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Abstract

This paper aims to investigate the problems of speech intelligibility of Sudanese university
learners of English. The whole work was done on the basis of segmental analysis of vowels,
consonants, and consonant clusters of English so as to explore the types of perception errors
made in the areas under concern. Ten Sudanese learners of English (both male and female) were
selected for the experiments. The subjects were asked to listen to four lists of words that include

vowels, single and cluster consonants which work in an integrative way, and a list of SPIN
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sentences (SPIN = Speech Perception in Noise test, developed by Kalikov, Stevens and Elliot,
1977). The single-item stimuli were constructed on the basis of the Modified Rhyme Test (MRT)
but with a few potential improvements. It is less time consuming as the number of the stimuli is
reduced. Moreover, the MRT provides reliable results even with small groups of 10 to 20. The
obtained information can be analyzed by confusion matrices that will in turn show how different

phonemes are misidentified. Thus, the MRT helps localize the learning difficulties.

Errors were committed by Sudanese listeners at vowel, consonant, and cluster levels, in addition
to SPIN sentences. But more errors were made in the perception of vowels, coda consonants,
clusters of English, and SPIN sentences. English vowels proved to be the most difficult area of
perception to the listeners, more so than the single and cluster consonants because the students
are not familiar with a large number of vowels. Listeners use their L1 perceptual strategies, and

fall back on L1 inventory when L2 knowledge is lacking.

Keywords: Sudanese Arabic, foreign accent, second language acquisition, speech intelligibility,
SPIN test, Modified Rhyme Test, contrastive analysis, native-language interference, transfer,
wrong implementation, communication breakdown, phonemic awareness, acoustic cues,

phoneme inventory, basic sound knowledge.

Introduction

This paper aims to present experimental evidence for the causes of speech intelligibility problems
which face Sudanese university listeners of English. The study was done on the basis of
segmental analysis of vowels, single consonants, and consonant clusters of English. It explores
the types of perception errors made in the areas under concern, accounting for issues like how
vowels, consonants, and clusters of English manifest themselves as perception problems, and
what the major causes of such problems are. The paper also attempts to account for how the
experimental subjects in this study deal with the influence of consonants on vowels as an

example of the ways in which speech sounds interact in different phonetic environments. That is,

listeners need to know that in some environments, the vowel /ii/ e.g., in beat, beep should not be

realized precisely the same as /ii/ in peat or keep, which often reduces the intelligibility of a

foreign learner of English (Allen and Miller 1999). Moreover, given that pronunciation plays a

130



English as International Language Journal Volume 4 August 2009

prominent linguistic role in accounting for speech intelligibility between L1 and L2 speech
participants, the study examined how the differences of the phonetic, and phonological properties
across languages add to the problems of the speech perception. For example, when L2 norms are
lacking learners usually fall back on habits of their mother-tongue. Finally, this issue is discussed
into four sections where each section integrates with the others in a way as to provide coherence

between the components of such sections.

Literature Review

Speech perception problems

To our knowledge, a very few reports have been provided about the perception problems of
English speech among Sudanese listeners. The perception of the English vowels proved to be

difficult for the Sudanese university listeners. In this concern, the listeners cannot discriminate

between /e/ and /er/ in words like let, shade, make, rate, etc. Moreover, the English tense and lax

vowels / 1, it /, and /u, w/ are frequently confused in words such as beat/bit, sit/seat. Listeners also

fail to deal with vowels such as pot, put, pert cut etc. This is probably because their L1 (Arabic)
lacks central vowels (Brett 2004).

Munro (1993) states that such types of errors occur due to the wrong realization of the English
vowel categories which occur when listeners use their L1 perceptual strategies for the perception

of English vowels. The English consonantal sounds also form problems for our listeners. For

instance, there are interchangeable substitutions of [s, 0] in words like sick/thick, and sink/think,
and of [0, z] in words like then/zen, zone, that, etc. Similar errors are made in the perception of

the English approximants /r, I, w /. The sound /w/ is often heard as /r, 1/ as in rent /lent/went. 1t is

probably due to similarity in the manners of articulation between these two approximants. This
type of substitution error reveals a kind of linguistic development where there is a phonological
rule merging /r/ with /w/. This rule normally appears in the child’s linguistic development as
temporary rule which is replaced later by appropriate one. It reinforces the potential that two
different phonological representations are often possible for the same sound (Hyman 1975: 22-
23). Literature on EFL learners shows that differences in phonetic and phonological

implementation in a learner’s mother-tongue can often result in misperception of the speech
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sounds of L2. For example, they can make it difficult for such listeners/speakers to correctly
identify the phonemes produced by the native speakers of L2. An acoustic matter such as the

