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By
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April 2018
Chairman : Associate Professor Yap Ngee Thai, PhD
Faculty : Modern Languages and Communication

This thesis presents results of a collection of studies that focuses on the
production and perception of plosives, implosives, and fricatives by native
speakers of Hausa and Malay. Selections of stops and fricatives were chosen
from these two languages as they provided controls for interpretations of the
analysis. Implosives are found in Hausa but not in Malay, and likewise specific
stops and fricatives are found in Malay but not in Hausa. The first objective
focuses on the production of stops and acoustic analysis of plosives and
implosives by two groups of native speakers. The acoustic comparison would
bring a further understanding of acoustic cues that are related with voiced
plosives and voiced implosives. This will help in investigating the perception and
production difficulties of the plosives and implosives. A total number of 45 Hausa
native speakers and 45 Malay native speakers were recruited to participate in
the study. All the participants were given a set of words consisting of the different
combination of the target sounds to produce. PRAAT (Boersma & Weenink,
2001) was used to acoustically analyse all the recordings. In particular, voice
onset time (VOT) and closure duration (CD) was measured for all the target
consonants. The findings also showed that VOT is a distinctive feature that
distinguishes place of articulation for various classes of plosives but it does not
discriminate plosives from implosives. Instead, CD is a more reliable acoustic
cue to differentiate between voiced plosives and voiced implosives. The result
also show that the universal VOT categories (i.e. prevoicing, short voicing lag,
and long voicing lag) are not refined enough to account for differences between
plosives and implosives.

The second objective focuses on the discrimination of non-native fricatives and
implosives. The study examined cross-language perception of stops (/b/, /d/, /bl,
/dl, Ipl, It/) and fricatives (/f/, v/, /z/, I/, Is/) among Hausa speakers who have



little exposure to Malay and Malay native speakers who have no exposure to
Hausa. This study functions as the base-line for interpretation of the third study
where imitation of a presented stimuli becomes the focus. Audio-recording of
Malay and Hausa words (minimal pairs) were used as stimuli. The target sounds
(stops and fricatives) were at the initial positions of each pair of words and were
presented in an AX discrimination task. The results revealed that the Malay and
Hausa native speakers faced considerable difficulties and problems in
perceiving most non-native sounds contrasts.

The third objective focuses on the production of non-native fricatives and
implosives. The Hausa native speakers were asked to produce Malay fricatives
while the Malay native speakers imitated Hausa voiced implosives. Their
productions were recorded and analyzed by getting native raters to rate the
accuracy of the production. The results showed that the Hausa native speakers
often substituted the fricatives with plosives /p/ and /b/ sounds. Similarly, the
Malay native speakers were unable to imitate the implosives correctly.
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Tesis ini mengutarakan dapatan koleksi kajian yang memfokuskan penghasilan
dan persepsi mengenai plosif, implosif, dan frikatif oleh penutur natif Hausa dan
Melayu. Pemilihan hentian dan frikatif telah diperoleh daripada dua bahasa
disebabkan kedua-dua aspek tersebut menyediakan kawalan untuk interpretasi
analisis. Implosif didapati dalam Hausa tetapi bukan dalam Melayu, dan
sebaliknya hentian dan frikatif yang khusus diperoleh dalam Melayu tetapi bukan
dalam Hausa. Soalan penyelidikan pertama memfokuskan penghasilan hentian
dan analisis akoustik plosif dan implosif oleh dua kumpulan penutur natif.
Perbandingan akoustik akan memberikan pemahaman selanjutnya mengenai
kiu akoustik yang berkaitan dengan plosif dan implosif bersuara. Hal ini
membantu dalam menyelidiki persepsi dan kesukaran penghasilan bagi plosif
dan implosif. Sejumlah 45 penutur natif Hausa dan 45penutur natif Melayu telah
direkrut untuk mengambil bahagian dalam kajian ini. Kesemua responden telah
diberikan satu set kosa kata yang mengandungi kombinasi suara sasaran yang
berbeza untuk dihasilkan. PRAAT (Boersma & Weenink, 2001) telah digunakan
untuk menganalisis semua rakaman secara akoustik, terutamanya, VOT dan CD
telah diukur bagi semua konsonan sasaran. Dapatan juga menunjukkan bahawa
VOT merupakan ciri distintif yang membezakan tempat artikulasi bagi pelbagai
kelas plosif tetapi tidak mendiskriminasikan plosif daripada implosif. Sebaliknya,
CD merupakan kiu akoustik yang lebih dipercayai bagi membezakan antara
plosif bersuara dan implosif bersuara. Dapatan juga menunjukkan bahawa
kategori VOT sejagat (iaitu, prapenyuaraan, lag penyuaraan pendek, dan lag
penyuaraan panjang) tidak begitu diperhalusi bagi memperlihatkan perbezaan
antara plosif dan implosif.



Soalan penyelidikan kedua memfokuskan diskriminasi frikatif dan implosif bukan
natif. Kajian ini meneliti persepsi hentian rentas bahasa (/b/, /d/, /b/, /d/, Ip/, It/)
dan frikatif (/f/, v/, Iz/, It/, Is/) dalam kalangan penutur Hausa yang mempunyai
pendedahan yang amat terhad pada Melayu dan penutur natif Melayu yang tidak
mempunyai pendedahan langsung pada Hausa. Rakaman audio perkataan
Melayu dan Hausa (pasangan minimal) telah digunakan sebagai stimuli.
Perkataan telah diperdengarkan dalam tugas diskriminasi AX dan subjek perlu
menyatakan sama ada mereka mendengar dua patah perkataan yang berbeza,
atau perkataan yang sama diperdengarkan dua kali oleh dua penutur yang
berbeza. Dapatan yang diperoleh daripada tugas diskriminasi tuturan
memperlihatkan bahawa penutur natif Melayu dan Hausa menghadapi
kesukaran dan masalah yang agak besar dalam penerimaan kebanyakan bunyi
bukan natif yang berkontras.

