 5.91 4.79 -133 | 0.130 | -1028
Ach5 |1 653 573 6.02 5.36 -80 |0.124 | -645
Ach6 |0 Not found.
Ach7 |2 633 653 5.85 6.02 20 0.109 | 183
Ach8 |1 653 573 6.02 5.36 -80 | 0.076 | -1053
Ach9 |1 653 533 6.02 5.02 -120 | 0.105 | -1143
Ach10| 1 613 493 5.69 4.68 -120 |0.108 | -1111
Total | 14 639 556 5.90 5.22 -83 ]0.108 | -765
SD 25.33 | 66.03 |0.20 0.55 70.97 | 0.04 | 893.04
P.8.2 F2 ROC from Ach/;il
Ave. Ave. Ave. Ave. Ave. F2
LC #'gg;s Beg F2 | End F2 | Beg F2 | End F2 | A¥¢ | 2¥¢ | roC
(H2) (H2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |0 Not found.
Ach2 |2 1914 2474 12.82 |14.45 |560 |0.079 | 7089
Ach3 |3 1587 2187 11.58 |13.68 |600 |0.113 | 5325
Ach4 |3 1819 2276 12.49 |13.93 |457 |0.130 | 3522
Ach5 |1 1774 2694 12.32 | 14.96 |[920 |0.124 | 7419
Ach6 |0 Not found.
Ach7 |2 1634 2054 11.77 |13.28 |420 |0.109 | 3853
Ach8 |1 1534 2614 11.35 14.78 1080 | 0.076 | 14211
Ach9 |1 1734 2334 12.17 14.08 600 0.105 | 5714
Achl0 |1 1774 2975 12.32 15.55 1201 |0.108 | 11120
Total | 14 1724 2362 12.13 14.16 637.8 | 0.108 | 5891
SD 144.15 | 327.59 | 0.55 0.89 320.81| 0.04 | 3422.35
P.9.1 F1 ROC from Ach /oi/
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens Beg F1 | End F1 | BegFl | End F1 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
Achl |0 Not found.
Ach2 |1 453 |573 [4.32 |536 [120 |0.136 | 882
Ach3 |0 Not found.
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 |0 Not found.
Ach7 |0 Not found.
Ach8 |6 560 |[506 [5.25 [4.79 |-53.5 |0.0845]-633
Ach9 |0 Not found.
Achl0| 1 573 453 5.36 4.32 -120 | 0.102 |-1176
Total |8 548 508 5.15 4.81 -40 0.093 | -431
SD 42,51 |106.77 | 0.37 0.90 121.04| 0.04 | 1687.37
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P.9.2 F2 ROC from Ach /oi/

No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif ' Dur. ROC
(Hz2) (Hz2) (Bark) | (Bark) ' ' (Hz/sec)
Achl |0 Not found.
Ach2 |1 1293 [2014 [10.20 [13.15 [721 [0.136 |5301
Ach3 |0 Not found.
Ach4 |0 Not found.
Ach5 |0 Not found.
Ach6 | 0O Not found.
Ach7 |0 Not found.
Ach8 |6 1266.5 | 2240.67) 10.06 | 13.83 | 974 |0.0845] 11529
Ach9 |0 Not found.
Achl0| 1 1133 2854 9.32 15.31 | 1721 |0.102 | 16873
Total |8 1253 2289 9.99 13.96 | 1036 |0.093 | 11123
SD 109.34 | 374.28 | 0.56 1.06 468.40| 0.04 | 7442.26
P.10 Ach/'i/
Not found in data.
P.11 Ach/ld/
Not found in data.
P.12.1 F1 ROC from Ach /ai/
Ave. Ave. Ave. Ave. Ave. F1
LC #'gl'(;f]s Beg F1 | End F1 | Beg F1 | End F1 [A)‘i’fe' g‘lﬁ' ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |11 831 620 7.37 5.75 -211 | 0.085 | -2487
Ach2 |23 895 569 7.81 5.33 -325 | 0.113 | -2887
Ach3 |19 904 579 7.87 5.41 -324 | 0.112 | -2887
Ach4 |14 907 679 7.90 6.22 -229 | 0.102 | -2247
Ach5 |5 781 541 7.00 5.09 -240 | 0.160 | -1498
Ach6 |1 773 573 6.94 5.36 -200 | 0.096 | -2083
Ach7 |9 817 729 7.27 6.61 -89 0.068 | -1311
Ach8 |7 802 556 7.15 5.22 -246 | 0.107 | -2303
Ach9 |2 733 653 6.64 6.02 -80 0.077 | -1039
Ach10 | 13 776 625 6.97 5.79 -151 | 0.117 | -1292
Total | 104 854 611 7.53 5.68 -242 | 0.106 | -2290
SD 93.93 |109.79 | 0.66 0.89 133.42| 0.04 | 1609.02
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P.12.2 F2 ROC from Ach /ai/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
Achl |11 1949 2247 12.94 | 13.85 298 0.085 | 3516
Ach2 |23 1955 2414 12.96 | 14.29 459 0.113 | 4075
Ach3 | 19 2012 2406 13.14 | 14.27 394 0.115 | 3425
Ach4 | 14 1957 2268 12.96 |13.91 311 0.102 | 3062
Ach5 |5 1950 2718 12.93 | 15.00 768 0.160 | 4838
Ach6 |1 2054 3015 13.28 | 15.63 961 0.096 | 10010
Ach7 |9 2036 2298 13.22 | 13.99 262 0.068 | 3863
Ach8 |7 1911 2323 12.81 | 14.05 411 0.107 | 3855
Ach9 |2 1794 2494 12.39 | 14.49 700 0.077 | 9091
Achl10| 13 2039 2500 13.23 | 1451 462 0.117 | 3956
Total | 104 1977 2392 13.03 | 14.24 415 0.106 | 3900
SD 137.29 | 280.05 | 0.43 0.73 302.97| 0.04 | 3030.72
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APPENDIX Q