VOT often presents an element of difference which leads to misperception. Italian-English
bilinguals identify the voiced English stops /b, d, g/ as voiceless /p, t, k/. This problem is

attributed to the assumption that Italian voiced stops are pre-voiced which requires that glottal
pulsing starts before the articulation of the consonant, whereas it is totally the opposite in English

(Rasmussen 2007: 4-32). Arabic native speakers learning English experience a similar problem
but only in the implementation of English /p, b/ which is also due to pre-voicing property in
Arabic inventory (Flege 1980). However, this is not the most serious speech perception element,
many other factors lead to perception problems of English consonants such as /f, d3 , f, v, g/

especially among Arabic speaking learners of English.

Similarly, Sudanese listeners of English have difficulty in the recognition of the English cluster
items. In fact clusters like that of English, are totally absent from the Arabic consonant inventory.

Probably this makes the learning of English clusters difficult for our listeners. For instance,

clusters like /nt/ is heard as /mt/, /pl/ as /bl/, or /dl/, /ts/, /tz/, /pr/ as /pt/, /dr/ as /gr/, /Or/ as /O1/,
etc. Cluster items like /nt/ are heard as /mt/, /pl/ as /bl/, or /dl/, /ts/, /tz/, /pr/ as /pr/, /dr/ as /gr/,

/0r/ as /Or/, etc. These types of confusion can be referred to several factors. Similarities between

the members of sonorant consonant clusters often motivate phonological change which triggers
perceptual confusion. Seo (2003: 50-60) argues that segments’ positional restriction motivates
phonological alternations on similar consonant clusters which result in poor speech perception.
An account of speech perception of some cross-linguistic patterning provides correct predictions
that homorganic C/liquid sequences are more likely to undergo phonological change than
heterorganic C/liquid sequences in a given language. Findings of cross language investigations of
31 world languages from different language families show that nasal/liquid, obstruent/liquid

clusters (or sonorant/sonorant and obstruent/sonorant sequences) of homorganic sequences like
Ip, rk, pl, kr and /pr/, /br/ and /nt/, /1t/, etc. are more vulnerable to phonological change than that

of heterorganic sequences.
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However, compared with heterorganic consonants, homorganic consonants have an additional
shared acoustic property, e.g. vowel formant transitions for the same place of articulation,
assuming that they are adjacent to a vowel. Thus, the two sounds in a homorganic C/liquid
sequence can be considered as being phonetically more similar to each other than those in a
heterorganic C/liquid sequence. Moreover, phonological change can also occur due to the
absence of contexts with appropriate phonetic cues: e.g. velar-to-alveolar shift is interpreted as a
repair strategy. According to Kawasaki (1982) if two sounds in a sequence are acoustically and
auditorily similar, the degree of distinctiveness of the two sounds would be diminished and thus
they would be subject to modification. However, such types of perception problems are widely

spread among the Sudanese listeners of English which necessitate investigation.

Linguistic Background: The phonemic inventories of English and Arabic languages
Vowels: Important information in this context is that the first language of our subjects is Arabic,

a language which has a small inventory of vowel sounds. It maintains a classical triangular Proto-
Semitic (PS) vocalism which is represented as / i, u, a /. In Classical Arabic (CA) and in Modern

Standard Arabic (MSA), such vowels are geminated to give long vowels. However, many
dialects in MSA have developed other vowels (Kaye 1997:188-204, Munro 1993: 41-43).
Moreover, Arabic short vowels are normally not represented in letters at all, but indicated by
special marking (diacritics) that have an essential morph-phonemic function in the root structure

of the Arabic words.'

For example, Arabic verbal roots such as drs, ktb, and hml are interspersed with diacritics;
darasa ‘he studied’, kataba ‘he wrote’, hamala ‘he carried’, respectively-- a process that reveals
a non-concatenative morphological system of a deep “underlying” phonological analysis
(Kenstowics 1994: 394-405, Frisch 1996, Nwesri, Tahaghoghi and Scholer 2006). Thus, Arabic

vowels show correspondence to only similar English vowels. Munro (1993) stated that Arabic

classical PS vowels / i, u, a/ stand for lax/short vowels /1, u, a /, whilst their geminated forms plus
the newly developed vowels /e, o/ are realized as tense/long vowels /i:, u:, a: e: o/. The
Sudanese Arabic vowel inventory has adopted the MSA inventory, but it contrasts /e/ and /e/.