Soalan penyelidikan ketiga memfokuskan penghasilan frikatif dan implosif
bukan natif. Penutur natif Hausa diminta untuk menghasilkan frikatif Melayu
manakala penutur natif Melayu meniru implosif bersuara Hausa. Penghasilan
mereka telah dirakam dan dianalisis menggunakan penilai natif bagi menilai
ketepatan penghasilan tersebut. Dapatan menunjukkan bahawa penutur natif
Hausa tidak berupaya untuk menghasilkan frikatif /f/ dan /v/ dengan tepat;
mereka kerap menggantikan frikatif dengan plosif /p/ dan bunyi /b/ dalam bahasa
natif mereka. Di samping itu, dapatan diperoleh dari tugas peniruan oleh penutur
natif Melayu juga menunjukkan bahawa penutur natif Melayu tidak berupaya
untuk meniru implosif dengan tepat.
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CHAPTER1

INTRODUCTION

1.1 INTRODUCTION

This chapter discusses the problem statement, purpose statement, research
objectives, research questions, research hypotheses, theoretical framework,
conceptual framework, the significance of the study, the scope of the study, and
overview of the thesis.

1.2 Background of the Study

Adult listeners of the second language have significant difficulties in the
perception of most (but not all) phonetic dissimilarity that is not functional in their
native languages (L1) (Best & Tyler, 2007; Best et al., 1988; Flege, 1995;
Kochetov, 2004). This suggests that adults may possess perceptual differences
which can interfere with the phonological learning of a second language.
Previous researchers have pointed out the vital role of perception in acquiring
non-native language speech sounds (Flege, 1990; Ingram, 1997; Wode, 1996).
In line with that, some studies have shown that the native language (L1)
phonological system directly influences the way sounds from a non-native
language are perceived and produced (Flege, 1987; Major, 1987; Rochet, 1985;
Santos, 2013). This results to the challenges that are being faced in the learning
of a non-native phonetic and phonemic system.

According to Ellis (1994: 36), perception refers to “how stimuli are processed,
sounds are heard and how a concept about them is formed in mind, consciously
or not”. This relates to two dimensions of perception of a speech sound: cross-
language perception and categorical perception. Studies on cross-language
perception and non-native speech perception have focused mainly on
discrimination of non-native contrasts as well as the identification of non-native
differences that are absent in the first language (L1) of the listeners. Categorical
perception, on the other hand, examined how good speakers/learners recognize
a given stimulus in the native or non-native language. The stimuli words given
to them were recognized and identified through “identification and discrimination
tasks”. The identification and discrimination tasks are common designs used in
testing categorical perception and cross-language perception (Logan & Pruitt,
1995).



Going by the models of speech perception and production, Flege (1995)
hypothesized that the difficulties in the perception and production of non-native
contrasts are due to similarities or differences between the native language (L1)
and the non-native languages’ phonological systems. The native language (L1)
phonemes are likely to hinder the creation of new non-native phonological
categories. This was found in a considerable number of studies that have shown
how the phonological learning of L2 sounds are achievable for late learners, and
their ability in the production and perception of suprasegmental and segmental
non-native contrasts can increase, since the mechanisms used in the acquisition
of the native language (L1) sound systems remain intact over the lifespan, and
it can also be applied to non-native (L2) learning (Flege, 1995).

The research area that investigates the learning of non-native and second
language phonemes is referred to as the “study of cross-language speech
perception and production”, which is also known as “phonetics of the second
language” (Reetz & Jongman, 2009: 106). A question that this research field
generally addresses is the extent to which the phonological system of the first
language (L1) influences the production and perception of the second language
(L2) sound. The main focus in these studies of cross-language speech
perception is the perception of phonetic similarities of the non-native sounds by
first language (native language) listeners (e.g., Best et al., 1996; Escudero,
2001; Williams, 1977). Just like the previous studies, this present study
examines how cross-language perception and production of stops and fricatives
differs across Hausa and Malay speakers. The study further examines how
Hausa and Malay speakers perceive and produce non-native stops and
fricatives in comparison to their native languages.

For the stop consonants, they are produced when the breath is completely
stopped at some point in the mouth, by the lips or tongue-tip or tongue-back, and
then released with a slight explosion (O’connor, 1980). Stops are abundantly
represented in the world’s languages and often are among the most frequently
occurring consonants in a given language (Kent & Read, 2002). The Hausa
stops sounds include /b/, /t/, /d/, /d/ and b/. Pulmonic egressive airstream
mechanism is involved in the production of /b/, /t/, and /d/ sounds. These sounds
are produced when the active and passive articulators block the air passage
momentarily at some points before it is abruptly released resulting in a burst of
air and energy (Sani, 2005). Glottalic ingressive airstream mechanism is
involved in the production of implosives /b/ and /d/. Implosives are sounds made
when the articulators make contact and block the air passage. However, during
the closure release, the airstream sinks down the vocal tract (Sani, 2005). The
implosives (/b/ and /d/) are reported to have glottal vibration. Ladefoged
(1968:16) transcribes these two sounds as [?b and ?d] respectively and notes
that ‘these sounds may be incidentally implosive on some occasions, but they
are always distinguished from their voiced counterparts by being laryngealized’
(IPA, 1999). On the other hand, the Malay language has only plosives /p/, /bl,
tl, Ik/, Ig/ and /d/ (Clynes & Deterding, 2011).