KpA diphthongs measurements from INTaverage values

Q.1.1 F1 ROC from KpA /i;/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegF1l | End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |1 493 493 4.68 4.68 0 0.089 | 0
KpA2 |8 488 503 4.63 4.76 15 0.106 | 141
KpA3 |1 493 493 4.68 4.68 0 0.073 |0
KpAd |4 503 503 4.76 4.76 0 0.103 |0
KpA5 |0 Not found.
KpA6 |2 453 453 4.32 4.32 0 0.062 | 0
KpA7 |8 493 503 4.68 4.76 10 0.071 | 141
KpA8 |9 484 515 4.60 4.87 31 0.061 | 513
KpA9 |5 485 525 4.61 4.95 40 0.076 | 529
KpAl0 |1 533 493 5.02 4.68 -40 | 0.066 | -606
Total 39 489 505 4.64 4.78 16 0.080 | 206
SD 30.15 | 3452 |0.26 0.30 37.52|0.04 |629.44
Q.1.2 F2 ROC from KpA [i;/

Ave. Ave. Ave. Ave. Ave. F2
LC #nggrf\s Beg F2 | End F2 | Beg F2 | End F2 | A g‘&f' ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |1 2814 2814 1522 |1522 |0 0.089 | 0
KpA2 |8 2629 2764 14.82 | 15.12 | 135 0.106 | 1271
KpA3 |1 3215 3215 16.01 |16.01 |O 0.073 |0
KpA4 |4 2614 2614 1478 1478 |0 0.103 | 2
KpA5 |0 Not found.
KpA6 |2 2674 2554 1492 |14.64 |-120 |0.062 |-1935
KpA7 |8 2834 2729 15.27 |15.04 |-105 |0.071 |-1477
KpA8 |9 2378 2276 1420 |13.93 |-102 |0.061 |-1685
KpA9 |5 2758 2822 15.10 |15.24 |64 0.076 | 849
KpAl0 |1 2894 2734 15.39 15.05 |-160 | 0.066 |-2424
Total 39 2657 2638 14.88 |14.84 |-19 0.080 | -243
SD 217.95 | 309.79 | 0.49 0.75 194.16| 0.04 | 3306.45
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Q.2.1 F1 ROC from KpA [E J

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |17 517 519 4.83 490 2 0.070 | -15
KpA2 |7 510 544 4.8 5.12 34 0.088 | 343
KpA3 |5 549 573 5.16 5.3%6 24 0.080 | 735
KpAd |7 553 553 5.19 5.19 0 0.084 |0
KpA5 |12 533 553 5.02 5.19 20 0.082 | 275
KpA6 |7 493 510 4.67 4.82 17 0.092 | 256
KpA7 |11 537 544 5.05 5.11 7 0.063 | 135
KpA8 |8 533 533 5.02 5.02 0 0.075 | -44
KpA9 |13 539 533 5.07 5.02 -6 0.068 | -121
KpAl10 | 10 529 521 4.9 4.2 -8 0.064 | -127
Total 97 528 535 4.98 5.04 7 0.074 | 94
SD 33.61 |31.52 |0.29 0.27 34.16| 0.03 | 538.07
Q.2.2 F2 ROC from KpA /E
Ave. Ave. Ave. Ave. Ave. F2
LC .'F'gk;’r‘:s Beg F2 | End F2 | BegF2 | EndF2 | A¥* | 2Y®" | RoC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |17 1717 1847 11.97 12.56 130 0.070 | 1748
KpA2 |7 1951 1888 12.93 |12.68 |-63 0.088 | -407
KpA3 |5 1854 1910 12.% 1270 |56 0.080 | -2798
KpAd |7 1814 1841 1246 |12.% 27 0.084 | 263
KpA5 |12 1934 1831 12.8% 1250 |-103 |0.082 |-1757
KpA6 |7 2020 1980 1311 | 12.% -40 0.092 | -987
KpA7 |11 1876 1930 12.61 |12.83 |55 0.063 | 1048
KpA8 |8 1779 1874 12.27 12.64 |95 0.075 | 10%
KpA9 |13 2042 2017 13.23 13.11 -25 0.067 | -327
KpAl10 | 10 1956 1936 1295 |12.8 -20 0.064 | -418
Total 97 1890 1904 12.73 |12.79 |15 0.074 | 201
SD 242.37 | 233.93 | 0.91 0.81 2308 | 0.03 | 3946.78
Q.3.1 F1 ROC from KpA /u;/
No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F1
LC Tokens BegF1 |End F1 | Beg F1 | End F1 Dif ' Dur. ROC
(H2) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |2 473 493 4.50 4.68 20 0.061 | 331
KpA2 | 10 501 529 4.75 4.99 28 0.140 | 201
KpA3 |6 513 513 4.85 4.85 0 0.120 | 0
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OAppendi x Q.3.1, continuedo
KpAd |6 486 493 4.62 4.68 7 0.079 | 85
KpA5 |7 504 533 4.77 5.02 29 0.103 | 276
KpA6 | 4 503 493 4.76 4.68 -10 0.077 | -130
KpA7 |6 520 513 4.91 4.85 -7 0.061 | -109
KpA8 |9 493 511 4.68 4.83 18 0.064 | 276
KpA9 | 48 500 509 4.73 4.81 9 0.075 | 122
KpA10 | 3 493 466 4.68 4.44 -27 0.104 | -256
Total |101 500 510 4.74 4.82 10 0.085 | 116
SD 30.67 |41.70 |0.27 0.36 38.95 | 0.06 |571.45
Q.3.2 F2 ROC from KpA /u;/