The long vowels are shortened in word-final position, i.e., the long vowel /a:/ is reduced here to
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[a] (Raimy 1997, Munro 1993). In comparison to the Arabic vowel inventory, the Received

Pronunciation (RP) English vowel system is complex. It consists of twenty vowel phonemes, i.e.
twelve monophthongs and eight diphthongs. The RP vowel system becomes more complicated

with durational variation, especially due to a tense vs. lax opposition in the monophthongs.

Among the most common phonemic features of RP there is a widespread loss of /ua/ and merger
of /a:/ in words like sure, although other words may retain /u9/, e.g. poor. There is no longer a
distinction between /09/ for speakers with /3i/ e.g. in words like paw, port, and talk, etc. Thus,
some words such as sure are pronounced as /{3/ shore, but poor as / pud/. In the majority of

accents now the phoneme /u:/ is commonly used in words like suit, and enthusiasm, etc. (Trudgill

and Hananh 2001: 101-112). Finally, RP is considered a practical accent for EFL learners to

achieve successful communication (Collins and Mees 1981).

Consonants: The first language of the subjects is Arabic, a language with at least 28 consonantal

sounds. These are the obstruents /b, t, d, k, f, s, z, n, m, {, 0, 0, d3/, approximants /w, j/, trill /1/,
and the back consonants glottal /?, h/, velar /y, x, k/, uvular/q/ and pharyngeal /h,5/, plus the
emphatic stops and fricatives /t*, d*, 8, z°, s'/ (Huthaily 2003, Allan 1997: 188-189, Laufer 1988:
1197-1198, Amayreh and Dyson 1998). Important information is that /g/ is not part of the Arabic
consonant inventory, but in Sudanese Arabic (SA) the uvular /q/ is always replaced by /g/.
Moreover, the /g/ sound is often used by Bedouins in the place of /q/, which reveals that the latter
is the original phoneme (Karouri 1996:27-30). English, the target language, has 24 consonants /p,
b,t,d, k, g, f,s,z,n,m,{, 0,1, w, v, d3, 3, n/ and an approximant /r/. In principle, some kind of
similarities exist between English and Arabic consonants where some sounds are shared (Suhana

2001), e.g. /s, n, t, d, k, z, b, etc./. However, many of the English and Arabic consonants show

categorical phonemic differences in the place and manner of articulation, context, and acoustic
features of the phonemes which may hinder the perception of L2 consonant sounds. In this way,
it often becomes difficult to make a clear division between similar consonant sounds that can

result in positive transfer, and those which are phonologically marked differently and can cause
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negative transfer. These factors are expected to make the perception of English consonants more

difficult for our listeners.

Clusters: Initial two (CCVC) and three-segment (CCCVC) clusters are common in English but do
not have corresponding equivalents in Arabic. Arabic language has a syllable system that usually

follows the CVCV pattern which does not permit two consecutive consonants nor four

consecutive vowels (Nwesri et al. 2006). For instance, /pr, pl, gr, Or, Ow, sp/, and three-segment

initial consonant clusters such as /spr, skr, str, spl/ are entirely absent in Arabic. Furthermore, in

contrast to Arabic which has no words ending in two or three-segment clusters, English has 78
three-segment clusters and fourteen four-segment clusters occurring at the end of words.

Consonant clusters of English predominate in word final position which is attributed to the
addition of the [s, z, t, d] morphs that indicate tense and number. Furthermore, the three-clement

clusters are considered the most complex type of consonantal onsets permitted in English due to
their linguistic structure, which has been found to contribute to unintelligibility (McLeod, Doon
and Reed 2001, Gierut and Champion 2001). These factors, combined, make Arabic-speakers

learning English face a challenge with the perception of consonant clusters.