Next are the stop consonants and fricatives which are the focus of this present
study given that both languages (Hausa and Malay) share some stops
consonants (/b/, /t/, and /d/), but cross-language differences may be present in
the physical realization of these stops, i.e. in terms of acoustic measures such
as the Voice Onset Time and Closure Duration. According to Lisker and
Abramson (1967), Voice Onset Time refers to the time lapse between the
releases of a stop obstruction until the onset of vocal fold vibration. In cross-
language studies, VOT is the primary acoustic cue used in evaluating the
perception and production of stops consonants. In non-native research, VOT is
a very useful acoustic parameter in the comparison between the sounds systems
of the languages under comparison (Netelenbos, 2013). Hume et al. (1999)
reported in their study on stops place perception by native listeners of Korean
and American English that the phonetic salience of stop sounds always depends
on vowel environment. It was also observed that the speakers also showed
sensitivity to the place information in transitions and bursts.

Fricatives are consonants produced by forcing air through a narrow channel
made by placing two articulators close together. For instance, the lower lip is
pressed against the upper teeth for the fricatives (/f/, /v/, Isl/, /z/). For the
fricatives, the air stream mechanism involved is the pulmonic egressive
airstream mechanism. It is involved in the production of fricatives, when the
articulators simply approach one another, i.e., they do not make contact and
block the air passage. As they make such approach, they narrow down the air
passage to the extent that the air has to force its way out, thereby causing friction
(Sani, 2005). More studies have shown that different perceptual cues are used
for fricatives compared to stops. Fricatives spectra were studied in the context
of meaningful words by Hughes and Halle (1956). They used natural speech
when conducting this research. A large variation was discovered in the spectra
across diverse speakers of the same phonetic sounds. The findings of the study
show that a variation among the dissimilar classes of fricative sounds was fairly
consistent, with energy at different frequencies.

1.3 Reason for Cross-Language Research

In understanding the processes of speech perception, research in cross-
language perception is a critical testing ground as the universal phenomena of
speech perception can only be discovered through explorations across different
language families and different languages. Cross-language research reduces
our locality and insularity and it is imperative to find out whether given perceptual
experiences are language specific, or universal based on the general cognitive
mechanisms found among humans.

Cross-language research has revitalized our studies of the natural change of
speech perception in the first language (L1). Speech perception research on
toddlers achieved new importance and interest when it was shown, not only that
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toddlers were sensitive to almost all phoneme contrasts that were examined, but
that during the early first year of life, toddlers began to tune out, or pay no
attention to the divisions in the languages around them that were not functional
(Best & Tyler, 2006; Tsukada et al., 2005). As the world becomes less distant
with advent of technology, there is a possibility of contact between languages
around the world.

1.4 Background of Hausa Language

The Hausa language belongs to the Afro-Asiatic language family, (Greenberg
1966), and it stands as the most powerful language in terms of speakers and
prestige among the Westerly sub-group of the Chadic language, because of its
considerable literature of poetry, prose and Islamic writings, written in a modified
Arabic script (Ajami).

Genetic family tree of Hausa language:

Afro-Asiatic
Libyo-Chadic Egypto-Semitic Cushitic Omotic
Berb || Cha | Egypt || Semit || North Narrow Omet
Tamaj Hau Copt Hebre Bej Somal Omet

Figure 1.1 : Hausa genetic family tree
(Source : Encyclopedia Britannica, 2009)
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In West African sub region, the Hausa language has the highest number of
speakers. In Nigeria alone, the Hausa language has about thirty-four (34) million
native speakers, spoken as the first language. It is a second language of about
18 million people and taken together, an approximate total of fifty two (52) million
people (Nationalencyklopedin, 2007) in Nigeria. The Hausas have dominated
more than half of the demographic map of Nigeria. In the Republic of Benin, it
has about 900,000 speakers; in Burkina Faso about 500,000 speakers; in
Cameroon about 2,300,000; in Togo about 900,029 speakers; in Sudan about
nine 918,000 speakers; and In Niger about 12,000,000 speakers are said to
have been in existence (Retrieved 2017-07-25: Ethnologue.com). The Hausa
language is spoken across the West African sub-region, and it is also spoken in
Central Africa, Chad, Congo, Eritrea, Saudi Arabia and North Western Sudan.

The following map shows the area (olive green) covered by the Hausa language:

/|

0 Countriss with more
than 10,000 Hausa

& original "Hausaland"

CAMERCON
COTE D'IVOIRE

Adardes Cogan

Figure 1.2 : Area covered by Hausa language
(Source : https://geneeugene.wordpress.com)

All the Hausa dialectologists seem to agree that although several Hausa dialects
exist, these dialects are classified into two major sets based on their morphology,
phonology and other features (Abubakar, 1983). The dialects of Katsina and
Sokoto formed one group called Western dialects, while the dialects of Daura,
Kano, Zaria, Bauchi, and Guddiri constitute another variety known as the
Eastern dialect.



A standard language is a dialect in use by the educated speakers of that
language (Abubakar, 1982). But unlike the speakers of the standard European
languages, speakers of standard Hausa, whose dialect is based largely on Kano
dialect, do not have any edge over the speakers of other dialects. The
standardization of Hausa had its genesis with the establishment of Northern
Region Literacy Agency (NORLA), in the year 1955 (Yahaya, 1988). The Hausa
grammar used is a variety of “standard Hausa”, which is a Kano dialect, and it is
a form used in written language (e.g, newspapers, books, etc.) and also used in
radio and television broadcastings. This is the dialect represented in the major
dictionaries and grammar of the language prepared over the past century and in
most pedagogical materials prepared for Americans and Europeans intending to
learn the language.