Ave. Ave. Ave. Ave. Ave. F2
LC #'gg;s Beg F2 | End F2 | Beg F2 |End F2 | 0 | 2V¢' | ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |2 1214 1113 9.78 9.20 -101 0.061 | -1661
KpA2 |10 1273 1205 10.10 |9.73 -68 0.087 | -787
KpA3 |6 1273 1340 10.10 |10.44 |67 0.120 | 558
KpAd |6 1140 1413 9.36 10.80 | 274 0.079 | 3486
KpA5 |7 1299 1402 10.23 |10.74 |103 0.103 | 999
KpA6 |4 1263 1323 10.04 |10.35 |60 0.077 | 782
KpA7 |6 1440 1320 1093 |10.34 |-121 |0.061 | -1984
KpA8 |9 1324 1511 10.36 |11.25 |187 0.064 | 2902
KpA9 | 48 1340 1312 10.44 |10.30 |-28 0.075 | -368
KpA10 | 3 1200 1213 9.70 9.78 14 0.104 | 131
Total | 101 1309 1327 10.29 |10.38 |18 0.080 | 223
SD 137.17 | 220.13 | 0.71 1.05 241.03| 0.03 | 3547.76
Q.4.1 F1 ROC from KpA /= }

Ave. Ave. Ave. Ave. Ave. F1
LC #';(;25 Beg F1 | End F1 | Beg F1 | End F1 g\i?e. g‘&f' ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |10 605 573 5.63 5.36 -32 0.105 | -304
KpA2 | 28 636 634 5.88 5.87 -1 0.116 | -12
KpA3 | 15 618 621 5.73 5.76 3 0.090 | 30
KpA4 |6 653 660 6.02 6.07 7 0.159 | 42
KpA5 | 16 628 661 5.81 6.08 33 0.155 | 210
KpA6 |7 590 567 5.50 5.31 -23 0.071 | -323
KpA7 | 34 631 632 5.84 5.84 1 0.092 | 13
KpA8 | 25 587 616 5.48 5.72 29 0.084 | 343
KpA9 | 24 608 601 5.65 5.60 -7 0.081 | -82
KpA10 | 15 610 596 5.67 5.55 -14 0.105 | -136
Total | 180 617 620 5.73 5.75 3 0.102 | 26
SD 38.17 66.56 | 0.31 0.53 55.06 | 0.07 |718.39
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Q.4.2 F2 ROC from KpA I=/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F2
LC Tokens Beg F2 | End F2 | Beg F2 | End F2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |10 2446 2270 14.38 1391 |-176 |0.105|-1671
KpA2 | 28 2528 2355 14.58 14.14 |-173 |0.116 | -1489
KpA3 | 15 2593 2529 1473 | 1458 |-64 0.090 | -711
KpAd |6 2501 2394 1451 |14.24 |-107 |0.122|-873
KpA5 | 16 2674 2622 1492 |14.80 |-53 0.155 | -339
KpA6 |7 2437 2260 14.35 |13.88 |-177 |0.071 |-2500
KpA7 |34 2536 2384 14.60 |14.22 |-152 |0.092 |-1649
KpA8 | 25 2403 2284 14.27 |13.95 |-118 |0.084 |-1411
KpA9 |24 2596 2571 14.74 | 14.68 |-25 0.081 | -308
KpAl10 | 15 2508 2268 1453 |13.91 |-240 |0.105 |-2290
Total | 180 2530 2404 1458 |14.27 |-126 |0.101 |-1254
SD 186.41 | 268.84 | 0.46 0.72 224.21| 0.07 | 3392.01
Q5 KpAl |
Not found in data.
Q.6.1 F1 ROC from KpA /Is/
Ave. Ave. Ave. Ave. Ave. F1
LC #';(;25 Beg F1 | End F1 | Beg F1 | End F1 g\i?e. g‘&f' ROC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |6 666 620 6.12 5.75 -47 0.124 | -377
KpA2 |4 663 683 6.10 6.25 20 0.118 | 169
KpA3 |8 618 623 5.73 5.77 5 0.139 | 36
KpA4 |5 669 645 6.14 5.95 -24 0.130 | -185
KpA5 |5 653 605 6.02 5.63 -48 0.135 | -355
KpA6 |3 626 693 5.80 6.33 67 0.083 | 803
KpA7 |3 626 600 5.80 5.58 -27 0.109 | -245
KpA8 |7 602 602 5.60 5.60 0 0.072 | 0
KpA9 | 16 611 598 5.67 5.57 -13 0.083 | -151
KpAl0 | 1 693 693 6.33 6.33 0 0.075 | 0
Total |58 632 621 5.84 5.76 -10 0.106 | -98
SD 45.09 58.88 0.36 0.48 68.49 | 0.06 |866.41
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Q.6.2 F2 ROC from KpA /ls/