Method

Intelligibility tests used: Intelligible speech is defined as speech that is understood by native
speakers (Munro et al. 2006: 112-114). This means that speech intelligibility is principally a
hearer-based construct that depends on interaction in an appropriate context involving the
comprehension of the message between the listener and the speaker. It is also possible to refer to
speech intelligibility as any successful communication that involves both native and non-native
speakers of English, because the final goal of such speech is understandability. Since listeners of
this study are expected to have an incorrect conception of English speech sounds, focus will be
on examining vowels, consonants, and consonant clusters, in part, because they form the basic
sound knowledge of the English language, the mastery of which is required for perfect learning
of speech. And second, because the assessment of whether speech is intelligible or not is
attributed to segmental factors, more than 50% of speech intelligibility is accounted for on the

basis of speech sounds (Pascoe 2005: 5-6, Luchini 2005 ).
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The Rhyme Modified Test (MRT) was used in the experiments. The MRT is considered to be the
most accurate and reliable measure of intelligibility (Logan, Greene, and Pisoni 1989). Speech
intelligibility measures involve word identification tasks in a closed-set of four items, where the
listeners are asked to select the response they think the speaker intended. The score is the number
of correctly responded to items. Test items normally target phonemes, multi-phonemes, or words.
Phonemes refer to vowels and single consonants, whilst multi-phonemes refer to cluster
consonants. The formal assessments of phonemes and multi-phonemes interpret the responses as
either intelligible or unintelligible; put in figures, a score of (close to) 100% is interpreted as
completely intelligible performance (Lafon 1966). Word intelligibility, on the other hand, was
determined on the basis of final words embedded in short redundant SPIN sentences. SPIN is an
abbreviation of ‘Speech Perception in Noise’ Test (Kalikow, Stevens and Elliott 1977, Wang
2007, Wang and Van Heuven 2007). It is a perception test that measures listeners perception
abilities. Measurement is based on a recognition task of twenty-five words embedded in
meaningful and highly predictable sentences, as in She wore her broken arm in a sling (target
word underlined). Listeners write down the final word that they think they heard in each
sentence. This part of the SPIN test proved to be efficient at assessing speech recognition abilities
(Rhebergen and Versfeld 2005). Although the listeners’ performance is primarily quantified in
terms of number of whole words correctly recognized, partially correct answers are also
important since they give information about the perception of phonemes in onset, nucleus and

coda position.

L2 listeners: The subjects of the study were ten Sudanese university English students in the
Department of English at El Gadarif University in the Sudan. The subjects involved in these
experiments specialized in English language teaching (TEFL). They had studied for six semesters
when they participated in the listening test. During the period of study, which extends for four
years, students attended three courses in the field of pronunciation; these are (i) an introduction to
phonetics, (ii) phonology, and (iii) practical phonetics, delivered in three consequent semesters.
They also attended two classes on English listening skills, which usually take place in semesters
one and three. English is treated as a foreign language (not a second language), the learning of
which starts in the fifth year of primary school and continues at secondary schools for three years.

English lessons obtained during these stages vary between 5 and 6 hours per week; English is
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treated as a school subject that provides basic principles of the language in a traditional way of

language teaching.

Overall structure of the test battery: The experimental stimuli include four tests. These are (i) a
vowel test which is composed of minimal quartets including short and long vowels as well as
diphthongs, (ii) single consonants in either onset or coda position and (iii) consonant clusters in
onset or coda position. These target sounds were embedded in meaningful C*VC* words (where
C* stands for one to three consonants). (iv) The fourth test comprised 25 sentences taken from
the high-predictability set included in the SPIN (Speech Perception in Noise) test (Kalikow et al.
1977). These are short everyday sentences in which the sentence-final target word is made highly
predictable from the earlier words in the sentence, as in She wore her broken arm in a sling
(target word underlined). Word stimuli in the first three tests were embedded in a fixed carrier
sentence [say...again], which insured a fixed intonation with a rise-fall accent on the target word.
The vowel and the single consonant tests contained items on each individual vowel or consonant

phoneme in the R.P inventory.

Moreover, the consonant test targeted all the consonants in onset position and in coda position.
For the cluster test, the number of test items had to be limited as the total inventory of onset and
coda clusters is very large; including all the clusters would have been too demanding on the
subjects. Nine onset and eight coda clusters were selected that represent problems to Sudanese-

Arabic learners of English (Allen 1997: 188-189, Patil 2006: 88-131).