1.4.1 Hausa Consonants

Investigation reveals in standard Hausa that there are thirty-four (34) consonant
sounds (Sani, 2005; Skinner, 1977). This study concentrates only on the stops
and fricatives of Hausa language.

Table 1.1 : Hausa stops and fricatives

S/no Phoneme Voicing Place of Manner of
articulation articulation

1. It voiceless alveolar stop

2, /d/ voiced alveolar stop

3. /bl voiced bilabial stop

4, b/ voiced bilabial implosive

5. d/ voiced alveolar Implosive

6. Isl voiceless alveolar fricative

7. z] voiced alveolar fricative

The following table (Table 1.2 which is a Hausa consonantal chart indicates the
positions of the stops and fricatives (bold faced) that are related to this study.



Table 1.2 : Hausa Consonantal Chart

Bilabial

Alveolar

Post-
alveolat

Palatal

Palatalized
velar

Velar

Labialized
Velar

Glottal

Plosive &
Affricate

b

t

tf d3

Kj gj

kw agw

?

Implosive &
Ejective Stop &
Affricate

b

ts’

(t)

Nasal

Fricative

Tap/Trill

Approximant

Lateral
Approximant

(Source : Sani, 2005; Malah & Rashid, 2015)




1.5 Background of Malay language

Malay is one of the members of Malayic subgroup of Austronesian family
languages. The Malayic subgroup has languages such as Gayo in Sumatra, Iban
in Borneo, and Minangkabau in Sumatra (Eades & Hajek, 2006). Adelaar (2005)
reported that many local Malay dialects are found in Sumatra, Borneo, Malaysian
Peninsular, and parts of Eastern Indonesia. Standard Malay is found in Malaysia,
Brunei Singapore and Indonesia, and the language is referred to as a national
language in those countries (Soderberg & Olson, 2008). All the Malay standard
varieties have mutual intelligibility (i.e, ability to understand each other), which
are reported to be derived from the standard Malay language of Johor (Malay of
Johor) in Malaysian Peninsular (Steinhauer, 2005). With the influence of
Javanese and Dutch, it was reported that Indonesia is the most divergent, and
the other varieties spoken in Malaysian Peninsular differed phonetically and
phonologically.

Austroneisan Language Family

Malayo-Polynesia

Malayo-Sumbawan

Mudurese Bawean

North & East

L Malayic

L_ Malay [—] Indonesian

Figure 1.3 : Genetic family tree of Malay language
(Source : Encyclopedia Britannica, 2009)



1.51 Malay Consonants

There are 27 consonants in Malay (Tan & Ranaivo-Malancon, 2009). This study
will concentrate only on stops and fricatives of Malay language as they are
related to this study. The selections of stops and fricatives were chosen from
these two languages as they provided controls for interpretations of the analysis.
Implosives are found in Hausa but not in Malay, and likewise specific stops and
fricatives are found in Malay but not in Hausa. The properties of the phonemic
inventory of the two languages allows the researcher to examine the perception
and production of the novel and familiar phonetic categories by naive language
learners.

Table 1.3 : Malay Stops and Fricatives

S/no. Phoneme Voicing Place of Manner of
articulation articulation

1. 1t/ voiceless alveolar stop

2. /d/ voiced alveolar stop

2. /bl voiced bilabial stop

3. Ip/ voiceless labio-dental stop

4, Ifl voiceless labio-dental fricative

5. vl voiced labio-dental fricative

6. Is/ voiceless alveolar fricative

7. /z/ voiced alveolar fricative

The following table which is a Malay consonantal chart indicates the positions of
the stops and fricatives (bold faced) that are related to this study.

Table 1.4 : Malay consonantal chart

Labial Alveolar | Post- Palatal | Velar | Glottal | Labial-
alveolar velar
Plosives/ p b |t d [t dz k g|©®
Affricates
Fricatives ® (v |s @D (x) h
Nasal m n
Trill r
Approximant j w
Lateral |

(Source : Clynes and Deterding, 2011; Tan et al., 2009)



1.6 Statement of the Problem

Ladefoged and Maddieson (1996) and Maddieson (1984) reported that
implosives are found in approximately ten percent of the world’s languages, and
Hausa is among the few languages that have a combination of plosives and
implosives (International Phonetic Association, 1999; Sani, 2015). Despite the
existence and importance of these sounds in many languages, no research has
shown how the voiced plosives and voiced implosives differed and the relevant
important acoustic cues that differentiated these sounds. Therefore, this study
seeks to examine the acoustic features such as Voice Onset Time (VOT) and
Closure Duration (CD) of plosives and implosives as the literature on stops in
general suggests that these two acoustic measures are likely to be useful. For
example, VOT has been confirmed to be a strong measure of the acoustic
information of consonantal voicing distinctions in most languages. It is known to
be an acoustic feature in discriminating between different classes of stop sounds
(Abramson & Whalen, 2017). Hence, VOT could be a dependable acoustic cue
used in differentiating voiced and voiceless stops of a language (Abramson,
1977). In addition, the acoustic comparison would bring a further understanding
of acoustic cues that are related to voiced plosives and voiced implosives.
Exploring the related acoustic cues among non-native speakers and second
language learners will also be helpful as this understanding may help second
language researchers understand better how second language sounds. In
particular, the plosive and implosive consonants in this study are perceived and
produced by second language learners.

By understanding the acoustic cues that distinguished voiced plosives and
voiced implosives, researchers can propose ways to help students monitor their
own production for the purpose of teaching and learning of Hausa as well as
other languages that have the same combination of plosives and implosives.
The results of this acoustic analysis will no doubt guide teaching and learning in
the field of Hausa phonetics by exploring the acoustic features of Hausa stops,
which according to the existing literature has never been examined. This present
study is focused on the production and perception of plosives, implosives, and
fricatives by native speakers of Hausa and Malay. Selections of stops and
fricatives were chosen from these two languages as they provided controls for
interpretations of the analysis. Implosives are found in Hausa but not in Malay,
and likewise specific stops and fricatives are found in Malay but not in Hausa.