Ave. Ave. Ave. Ave. Ave. F2
LC #'gké’rfB Beg F2 | End F2 | Beg F2 | EndF2 | A¥® | 2Y® | RoC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |6 1360 1474 10.54 |11.08 114 0.124 | 917
KpA2 |4 1444 1704 10.94 |12.05 260 0.118 | 2199
KpA3 |8 1371 1739 10.59 |12.19 368 0.139 | 2644
KpAd |5 1317 1253 10.33 | 9.99 -64 0.130 | -492
KpA5 |5 1237 1365 9.90 10.57 128 0.135 | 948
KpA6 |3 1373 1467 10.61 | 11.05 94 0.083 | 1129
KpA7 |3 1386 1600 10.67 | 11.63 214 0.109 | 1963
KpA8 |7 1373 1465 10.61 | 11.04 92 0.072 | 1274
KpA9 | 16 1449 1481 10.96 |11.11 33 0.083 | 392
KpAl10 | 1 1614 1213 11.69 |9.77 -401 | 0.075 | -5347
Total | 58 1385 1500 10.66 | 11.20 115 0.106 | 1087
SD 161.47 |290.72 | 0.76 1.26 281.37/ 0.06 | 3082.84
Q.7.1 F1 ROC from KpA /ui/
Ave. Ave. Ave. Ave. Ave. F1
LC ?gké’;s Beg F1 | End F1 | Beg F1 | End F1 [A)‘i?e' g‘lﬁ' ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |0 Not found.
KpA2 |0 Not found.
KpA3 |0 Not found.
KpAd4d |0 Not found.
KpA5 |0 Not found.
KpA6 |0 Not found.
KpA7 |0 Not found.
KpA8 |0 Not found.
KpA9 |1 453 413 [4.32 [396 |-40 |0.093 | -430
KpAl10 | O Not found.
Total |1 453 413 4.32 3.96 -40 | 0.093 | -430
SD 0.00 0.00 0.00 0.00 0.00 | 0.00 |0.00
Q.7.2 F2 ROC from KpA /ui/
No. of Ave. Ave. Ave. Ave. Ave. | Ave Ave. F2
LC Tokens BegF2 | End F2 | Beg F2 | End F2 Dif. Dur. ROC
(H2) (H2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl | O Not found.
KpA2 |0 Not found.
KpA3 |0 Not found.
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OAppendi x Q. 7.2, continuedo
KpA4 | O Not found.
KpA5 |0 Not found.
KpA6 |0 Not found.
KpA7 |0 Not found.
KpA8 |0 Not found.
KpA9 |1 1253 [2854 [9.99 [15.31 |1601]0.093| 17215
KpA10 | 0 Not found.
Total |1 1253 2854 9.99 15.31 | 1601 0.093| 17215
SD 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00
Q.8.1 F1 ROC from KpA /;il*
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
LC Tokens Beg F1| End F1 | Beg F1 | End F1 Dif. | Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
KpAl |2 553 573 5.19 5.36 20 0.133 | 150
KpA2 |5 541 557 5.09 5.23 16 0.102 | 157
KpA3 |0 Not found.
KpA4 |3 573 520 5.36 4.91 -53 | 0.122 | -437
KpA5 |1 533 493 5.02 4.68 -40 |0.104 |-385
KpA6 |0 Not found.
KpA7 |0 Not found.
KpA8 |0 Not found.
KpA9 |1 573 | 533 536 [5.02 |-40 [0.121 |-331
KpAl10 | O Not found.
Total |12 553 543 5.19 5.11 -10 |0.114 |-88
SD 20.89 |54.27 |0.18 0.45 59.39| 0.03 548.23
*all /;1/ in the words were realized As/
Q.8.2 F2 ROC from KpA /;il*
Ave. Ave. Ave. Ave. Ave. F2
LC #ng:rfms Beg F2 | End F2 | Beg F2 | End F2 | A¥® g‘ljf' ROC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |2 1273 2374 10.10 | 14.19 1101 | 0.133 | 8278
KpA2 |5 1229 2350 9.86 14.13 |1121 |0.102 | 11033
KpA3 |0 Not found.
KpA4 |3 1226 2681 9.85 14.93 1454 | 0.122 | 11921
KpAS |1 1133 2614 9.32 14.78 1481 | 0.104 | 14240
KpA6 |0 Not found.
KpA7 |0 Not found.
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OAppendix *.8.2, continuedo
KpA8 |0 Not found.
KpA9 |1 1253 [3175 |9.99 [15.93 |1922 [0.121 | 15884
KpA10 | 0 Not found.
Total |12 1230 | 2527 9.86 14.58 |1298 |0.114 | 11409
SD 118.73 | 276.73 | 0.66 0.64 2934 | 0.03 | 3336.58
*all /;i/ in the words were realized &=/
Q.9.1 F1 ROC from KpA /oi/
No. of Ave. Ave. Ave. Ave. Ave Ave Ave. F1

