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Abstract:

The current study investigates the phenomenon of articulatory timing and its variation between
native speakers and foreign language learners. More specifically, the study focuses on the
articulatory timing of heavy syllables in four multi-syllabic words produced by 36 Iraqi EFL
postgraduate students. The study aims to answer the questions:(1) what are the differences in the
AT of the four selected words between the standard native articulation and the articulatory of
Iraqi EFL under study (2) What are the factors causing such articulation timing variance? The
researcher adopts the Moraic Theory and the PRAAT software to analyze the data. The analysis
has revealed that Iraqi EFL postgraduate students, as non-native speakers of English, produce
(super-heavy syllables) with variant AT compared to the standard AT produced by the English
native speaker. Additionally, it is concluded that the pronunciation of Iraqi EFL under study is
mainly affected by the factor of vowel modification. This factor was registered with high
percentages in the items (herbicide, entertain, proverbial and amazing). The students often modify
the vowel sounds more than they do with the consonant sounds. Furthermore, the AT variance is
less when the token is familiar, while the AT is more variant when the token is unfamiliar to the
students.
Keywords: Articulatory Timing, Syllable, Stress, The Moraic Theory.

* The present study is extracted from an M.A. thesis written by the first author and supervised
by the second one.

adad) il ) Aths Lgadly LaS & ,00y) 43l adalial JaAY) o gty
iy 8 A5 g o) ppgin) AR1S Ay Sula) ARN (altia () 98l )

) ) phlS e iy 0.0 A Jald g e
318y daaly il 4 0 4308 318y Aaaly ciliall 4y 1 4408
Y.Yo/4/) ;)ﬁd\@)\ﬁ Y~YY’\T\\‘/\;J_5_3§!|@JU YnYY’\G\VV;Pm‘X\GJU

DOI: https://doi.org/10.36317/kja/2025/v1.i65.12179
@ @ Kufa Journal of Arts by University of Kufa is licensed under a Creative Commons Attribution 4. 0 International License.

.&}J\ £, s{:lmy‘&w\uﬂjn—\a}mMJﬂ:ﬂ}g\w\a-ﬂ)ﬂ\ ol s
BT


https://doi.org/10.36317/kja/2025/v1.i65.12179
mailto:balqis.gatta@uobasrah.edu.iq
mailto:azraa.1203a@coeduw.uobaghdad.rdu.iq
mailto:azraa.1203a@coeduw.uobaghdad.rdu.iq

The Articulatory Timing of the English ................................oooil (347)

:gaddd|

Sy Apial 2208 2 3lai¥) AR alaia 5 Cbea¥] Gfianiall (g ailgy adll) < i) 5 el 3 Agdlal) Al jall Cias
il o Gallda 71 Lgidas adaliall Baasie el ao )l 8 ALEN (358 pdaliall dadlll cud il e Al Al S 5 daaas i
oY) LS 6 DAY o L (V) ALY e e G Aul )l Caagd Aaiad 4818 & 5l ARl 3 8 e Ule
S Jalsall o La (V) Sl ol 28 Uladl el 5l (iU (sl shaill a3 5 adlall il JLal) < il oy 55Ul
S5kl i 55 g ol 13 s

ARl 8 ) el Ll il pall 0l o Qi (i€ il Jdatl PRAAT el 1sell &k caali) iy
AT < 4 le e AT e (L8 (358 plalia ) saiy ¢ Bl Gulaal (pfiaatia je agibear dlaial 42K 4 5lay)
2 Lle) bl all G (3ha of Caall) il celld ) ALl 2 i) A3l Lal) il 4y gl ol
aliadl 8 Alle oty Jalal 138 Qs 3 Aladl o i Jaling el S il 2 )

il AT ol oS eelld e 550 ALl <l sa¥l) pe (pslady Laa ST Alinall il gual Janty GO a5y L Wle
i gl Aaalisd) Gl Ul gal dd gl pe ALK S Ladie Lo i ST AT (6 Lata o glle 2K () &5 Ladie
el Ay ks el ¢l adaiall ¢ adl)

1.Introduction

Timing plays a crucial role in the creation of spoken sounds, including
the synchronized muscular activity of the rib cage, mouth articulators,
and larynx structures as well as the individual motions of these structures
(Abed & Abdulmajeed ,2021, p416). The scheduling of a speech allows
the speaker to perform controlled trials in which the component of
interest is methodically changed while all other variables are held
constant. Numerous variables that influence speaking cadence were
identified through extensive experimental work performed between the
1950s and 1980s. Such examples include 1) global factors such as speech
pace and speech style (e.g., clear versus relaxed), vowel and consonant
type; and ii) contextual factors such as prominence (word stress, phrasal
stress), syntax, predictability, and neighboring segment type (Lehiste,
1960; Klatt, 1976, associated in Turk & Shattuck-Hutnagel, 2014).

Articulatory timing (henceforth, AT) patterns are language specific.
Thus, foreign language learners' difficulties in the management of non-
native AT may be due to the articulatory habits of their native languages.
Sole (1997) affirms the influence of a native language on a foreign AT
reporting that "One of the essential characteristics of the phonology of
human languages is the arrangement of phonetic units into syllables with
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an internal constituency of onset consonants, a nucleus (vowel), and coda
consonants.