It is observed that non-native speech perception is generally problematic for
adults because of the way they perceive the sounds is influenced by their native
languages (Best, 1995; Flege, 1995; Polka, 1991; Polka et al., 2002; So & Attina,
2014; Strange, 1995). Several studies have revealed that non-native speakers
of a language identified sound less accurately than the native speakers
(Abrahamson & Tingsabadh, 1999; Tsukada, Xu & Rattanasone, 2015).
Previous researchers proved that perceptual training improves non-native
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speakers’ ability to perceive and to produce non-native sounds effectively
(Logan & Pruitt, 1995; Strange & Dittmann, 1984).

Several studies have also demonstrated that the difficulties in perceiving and
consequently in producing non-native contrasts are due to the similarities and
differences between the first language and non-native languages’ phonological
systems (Best & Tyler, 2007; Flege, 1987; Flege, 1990; Kochetov, 2004; Major,
1987; Rochet, 1985; Santos, 2013). Malay and Hausa languages are no
exception in terms of the difficulties. These difficulties if measured precisely can
help overcome learning difficulties of Malay and Hausa as a second language.
The native language (L1) phonemes are likely to hinder the creation of new non-
native phonological categories. Some studies on non-native speech perception
and production have shown that adult listeners of a non-native and second
language have significant difficulties in the perception of most (but not all)
phonetic dissimilarities that are not functional in their native languages (Best,
McRoberts, & Sithole, 1988; Best & Tyler, 2007; Flege, 1995; Kochetov, 2004;
Tsukada, Xu, & Rattanasone, 2015). When listening to an unfamiliar non-native
phonetic segment, inexperienced adult listeners are likely, due to their first
language (L1) experience, to assimilate the second language (non-native)
sounds to the most articulatory-similar first language (native) phonemes (Best,
et al., 1991, 1994a, 1994b). These empirical problems have the capacity to
permanently hinder the learning of non-native languages like Hausa and Malay
as second languages. Current research on cross-language perception has
shown how native language background affects listener’s perception of non-
native sounds (So & Attina, 2013). Listeners with little or no linguistic experience
of the phonetic inventory of the non-native language tend to have difficulties in
the perception and production of non-native phonemes. Several cross-language
studies have been carried out in different languages on the perception and
production of stop sounds (/b/, /d/, /p/, /t/, /k/) at the word-final and initial positions
(Broersma & Scharenborg, 2010; Tsukada, 2006; Tsukada, 2005; Tsukada,
2007).

The previous related literature reviewed show that a lot of work has been done
on plosives. However, research on implosives has not received much attention,
particularly on the perception and production by non-native speakers. The same
difficulties posed by plosives in second language acquisition could be posed by
implosives also. There is, then, the need to investigate the accurate examples
of such difficulties, and this could pave way to solving such anticipated
difficulties. For instance, Laughlin (2005) examined the articulation and acoustic
data on voiceless implosive stops in Seereer-Siin. The finding revealed that
voiceless implosives in intervocalic positions could be characterized by silence
period that lasts for at least 20 to 50 ms. In another study, Demolin and
Vuillermet (2006) made a comparison between the African and American
language voiceless implosives. They explored the similarities and dissimilarities
exist between the African and American languages voiceless implosives. The
findings showed that the main features of voiceless implosives are strong bursts,
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which are preceded by short voicing and prevoicing, which is as a result of vocal
tension relaxation when the larynx is rising.

Similarly, Xi (2009) examined the phonetic characteristics of implosives in a
dialect of Chinese, focusing on how the implosives developed. The study found
that the forced voiceless stops are the source of implosives, as the sound
changes are determined by the aerodynamic need to initiate vocal cords
vibration. The findings also showed that although there are all kinds of variations
of implosives, the phonetic distinctions are determined by some physiological
and physical factors. These factors also need further clarification in subsequent
studies. In another study, Zhou (2010) examined the articulatory mechanisms
and phonetic implications in the production of implosives in the Zhuang
language. The finding of the research showed that the pitch, intensity, and power
of vowels in the implosive syllable in a word are remarkably increased when
compared with vowels in plosive syllables. Similar findings are possible when for
example Malay people attempt to produce the Hausa implosives. Yidan (2014)
described the voiced implosive’s acoustic features of Wu dialect of Xianju
province, based on the data collected via the Electroglottography (EGG) and
acoustic signals. The findings of the study showed that nasal and voiced
implosives share the same formants on low frequency. Voiced implosives may
be the result of phonetic changes. However, none of their frameworks of speech
perception and production included the perception of implosive sounds by naive
listeners of a language. Therefore, it is something that can be used to help
students to monitor their own production for the purpose of teaching and learning
of Hausa, for example.

In the same way, there is a scarcity of research on the perception and production
of fricative sounds by non-native speakers of a language. The previous studies
on perception and production of fricatives were focused on second language
learners. For instance, Jehma and Phoocharoensil (2014) examined the
difficulties faced by Pattani-Malay learners of English in the production of English
stops and fricatives. The finding of the research showed that first language
transfer influences the learners in producing English fricatives and stops. Most
studies about the perception and production distinction between voiced and
voiceless fricatives at the same place of articulation have been focused on the
difficulties by ESL and EFL learners (see, for example, Pape, Jesus, & Birkholz,
2015; Maiunguwa, 2015; Wieling et al., 2017; Koffi & Bloch, 2017).