LC Toll<ens Beg F1| End F1 | Beg F1 | End F1 Dif ' Dur- ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |7 573 568 5.36 5.32 -5 0.120 | -41
KpA2 |10 557 553 5.23 5.19 -4 0.130 | -31
KpA3 |0 Not found.
KpA4d |5 557 565 5.23 5.29 8 0.135 | 59
KpA5 |3 493 533 4.68 5.02 40 0.097 | 414
KpA6 |0 Not found.
KpA7 |1 533 [453 |502 [432 [-80 |0.065 [-1231
KpA8 |0 Not found.
KpA9 |2 533 533 5.02 5.02 0 0.112 | 0O
KpAl0 | 1 533 493 5.02 4.68 -40 0.059 | -678
Total |29 551 550 5.17 5.16 -1.172| 0.119 | -10
SD 33.10 |79.40 |0.28 0.66 73.99 | 0.04 | 728.73
Q.9.2 F2 ROC from KpA /oi/

Ave. Ave. Ave. Ave. Ave. F2
LC 'Il\'lc())kgr:s Beg F2 | End F2 | Beg F2 | End F2 g‘i;e' g‘lﬁ' ROC

(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |7 1322 2351 10.35 |14.13 |1029 |0.120 | 8588
KpA2 |10 1305 2242 10.26 |13.83 | 937 0.130 | 7228
KpA3 |0 Not found.
KpAd4d |5 1237 2662 9.90 14.89 | 1425 |0.135| 10571
KpA5 |3 1240 2601 9.92 14.75 | 1361 |0.097 | 14079
KpA6 |0 Not found.
KpA7 |1 1173 [1894 [9.55 [12.75 |[721 [0.065 | 11092
KpA8 |0 Not found.
KpA9 |2 1273 3015 10.10 |15.63 |1742 |0.112 | 15549
KpAl0 | 1 1494 2094 11.17 |13.40 | 600 0.059 | 10169
Total 29 1290 2414 10.19 14.29 1124 | 0.119 | 9453
SD 121.19 | 364.65 | 0.63 1.05 402.50| 0.04 | 3751.81
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Q.10 KpA /il

Not found in data.

Q.11 KpA fid/

Not found in data.

Q.12.1F1 ROC from KpA /aV/

No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

LC Tokens BegF1 | End F1 | Beg F1 | End F1 Dif Dur ROC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |11 715 617 6.50 5.72 -98 0.096 | -1024
KpA2 |7 802 739 7.15 6.68 -63 0.123 | -509
KpA3 | 17 766 669 6.89 6.15 -96 0.155 | -621
KpA4 |7 847 687 7.48 6.29 -160 | 0.129 | -1239
KpA5 |4 823 733 7.31 6.64 -90 0.096 | -940
KpA6 |4 783 653 7.02 6.02 -130 | 0.098 | -1330
KpA7 |6 793 646 7.09 5.96 -147 ] 0.171 | -860
KpA8 |7 682 630 6.24 5.83 -51 0.132 | -389
KpA9 | 25 848 669 7.49 6.14 -179 | 0.106 | -1696
KpAl10 | 9 769 706 6.91 6.44 -62 0.148 | -421
Total | 97 789 671 7.06 6.16 -118 | 0.125 | -941
SD 102.23 | 114.01 | 0.75 0.90 120.74| 0.07 | 1340.29
Q.12.2F2 ROC from KpA /ai/

Ave. Ave. Ave. Ave. Ave. F2
LC #'gk;f]s Beg F2| End F2| Beg F2 | End F2 | A¥® | AV€ | RoC

(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KpAl |11 2010 | 2276 13.14 | 13.93 | 265 0.096 | 2768
KpA2 |7 1911 | 2168 12.81 | 13.62 | 257 0.123 | 2083
KpA3 | 17 2080 | 2405 13.36 | 14.27 | 325 0.155 | 2091
KpA4 |7 1911 | 2437 12.81 |14.35 |526 0.129 | 4072
KpA5 |4 1854 | 2594 | 12.61 |14.73 |740 0.096 | 7728
KpA6 |4 1924 | 2504 |12.85 |14.52 |580 0.098 | 5934
KpA7 |6 1987 | 2424 |13.06 |14.32 |437 0.171 | 2561
KpA8 |7 1905 | 2100 12.79 |13.42 |194 0.132 | 1469
KpA9 | 25 1995 | 2502 13.09 |14.51 | 507 0.106 | 4799
KpAl10 | 9 1952 | 2214 | 1295 |13.75 |262 0.148 | 1774
Total | 97 1980 |2374 |13.04 |14.19 |394 0.125 | 3144
SD 173.59 | 250.70 | 0.65 0.66 284.00| 0.07 | 3636.54
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APPENDIX R