All items in the tests were chosen such that they occurred in dense lexical neighborhoods, i.e.
there should be many words in English that differ from the test item only in the target sounds. For
instance, the vowel /1/ was tested in the word pit, since the /p _t/ consonant frame can also be
filled in by many other vowels, as in peat, pet, pat, pot, part, port, put, putt and pout. These so-
called lexical neighbors, differing from the target word in only the identity of the test sound,
make up the pool of possible distracters (alternatives) in the construction of the MRT test. When
selecting the three distracters needed for each test items we preferably selected lexical neighbors

that differ from the target in only one distinctive feature. For the target pif, we selected

alternatives with vowels that differed from /1/ in just one vowel feature, i.e. pet (differing in
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height), put (differing in backness) and pot. The latter alternative differs from the target in both
height and backness; we preferred this to the one-feature difference in peat (or Pete) as we
decided to exclude proper names and low-frequency alternatives as much as possible which may
show a larger decrement in recognition than high-frequency words. The full set of test items is

included in the Appendix.

Tests materials: The stimulus sentences were typed on sheets of paper (one sheet for each test)
and then read by a male native speaker of R.P. English. Recordings took place in a sound-treated
room. The speaker’s voice was digitally recorded (44.1 KHz, 16 bits) through a high-quality
swan-neck Sennheiser HSP4 microphone. The speaker was instructed to inhale before uttering
the next sentence so that clear recording is achieved. The target words were excerpted from their
spoken context using a high-resolution digital waveform editor Praat (Boersma and Weenink
1996). Target words were cut at zero-crossings to avoid clicks at onset and offset. Target words
and SPIN sentences were then recorded onto Audio CD in seven tracks. The first track contained
two practice trials for the vowel test, and was followed by track 2 which contained the 19 test
vowel items. Tracks 3 and 4 contained the practice and test trials for the single consonant tests,
and tracks 5 and 6 contained the cluster items. Track 7 comprised the 25 SPIN sentences with no
practice items. In the single consonant and cluster tests trials targeting onsets preceded the items
targeting codas. Other than that, the order of the trials within each part of the test battery was
random. Trials were separated by a 5-second silent interval. After every tenth trial a short beep

was recorded, to help the listeners keep track on their answer sheets.

Test procedure: The stimuli were presented over loudspeakers in a small classroom that seated
ten listeners. Subjects were given standardized written instructions and received a set of answer
sheets that listed four alternatives for each test item. They were instructed for each trial to decide
which of the four possibilities listed on their answer sheet they had just heard on the CD. They
had to tick exactly one box for each trial and were told to gamble in case of doubt. Alternatives
were listed in conventional English orthography. In the final test (SPIN), subjects were instructed
to write down only the last word of each sentence that was presented to them. There were short
breaks between tests and between presenting the practice items and test trials. Subjects could ask

for clarification during these breaks in case the written instructions were not clear to them.
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We will now present the results of the test battery in four sections, one for each test. Each section
will first outline the structural differences between the sounds in the source language (Sudanese
Arabic - SA) and in the target language (RP English). Such comparisons may help understand

why certain English sounds are difficult for Sudanese learners and others are not.

Results and discussion
In this part, I present the results and the discussion of four sections separately which include

vowels, consonants, clusters and SPIN sentences of English.

English Vowels Results: Figure 1 shows the rates of vowel perception errors made by the
Sudanese listeners. It provides means, and standard deviations of the whole performance of the

subjects concerned.

As it appears from the figure, listeners show a complete failure in the recognition of the short

vowel /a/ and the long vowel /a:/. These are followed by high rate of misperception of the
lax/short English vowels /1/ and /u/, /e/ and /o/. Similarly, tense /long vowels /3¥/, u:/, and
diphthongs like /ea/, /ua/, /er/, /av/, /1a/ and /au/ also proved to be problematic. However, listeners
show no errors in perceiving the two diphthongs /01/ and /0:/,while there are few errors committed

in the perception of the short vowel /&/.

Furthermore, table 1 enables us to view the picture more clearly. It shows the confusion matrix of
the correct responses, and the areas confused by the Sudanese listeners in the perception of
English vowels. The diagonal line running across the table contains the correct scores whilst the

spots scattered around it represent the problem areas.
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Figure 1. Percentage of English vowels correctly identified by ten Sudanese listeners. Error bars

represent +/—1 Standard Error of the mean.
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Table 1. Confusion matrix of 20 English stimulus vowels and diphthongs (in the rows) perceived

by ten Sudanese-Arabic listeners (in the columns). Correct responses are on the main diagonal,
indicated in bold face. Confusions (= 30%) are in grey-shaded cells. The vowel /au/ should have

been presented but was not.