In response to the litany of issues raised above concerning the perception and
production of non-native speech sounds in regards to a second language
teaching and learning, the present study examines how cross-language
perception and production of stops (/b/, /d/) and fricatives (/f/, /v/) differ across
Hausa and Malay speakers. Malay native speakers are naive to Hausa language
phoneme inventory and vice-versa. The properties of the phonemic inventory of
the two languages allow the researcher to examine the perception and
production of the novel and familiar phonetic categories by naive language
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learners. Hausa language belongs to the Afro-Asiatic language family
(Greenberg 1963). The Hausa language stands as the most powerful, in terms
of prestige and speakers among the Westerly sub-group of the Chadic language.
It is also accorded so much prominence given its considerable legacy of
literature, which comes in the form of poetry, prose and Islamic writings recorded
in a modified Arabic script, the Ajami. The language is one of the few languages
that implosive sounds can be found (Ladefoged & Maddieson, 1996; Maddieson,
1984; Sani, 2015; Schuh & Yalwa, 1999). According to Ladefoged and
Maddieson (1996:82); and Maddieson (1984:111), implosives are approximately
found in ten percent of the world’s languages. On the other hand, the Malay
language is an Asian language, a member of an Austronesian family of
languages (Clynes & Deterding, 2011; Maris, 1979; Oshodi, 2013; Xi, 2009).
Similarities and differences between the native and non-native languages’
phonological systems may result in the difficulties in the perception and
production of non-native contrasts (Flege, 1995).

The voiced bilabial stop /p/ is not found in the phonemic inventory of Hausa
language and neither are the voiced labio dental fricative (/v/) and voiceless labio
dental fricative (/f/) (Bello, 2014; 2003; Maiunguwa, 2015; Malah & Md Rashid,
2015; Sani, 2005). Voiced alveolar fricative (/z/) and voiced labio dental fricative
(/vl) do not exist as sounds in the Malay phoneme inventory but occurs only as
loanwords, which generally come from either English or Arabic (Clynes &
Deterding, 2011). On the other hand, Hausa voiced bilabial implosive (/b/) and
voiced alveolar implosive (/d/) are non-existent sounds in the phoneme inventory
of the Malay language (Maris, 1979; Clynes & Deterding, 2011).

Overall, the foregoing presents a clear case for finding out how native speakers
of a particular language, with little or no experience of phonetic inventory of
another language from different family, perceive and produce implosive and
fricative sounds. That is to identify how Malay native speakers perceive and
produce Hausa implosive sounds and other stops and fricatives that are absent
in the Malay phoneme inventory. And also, how Hausa native speakers perceive
and produce Malay stops and fricatives sounds that are absent in the Hausa
phoneme inventory. This observation is believed to have provided the basis and
rationale for the conduct of the present study. Therefore, it is hoped that this
research would help bridge the gap in the literature, which is associated with
non-native phonetics and phonology.

1.7 Purpose of and Objectives of the Study

This study investigates how cross-language perception and production of stops
and fricatives differ across Hausa and Malay native speakers. Its primary goal is
to explore the acoustic characteristics of the consonant contrasts at word-initial
position of the two languages and investigate how the stops and fricatives are
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perceived and produced by native listeners. The specific objectives of this study
are as follows:

1.  Todetermine the acoustic similarities and differences in the production
of stops by Malay and Hausa native speakers.
(@) Todetermine the VOT values and CD for plosives such as /b/,
It/, 1d/, and /p/ as produced by Malay and Hausa native
speakers.
(b) To determine the VOT values and CD for implosives such as
/bl and /d/ as produced by Hausa native speakers.
(c) To determine the acoustic cues that differentiated Hausa
plosives and implosives as in /b/ versus /b/ and /d/ versus /d/.
2. To examine how do Malay and Hausa native speakers perceive non-
native contrasts.
(@) Toexamine how do Malay native speakers discriminate word-
initial implosives /b/ and /d/ contrast in Hausa.
(b) To examine how do Hausa native speakers discriminate
word-initial fricatives /f/ and /v/ contrasts in Malay.
3. To examine how do Malay and Hausa native speakers produce non-
native contrasts?
(@) To examine how do Hausa native speakers produce Malay
fricatives /f/ and /v/.
(b) To examine how do Malay native speakers imitate the Hausa
implosives /b/ and /d/.

1.8 Research Questions

There were three main research questions that were addressed in this study.
The first research question was focused on the production of stops by two groups
of native speakers. The second research question was focused on the
discrimination of non-native fricatives and implosives. The third research
question was focused on the production of non-native fricatives and implosives.

The following list presents the research questions of this study.

1. What are the acoustic similarities and differences in the production of
stops by Malay and Hausa native speakers?

(@) What are the VOT values and CD for plosives such as /b/, /t/,
/d/, and /p/ as produced by Malay and Hausa native
speakers?

(b) What are the VOT values and CD for implosives such as /b/
and /d/ as produced by Hausa native speakers?

(c) What are the acoustic cues that differentiated Hausa plosives
and implosives as in /b/ versus /b/ and /d/ versus /d/?
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2. How do Malay and Hausa native speakers perceive non-native
contrasts?
(@) How do Malay native speakers discriminate word-initial
implosives /b/ and /d/ contrast in Hausa?
(b) How do Hausa native speakers discriminate word-initial
fricatives /f/ and /v/ contrasts in Malay?
3. How do Malay and Hausa native speakers produce non-native

contrasts?
(@) How do Hausa native speakers produce Malay fricatives /f/
and /v/?
(b) How do Malay native speakers imitate the Hausa implosives
/b/ and /d/?
1.9 Research Hypotheses

As descriptive and inferential statistical analysis are needed to contrast
distinctions between the two groups of native speakers (Malay and Hausa),
hypotheses need to be generated for the study. The researcher proposed to test
the following hypotheses:

H1: Hausa and Malay native speakers have different range of Voice Onset
Time (VOT) values and Closure Durations (CD).