SM monophthongmeasurements average values

R.1  SM /il from pita [pita] Gape,ribbond

Language | Number | Ave. Ave.F1 | Ave.F2 | Ave. F1 Ave. F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
SM1 3 0.116 444 2778 4.24 15.15
SM2 3 0.083 421 2742 4.03 15.07
SM3 3 0.077 420 2588 4.03 14.72
Total 9 0.092 428 2703 4.10 14.98
SD 0.02 18.58 90.55 0.17 0.20
R.2 SM/e/from betalbetal6 | , me (for royalty)®éo
Language | Number | Ave. Ave.F1 | Ave.F2 | Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
SM1 3 0.127 551 2385 5.17 14.22
SM2 3 0.101 563 2564 5.28 14.66
SM3 3 0.101 587 2302 5.48 14.00
Total 9 0.110 567 2417 5.31 14.30
SD 0.01 18.97 122.19 0.16 0.31
R.3 SM/;/from peta[p;ta] dnapd

Language | Number | Ave. Ave.F1 |Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
SM1 3 0.090 575 1826 5.38 12.51
SM2 3 0.068 599 2004 5.58 13.12
SM3 3 0.058 575 1837 5.38 12.55
Total 9 0.072 583 1889 5.44 12.73
SD 0.02 28.14 91.15 0.23 0.31
R.4 SM/a/from batu[batu]6 r o c k 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (H2) (Bark) (Bark)
SM1 3 0.148 980 1742 8.38 12.20
SM2 3 0.112 956 1707 8.23 12.06
SM3 3 0.101 909 1671 7.91 11.92
Total 9 0.121 948 1706 8.17 12.06
SD 0.02 32.96 39.88 0.22 0.16
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R.5 SM/u/from butajpbuta]6 b | i nd 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
SM1 0.104 480 1087 4.56 9.05 0.104
SM2 0.108 480 992 4.56 8.46 0.108
SM3 0.097 444 1004 4.25 8.54 0.097
Total 0.103 468 1028 4.46 8.69 0.103
SD 0.01 25.16 50.41 0.22 0.31
R.6  SM /ol from kota[kota] ccityd

Language | Number | Ave. Ave.F1 |Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
SM1 3 0.160 622 1206 5.76 9.74
SM2 3 0.123 563 1159 5.28 9.47
SM3 3 0.106 551 1182 5.17 9.60
Total 9 0.130 579 1182 5.41 9.60
SD 0.02 34.51 24.99 0.29 0.14
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APPENDIX S

SM diphthogs measuremenis average values

S.11 F1 ROCfrom SM /ai/ from lambai[lambailo wa v e 6

LC No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
Tokens Beg F1 |End F1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz2) (Hz) (Bark) | (Bark) (Hz/sec)
SM1 |3 897 575 7.83 5.38 -322 [ 0.126 | -2546
SM2 |3 897 492 7.83 4.67 -405 | 0.110 | -3682
SM3 |3 849 504 7.50 4.77 -345 | 0.147 | -2352
Total |9 881 524 7.72 4.94 -357 [ 0.128 | -2798
SD 39.00 |42.80 |0.27 0.37 56.69 | 0.02 | 695.25
S.1.2 F2 ROCfrom SM /ail/ from lambai[lambail6 wa v e 6
No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave.F2
LC Tokens BegF2 | EndF2 | BegF2 | EndF2 Dif Dur ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
SM1 |3 1766 2467 12,29 |14.43 | 701 0.126| 5546
SM2 |3 1730 2623 12.15 |14.80 |893 0.11 | 8118
SM3 |3 1778 2611 12.33 | 14.77 |833 0.147 | 5682
Total |9 1758 2567 12.26 | 14.67 |809 0.128| 6337
SD 52.84 |103.52 | 0.20 0.25 114.87/ 0.02 | 1671.15
S.21 F1 ROCfrom SM /au/from kerbau[kerbaul]o b u f f al o 6
Ave. Ave. Ave. Ave. Ave. F1
LC #'gk;f]s Beg F1 | End F1 | Beg F1 | End F1 [A)‘I;e [A)‘ljf_' ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
SM1 |3 873 563 7.66 5.28 -310 | 0.147 | -2109
SM2 |3 873 563 7.66 5.28 -310 | 0.113 | -2735
SM3 |3 813 480 7.24 4.56 -333 | 0.154 | -2165
Total |9 853 535 7.52 5.04 -318 | 0.138 | -2301
SD 36.32 |47.56 |0.26 0.41 33.11]0.02 |500.39
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S.2.2 F2 ROCfrom SM /au/from kerbau[kerbaul6 b uf f al 00