Responses
Target | A |s:|a:|@|aqu|ar|e|ed|er|1 |i:]|10]|0]|0 |ou |01 |U|u|uvo| Total
A 0 1 10
3 4 1 2 3 10
a 0 1 9 10
® 9 1 10
au 5 1 4 10
ar 3 5 2 10
e 3 5 1 1 10
€9 2 6 2 10
el 1)1 8 10
I 5 213 10
i 1 45 10
) 7 3 10
3 7 10
10 10
U 0
a1 10 10
U 2| 8 10
w 41 6 10
Ud 3 7 10
Total |0 4] 09| 5({3|5] 68|2|5|3|7]10| 410|126 7| 180

Discussion

The perception of the English vowels forms a serious problem for Sudanese Arabic listeners of
this study. The listeners frequently confused the low central short vowel / A/ for the peripheral
low and back short vowel /o/, whilst half open vowel /3:/ was identified as /3:/ because their

L1(Arabic) inventory lacks central vowels (Brett 2004:103-133). As a matter of fact, the

linguistic differences that exist between the listeners” L1 and L2 have a negative transfer
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(mapping model, cf. Kuhl 2000: 99-115) on the listeners’ perception process. That is, listeners are
not familiar with the type of vowels needed in English because they are not distinguished in the
Arabic phoneme system. Therefore they tend to adapt L2 vowel sounds to their L1 which causes

perceptual problems.

A similar case reported by Tomokiyo, Black and Lenzo (2003: 1-4) describes difficulty to

achieve inter-coder agreement between Arabic and English vowels, especially the presence of an
/e/ or /o/ vowel is not easy for the Arabic listeners to identify with a great deal of consistency.
They refer this to the influence of MSA, where formal methods (i.e. the writing system) indicate
the existence of only /a/, /i,/ and /u/. More importantly, duration often has a negative influence
on the recognition of English vowels. This appears in several cases where the Sudanese listeners
conflated /u/ for /ui/ and /1/ for /i:/, and confused /a:/ for /2:/. Such a type of error motivates the

hypothesis that durations are important acoustic cues used in cross-linguistics of speech

perception (Hillenbrand and Clark 2000: 3014-3022). According to Hillenbrand and Clark, due to

duration shortening the vowel /&/ tends to be heard as /¢/, and /a/ as /o/, whilst the lengthened /e/
tends to shift to /A/, and /A/ as /a/,or /o/ a change process which leads to confusion. However,

Hillenbrand and Clark observed slight alterations in the perception of /u/, /u/, and /1/, /it/ due to

duration effect. A more specific case was reported by Munro (1993) that the English vowels
interpreted by Arabic groups (including Sudanese) manifested the same ordering of vowel
duration differences for front vowels, but different ordering for back ones. This is due to
interference of L1 (Arabic), a quantity language where length is an intrinsic element that requires
vowels to be realized as short/long (geminated). Thus, our subjects incorrectly interpret English
tense-lax vowels in terms of Arabic long/short vowel categories. This data raises the prediction
that English tense-lax vowels are close to Arabic long/short vowels in terms of quality and

duration.

Moreover, it is possible to refer such perception errors to the inadequate knowledge of English
vowels which motivates listeners to conflate, guess, or fall back on their L1 norms (Fokes and
Bond 1995, Flege and Font 1980, Walker 2001: 1-6). It is also probable that because Sudanese

listeners descend from a language background with a small number of vowels, they find the
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perception of the English vowels difficult. According to Cruttenden (2001: 99-112) this is most

predictable in those areas where vowels are close together in the vowel space, thus confusions are
potential within these areas; [1, ii], [u, w], [e, &, A,], and [2:, D, a:]. Incidentally, compared to the
previously discussed levels, there are very few confusions on the level of diphthongs. The
diphthong /au/ is misidentified as /ou/, /19/ as /ea/ and /ar/ as /er/. Misidentification of such

English vowels can be attributed to the fact that each two confused diphthongs share at least one
sub-phone; a feature which serves to complicate the perception task for listeners. It seems as
though the complete absence of such diphthongs in the listeners’ L1 phonological system, may

have helped them to achieve a better understanding.

Onset consonants result