H2: There is a significant difference between the Malay and Hausa native
speakers’ discrimination of Hausa implosive sounds.

H3: There is a significant difference between the Malay and Hausa native
speakers’ discrimination of fricative sounds.

H4: There is a significant difference between the production of Malay fricative
/fl and /v/ by Hausa and Malay native speakers.

H5: There is a significant difference between the production of Hausa
implosives /b/and /d/ by Hausa and Malay native speakers.

1.10 Theoretical Framework of the Study

As the present study investigated how Hausa and Malay native speakers
perceive and produce non-native stops and fricatives, the researcher adopted
the Perceptual Assimilation Model (PAM) (Best, 1993, 1994a, 1994b, 1995) and
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Speech Learning Model (SLM) (Flege, 1995) as the framework for this study.
The difficulties in the perception and production of non-native contrasts are due
to dissimilarities or similarities between the native language and the non-native
language phonological systems (Flege (1995). Adult listeners of non-native
language have significant difficulties in the perception of most (but not all)
phonetic dissimilarity that are not functional in their native languages (Best &
Tyler, 2007; Best et al, 1988; Flege, 1995; Kochetov, 2004). The present study
aims to advance an account for the perception and production of non-native
naive listeners based on the current non-native models. This study had reviewed
interest in the literature, combining insights from current cross-language
perception model of Best (1994) that is Perceptual Assimilation Model (PAM),
which was developed specially to explain non-native speech perception by naive
listeners, and also Speech Learning Model (SLM), which is the most widely used
model to describe the development of L2 speech production (Flege, 1995).

Given the Hausa native system that contains 2 implosive sounds (/b/ and /d/),
the SLM would predict that both implosives will be assimilated to Malay /b-d/.
Also, SLM will predict that both Malay fricatives (/f/ and /v/) will be assimilated to
Hausa /p/ and /b/. The speakers are also likely to be more successful if they had
started acquiring non-native phonemes earlier in life. The model, then, predicts
some degree of success on the part of the speakers in differentiating these
phonetic categories. At last, based on the SLM, no different predictions can be
made in relationship to the performance of the non-native speakers on the new
sound contrasts in perception and production tasks.

The discussion in this section demonstrates that this study would be guided by
related models (PAM and SLM) in finding out the cross-language perception and
production among Hausa and Malay native speakers, and their ability to perceive
and produce non-native stops and fricatives sounds. The two models (SLM and
PAM) that formed the theoretical framework for the purpose of this research
would be discussed in more detail in the next chapter (Chapter 2).

1.1 Conceptual Framework

This research is focused on the cross-language perception and production of
stops and fricatives of Hausa and Malay native speakers. As shown below, the
acoustic cues of stops (Closure Duration and Voice Onset Time) and fricatives
(Fricative noise, transition, and voicing) of native language will affect the non-
native speakers’ perception and production of speech sounds. Therefore, the
acoustic cues of Hausa may vary when it comes to perception and production
by Malay native speakers, and vice-versa. Additionally, this is also verify whether
the tasks and methods designed are enough and well established to realize the
objectives of this study.
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The variables related to this study are AX discrimination task, acoustic
measurements of VOT, acoustic measurement of CD, and aggregate scores of
the participants by the raters in the production of fricatives and implosives. A
diagram represents (see Figure 1.4) the combined constructs and variables to
capture the essential connection applicable to this study.

Native Groups

1. VOT values in
ms.
2. CDinms.

Stops /b/, /d/,
I, Ipl, 16/, Id/

|

)

Reading/ |o
Acoustic
Analysis

Stops /b/, /d/,

1t1, Ipl, 16/, Id/

3. Percentage of
correct
discrimination by the
participants

Tasks 11| perception {

Fricatives /f/,
I, Isl, 1z] 1

[

4. Accuracy scores

Imitation i
of the participants

Production/ { Fricatives /f/,

N N/

Implosives /b/,

(dl

Independent Dependent
Variables Variables

Figure 1.4 : Conceptual framework of the study

1.12 Significance of the Study

The aim of carrying out this research is an attempt to make a contribution to the
existing literature in the area of non-native phonetics and phonology, and the
field of phonetics and phonology in general. Also, the study is significant for the
advancement of acoustic investigation that relates to the type of data employed,
since the existing studies in the area have, in general, analysed reading or
laboratory speech. This study can also help to consolidate new theoretical
frameworks in the field of phonology, more specifically, in the area of acoustic
and articulatory phonology, since it tries to incorporate the concept of gradience
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and continuum of speech to clarify the phenomenon of aspiration in both Malay
Native Speakers (MNS) and Hausa Native Speakers (HNS).

This research is focused on the perception and production of stops and fricatives
by Hausa and Malay native speakers. Therefore, the research provides a
significant contribution to the existing literature, which is lacking, especially, in
the area of perception and production of implosive sounds by non-native
listeners of a language. Researchers in the field of perception and production of
non-native phonemes should find the results of this research significant due to
its perceived contribution in providing more insight concerning the perception
and production of non-native sounds.

Furthermore, the findings of this study can assist native speakers to gain a better
understanding of the non-native sounds system, especially, the stops and
fricatives sounds, and contribute to the general knowledge in the field of
phonetics. It was highlighted by Jenkins and Yeni-Komshian (1995) that the
general notion of speech perception cannot be explored through the study of one
language, but through cross-lingual explorations. This study will, therefore, posit
a universal claim on the perception of speech sounds across languages. The
findings will also be useful in further linguistic research, and in particular, serve
as reference material to both researchers/teachers and students of Hausa and
Malay phonetics and phonology and of other languages in general.