LC No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave.F2
Tokens BegF2 | EndF2 | BegF2 | EndF2 Dif. Dur. ROC
(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)
SM1 |3 1611 1159 11.68 |9.47 -452 | 0.147 | -3077
SM2 |3 1504 1182 11.22 |9.60 -322 [ 0.113 | -2838
SM3 |3 1516 1087 11.27 |9.05 -428 | 0.154 | -2781
Total |9 1544 1143 11.39 |9.38 -401 | 0.138 | -2902
SD 79.39 71.54 | 0.33 0.41 75.15] 0.02 | 494.68
S.31 F1 ROCfrom SM /oi/ from amboi[amboil]6 e x pr essi on of
Ave. Ave. Ave. Ave. Ave. F1
LC #'&(g:}s Beg F1 | End F1 | Beg F1 | End F1 g‘&e g‘lf_' ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
SM1 |3 587 575 5.48 5.38 -12 0.100 | -120
SM2 |3 587 504 5.48 4.77 -83 0.091 | -915
SM3 |3 528 456 4.98 4.35 -71 0.121 | -590
Total |9 567 512 5.31 4.84 -55 0.104 | -534
SD 31.34 |57.54 |0.27 0.50 47.32|0.02 | 452.54
S.3.2 F2 ROCfrom SM /oi/ from amboi[amboi]é e x pr essi on of
Ave. Ave. Ave. Ave. Ave. R2
LC #'&(;28 BegF2 | EndF2 | BegF2 | EndF2 | A¥® g‘ljf' ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
SM1 |3 1230 2421 9.87 14.31 | 1191 0.100 | 11910
SM2 | 3 -915 1159 2552 9.47 14.63 | 1393 | 0.091
SM3 | 3 -590 1135 2481 9.33 14.46 | 1346 |0.121
Total | 9 1175 2484 9.56 14.47 | 1310 0.104 | 12609
SD 59.53 |112.08 | 0.34 0.28 134.73 | 0.02 |2123.63
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APPENDIX T

KD monophthongs measurements in average values:

T.1 KD /il from pita[pital 6t a p e, bbono

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
KD1 3 0.088 372 2730 3.59 15.04
KD2 3 0.134 444 2683 4.24 14.94
KD3 3 0.086 397 2933 3.82 15.47
Total 9 0.103 404 2782 3.89 15.16
SD 0.03 37.64 120.17 0.34 0.25
T.2 KD lelfrom betalbeta]6| , me (for royalty)©o
Language | Number | Ave. Ave.F1 | Ave.F2 | Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
KD1 3 0.108 504 2576 4.77 14.69
KD2 3 0.114 539 2516 5.08 14.55
KD3 3 0.111 504 2635 4.77 14.83
Total 9 0.111 516 2576 4.87 14.69
SD 0.01 25.10 67.02 0.22 0.16
T.3 KD /4 from bebehb=h]6 bot t om | i p outd
Language | Number | Ave. Ave.F1 |Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
KD1 3 0.113 599 2492 5.58 14.49
KD2 3 0.131 611 2541 5.67 14.61
KD3 3 0.122 587 2528 5.48 14.58
Total 9 0.122 599 2520 5.58 14.56
SD 0.01 18.00 49.01 0.15 0.12
T.4 KD /;/ from peta[p; ta] dmapd

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (H2) (Bark) (Bark)
KD1 3 0.079 551 1897 5.17 12.76
KD2 3 0.087 599 1920 5.57 12.84
KD3 3 0.054 528 1980 4.98 13.04
Total 9 0.073 559 1932 5.24 12.88
SD 0.02 34.44 73.73 0.29 0.25
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T.5 KD /a/from batu[batu]6 r o c k 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
KD1 3 0.118 813 1894 7.24 12.75
KD2 3 0.174 873 1754 7.66 12.24
KD3 3 0.136 897 1921 7.83 12.84
Total 9 0.143 861 1856 7.58 12.62
SD 0.03 53.58 92.62 0.38 0.33
T.6 KD Mu/from buta[buta]6 b1 i nd 6

Language | Number | Ave. Ave.F1 |Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
KD1 3 0.084 409 1087 3.93 9.05
KD2 3 0.115 444 1075 4.24 8.98
KD3 3 0.105 409 993 3.93 8.46
Total 9 0.102 421 1052 4.03 8.83
SD 0.02 17.59 50.12 0.16 0.31
T.7 KD /o/from kota[kota]6 c i t y 6

Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl | Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz2) (Bark) (Bark)
KD1 3 0.123 492 1147 4.67 9.40
KD2 3 0.180 504 1135 4.77 9.33
KD3 3 0.151 516 1194 4.88 9.67
Total 9 0.151 504 1159 4.77 9.47
SD 0.03 18.00 35.50 0.16 0.20
T.8 KD /ldfrombodongblsdlsd pa group of fisho
Language | Number | Ave. Ave.F1 | Ave.F2 |Ave.Fl1 |Ave.F2
Consultant | of Tokens| Duration | (Hz) (Hz) (Bark) (Bark)
KD1 3 0.143 587 1123 5.48 9.26
KD2 3 0.142 611 1194 5.67 9.67
KD3 3 0.167 587 1242 5.48 9.93
Total 9 0.151 595 1186 5.54 9.63
SD 0.02 15.87 66.33 0.13 0.37
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APPENDIX U

KD diphthongs measurements in average values:

U.1.1 F1 ROCfrom KD /ail/ from lambai[lambailo wa v e 6

LC No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1
Tokens Beg F1 |End F1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz2) (Hz) (Bark) | (Bark) (Hz/sec)
KD1 3 873 516 7.66 4.87 -357 | 0.176 | -2034
KD2 3 921 432 7.99 4.14 -488 | 0.195 | -2504
KD3 3 861 456 7.58 4.35 -405 | 0.103 | -3945
Total |9 885 468 7.75 4.46 -417 | 0.158 | -2642
SD 47.09 |43.68 |0.33 0.38 75.64|0.04 | 1065.91
U.1.2 F2 ROCfrom KD /ail from lambai[lambail6 wa v e 6
Ave. Ave. Ave. Ave. Ave. R2
LC #nggrf\s BegF2 | EndF2 | BegF2 | EndF2 g‘i?e' g‘lﬁ' ROC
(Hz2) (Hz2) (Bark) | (Bark) ' " | (Hz/sec)
KD1 3 2040 2826 13.23 | 1525 |786 |0.176 |4474
KD2 3 1921 2814 12.84 |15.22 |893 |0.195 | 4579
KD3 3 1956 2873 1296 |15.35 |917 |0.103 | 8932
Total |9 1972 2838 13.01 |15.27 |865 |0.158 |5485
SD 63.69 |90.95 |0.21 0.19 95.74|0.04 | 2316.05
U.21 F1 ROCfrom KD /au/from kerbaul[kerbaulo b uf f al 00
Ave. Ave. Ave. Ave. Ave. F1
LC #'gk;f]s Beg F1 | End F1 | Beg F1 | End F1 [A)‘i’fe' [A)‘ljf' ROC
(Hz) (Hz) (Bark) | (Bark) ' " | (Hz/sec)
KD1 |3 897 528 7.83 4.98 -369 0.180 | -2050
KD2 | 3 849 468 7.50 4.46 -381 0.188 | -2025
KD3 | 3 837 456 7.41 4.35 -381 0.117 | -3259
Total | 9 861 484 7.58 4.60 -377.22| 0.162 | -2332
SD 47.09 |41.80 |0.33 0.37 31.59 |0.04 |629.01

453




U.2.2 F2 ROC from KD /au/from kerbaulkerbaul]6 b uf f al 06

LC No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. R2
Tokens BegF2 | EndF2 | BegF2 | EndF2 Dif. Dur. ROC

(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)
KD1 |3 1659 933 11.87 |8.07 -726 0.180 | -4035
KD2 |3 1599 1135 11.63 |9.33 -464 0.188 | -2465
KD3 | 3 1778 1099 12.33 |9.12 -679 0.117 | -5803
Total | 9 1679 1056 11.95 |8.86 -623 0.162 | -3852

SD 89.56 |131.85 | 0.36 0.83 150.73 | 0.04 | 1509.29

U.3.1 F1ROCfrom KD /ui/ from bui[buij6gi ve, offerod

LC No. of Ave. Ave. Ave. Ave. Ave. | Ave. Ave. F1

Tokens Beg F1 |End F1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)

KD1 3 504 527 4.77 4.97 23 0.206 | 113

KD2 3 504 456 4.77 4.35 -48 0.293 | -164

KD3 3 432 420 4.14 4.03 -12 0.176 | -68

Total |9 480 468 4.56 4.46 -12 0.230 | -54

SD 40.03 |64.32 |0.35 0.56 56.55 | 0.07 | 258.89

U.3.2 F2 ROCfrom KD /ui/ from bui[buij6 gi ve, of fer o

LC No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. R2
Tokens BegF2 | EndF2 | BegF2 | EndF2 Dif. Dur. ROC
(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)
KD1 |3 1170 2778 9.54 15.15 | 1608 0.206 | 7817
KD2 |3 1064 2695 8.91 14.97 | 1631 0.293 | 5568
KD3 | 3 1075 2921 8.98 15.45 | 1846 0.176 | 10467
Total | 9 1103 2798 9.15 15.19 |1694.89| 0.225 | 7533
SD 104.13 | 106.24 | 0.59 0.23 142.80 | 0.07 | 2306.94

U.41 F1 ROCfrom KD /oi/ from amboi[amboi]l]6 e x pr essi on of surp

LC No. of Ave. Ave. Ave. Ave. Ave. Ave. Ave. F1
Tokens Beg F1 | EndF1 | Beg F1 | End F1 Dif. Dur. ROC
(Hz) (Hz) (Bark) | (Bark) (Hz/sec)
KD1 | 3 539 528 5.08 4.98 -12 0.213 | -55
KD2 | 3 551 456 5.17 4.35 -95 0.184 | -514
KD3 | 3 528 432 4.98 4.14 -95 0.118 | -806
Total | 9 539 472 5.08 4.49 -67 0.172 | -391
SD 25.10 |52.84 |0.21 0.46 65.40 | 0.05 |446.06
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U.4.2 F2 ROCfrom KD /oi/ from amboi[amboi]6 e x pr essi on of
Ave. Ave. Ave. Ave. Ave. R2
LC #'gké’rfB BegF2 | EndF2 | BegF2 | EndF2 | A¥® |2V | ROC
(Hz2) (Hz2) (Bark) | (Bark) (Hz/sec)
KD1 | 3 1218 2838 9.80 15.27 | 1620 0.213 | 7606
KD2 | 3 1206 2683 9.74 14.94 | 1477 0.184 | 8025
KD3 | 3 1194 2814 9.67 15.22 | 1620 0.118 | 13687
Total | 9 1206 2778 9.74 15.15 | 1572 0.172 | 9152
SD 56.74 |81.91 |0.32 0.18 101.34 | 0.05 | 3703.70
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