Finally, the research highlights the value of systematically comparing groups of
listeners from different first language backgrounds with the purpose of gaining a
better understanding of the role of L1 experience in cross-language speech
perception.

1.13 Definition of Key Terms

For a better understanding of the objectives and aim of this study, it is very useful
to discuss the meaning of these linguistics key terms that are continually used
in this research:

l. Production

Speech production in this study refers to the ability of Malay and Hausa native
speakers to produce non-native stop and fricative sounds. The sounds can be
measured through a reading task in which the native speakers produce the
words that contain the target stops and fricatives at the initial positions of each
word. The productions of the stop sounds can be measured acoustically to
determine the acoustic correlates of the sounds between the two native
speakers. On the other hand, the production of the fricative sounds can be
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measured for intelligibility by raters who will identify the fricatives produced
correctly by the participants.

Il Perception

Perception refers to how stimuli are processed, sounds are heard, and how a
concept about them is formed in the mind, consciously or not (Ellis, 1994).
Perception in this study refers to the ability of both Malay and Hausa native
speakers to discriminate non-native stops and fricatives contrasts. Speech
perception in this study can be measured in an AX discrimination task in which
the participants will specify whether or not two stimuli in randomized word pairs
were exemplars of the same phonetic category.

1. Plosives

Plosive consonants are produced when the breath is completely stopped at
some point in the mouth by the lips or tongue-tip or tongue-back, and then
released with a slight explosion (O’connor, 2000). The plosive consonants in this
study refers to the native plosive sounds of Malay and Hausa which can be
measured acoustically.

V. Implosives

Implosive sounds are sounds produced using glottalic ingressive air stream
mechanism. When the articulators make contact and separate, the air stream
sinks down the vocal tract (Sani, 2005). Implosive sounds are the two imploded
sounds in Hausa which were used in this study to examine how Malay native
speakers perceive and imitate them.

V. Fricatives

Fricatives are consonants produced by forcing air through a narrow channel
made by placing two articulators close together (O’connor, 2000). Fricative
sounds in this study are the Malay sounds that are absent in Hausa phonemic
inventory. The fricative sounds can be used in this study to measure its
perception and production on Hausa native speakers.

VL. Naive Listeners
Naive listeners are listeners with little or no linguistic experience of the phonetic
inventory of the non-native language (Best et al., 2001). Naive listeners in this

study refers to Malay and Hausa native speakers who have no experience of
Hausa phonemic inventory, and vice versa.
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VIL. Voice Onset Time

VOT is the time between the release of the oral constriction for stops (plosive)
production and the onset of vocal cords vibrations (Lisker and Abramson, 1964).
It can also be defined as the interval between the release of stop closure and
the onset of voicing. In this study, VOT will be used to differentiate between the
classes of stops sounds of Malay and Hausa language.

VIII. Closure Duration

CD is the time interval between termination of the vowel-formant transition
preceding the stop and onset of the transition to the following vowel. In this study,
Closure Duration of stop sounds of Malay and Hausa can be measured.

1.14 Organization of the Study

This study on the perception and production of stops and fricatives by Malay and
Hausa native speakers is organized into seven separate chapters. Chapter 1
discusses the background of the study where the emphasis was on an overview
of speech perception and production, stop sounds, fricative sounds, cross-
language research, as well as the theories of speech perceptions and
productions. The chapter also presents the background of Malay and Hausa
languages. Also in the chapter, problem statement, purpose statement and
objectives, research questions, research hypotheses, theoretical framework,
conceptual framework, the significance of the study and scope of the study have
been discussed. Chapter 2 reviews previous and current research conducted in
the area of stops and fricatives involving their perception and production by
native and non-native speakers. Also in chapter 2, the speech perception and
production theories are discussed with reference to the present study. Chapter
3 focuses on the methodological part which covers the research design,
population, and sampling, instruments as well as the three tasks involved in the
study. It also describes the procedures of the three tasks (perception,
production, and imitation), and also the data analysis as well as the pilot study
conducted.

Chapter 4 presents and discusses the results of acoustic analysis of Malay and
Hausa stop sounds. The VOT and CD were measured between the two
languages by providing the descriptive and inferential statistics to find out the
significant differences between the Malay and Hausa VOT values and CD.
Chapter 5 presents the results and discussion of the speech perception test. The
chapter starts by reporting the results of the perception of stops and fricatives by
the two groups of listeners. Finally, the chapter reports the descriptive and
inferential statistics in relation the perception of the target phonemes, and the
results obtained were described in the light of available speech perception
models. Chapter 6 presents the results of the production of fricatives /f/ and /v/
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by the two native groups, and also presents the results of the imitation of Hausa
implosive sounds by Malay native speakers. The last chapter, which is chapter
7, presents the summary, theoretical implications of the study, recommendations
as well as the limitations and suggestions for further studies.

1.15 Summary

This chapter serves as an introduction to the present study on Cross-language
Perception and Production of Plosives and Fricatives among Hausa and Malay
Native Speakers. The chapter introduces the background of the study, reason
for cross-language research, background of Hausa and Malay languages,
problem statement, purpose statement and objectives, research questions,
research hypotheses, theoretical framework, conceptual framework,
significance of the study, scope of the study, definition of key terms, and finally
the organization of the study.

The next chapter will present the literature review that informs the foundation of
this research and provides some insight about acoustic information and
measurements of stops, speech perception of stops and fricatives, and then
imitations and productions of non-native speech sounds.
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