The Iraqi higher educational system recognizes English as a Foreign
Language (EFL)(Ministry of Higher Education)(Jaaar,2022,p867).Iraqi
Students seem to have their production difficulties and problems with the
AT of the heavy English syllables .The difficulty in mastering foreign
language timing patterns derives from the fact that timing habits in the
L1 get fossilized as articulatory subroutines (sequences of articulatory
instructions that operate together) in adult speakers, and new phasing
relations between articulators within and across segments have to be
learned and automized" (Sole, 1997, p. 540). The AT can be a critical
factor that leads to unexpected sounds or incorrect pronunciation. And
for foreign language learners, the unfamiliarity of the target timing
patterns may result in mistiming gestures, which can be the reason for
foreign accents. Moreover, and to the researcher's knowledge, AT has
only been investigated concerning polysyllables. Accordingly, the current
study attempts to bridge this gap by measuring the variance in the AT
elicited from Iraqi EFL postgraduate students as they exhibit their
production difficulties and problems with the AT of the English super-
heavy syllable.

2.Literature review

2.1 the Concept of the Syllable
Linguistic sounds are studied by two branches: phonetics and phonology.
The orientations have studied Arabic phonemes and their phonetic
variance like slanting in the field of phonetics (Al-Fadhli,2017, p345). In
both phonetics and phonology, the syllable is regarded as a very
important unit. This word is derived from the Greek term ‘syllambanein’,
which means "to assemble" (Hartman, 1998). Different perspectives have
been taken by phoneticians and phonologists about the importance of the
concept of the syllable. Some of them have seen it as a significant unit,
while others have advocated ignoring it and seeing it as something
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abstract. According to O'Connor (1973, p. 201), a syllable is a significant
unit because "it exists in the language whether we like it or not." Roach
(1999, p. 73) verifies this viewpoint by adding that an English poem
rhymes by matching the last syllable of one line with that of the next line.
Phonetically, syllables "are often defined as having a centre that has little
or no blockage to airflow and sounds relatively loud; before and after the
centre, there will be more obstruction to airflow and/or lower volume"
(Roach, 2000, p. 70). In the monosyllable (one-syllable word) cat / keet/,
the vowel /&/ is the "core" or "peak" where no blockage occurs, but the
surrounding plosives /k/ and /t/ completely restrict the airflow.

According to Finch (1997, p.66 “phonology is concerned with the sound
structure of the language, in particular with the way in which sounds can
form word’s structure”. (Rezqallah,2020, p.96). Phonologically, the
syllable is a unit of spoken language consisting of at least a single
uninterrupted sound. Laver (1994, p. 114) defines the phonological
syllable as “a complex unit made up of nuclear and marginal elements”.
Nuclear elements are the vowels or syllabic segments; marginal elements
are the consonants or non-syllabic segments. Blevins (1995, p. 76) argues
that the English syllable is seen as a “phonological constituent”,
representing a speech unit which is larger than a segment, smaller than a
word and having “exactly” one peak of sonority.

The English syllable is linguistically dealt with as a phonological unit,
but also there are attempts to count for the concept of the linguistic
syllable phonetically, whether or not it can be defined physically. It is not
an easy task to state an “agreed [upon] phonetic definition” for a syllable,
though people may “identify individual syllables” in words or phrases
they say. There is no “objective phonetic procedure”, by which one can
identify how many syllables are there in a word or can judge the exact
place of the boundaries between syllables in a word or a phrase in all
languages (Ladefoged & Johnson, 2011, pp. 243-244).
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2.2 The Syllable Structure and its Types

Phonological perspectives on syllables emphasize how sounds mix in
different languages to form characteristic sequences. Here, two groups of
sounds are often distinguished: vowels, such as /i, a, e, u, o/ and
consonants, including /p/, /g/, /k/, /t/, etc. Every syllable must have a
vowel component, which is known as the nucleus. The optional starting
consonant or consonants are referred to as the onset, while the optional
ending consonant or consonants are referred to as the coda. The rhyme is
composed of the syllable’s nucleus and coda.

There are also some other terminologies for syllable types in accordance
with its structure including light, heavy, and superheavy syllables. A
light syllable is a syllable with a short vowel as the nucleus and there is
no coda (a CV syllable). A heavy syllableis asyllable with a
branching nucleus or a branching rime, although not all such syllables are
heavy in every language. A branching nucleus generally means the
syllable has along vowel or a diphthong; this type of syllable has the
structure ‘CVV’. A syllable with a branching rime is a closed syllable,
one with a coda (one or more consonants at the end of the syllable); this
type of syllable is abbreviated as ‘CVC’ (Carr, 2013).

Super- Heavy syllables are syllables like CVVC with both a branching
nucleus and a coda and CVCC syllables with a coda consisting of two or
more consonants (Carr, 2013).

In English speech, various syllable types are not equally frequent. Dauer
(1983) declares that almost CVC (34%) and CV (30%) are the most
common syllable structures, followed by VC (15 %), V (8%), and CVCC
(6%). Gut (2005) maintains that 43% of all English syllables are open
syllables. In addition, their distribution is constrained: stressed syllables
are always heavy, unstressed syllables are always light, and unstressed
syllables cannot occur alone. Yet, the current study is mainly concerned
with investigating the AT of super- heavy syllables in multi-syllabic
words.
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2.3 The Moraic Theory

The concept of the syllable is investigated phonetically and
phonologically, and theories in both domains have been produced.
Concerning the current study, the Moraic Theory is the most applicable
approach to studying the AT of the syllable. Accordingly, the next
paragraphs discuss the theory in details.

Hayes (1989, p. 254) states that the internal structure of the syllable is
analyzed under the principle of the moraic theory, suggested by Hyman
(1985) and McCarthy and Prince (1986). The key element in this theory
is the weight of the syllable. They represent the segment by the
conventional “notion of mora”.

A mora (plural: morae) is a fundamental temporal unit in the phonology
of various spoken languages, equal to or shorter than a syllable. The
word is derived from the Latin word meaning "linger, delay," which was
also used to render the Greek word ‘“ypdvog: chréonos” (time) in its
metrical sense. Moraic theory proposes a parallel of relationships
between weight and length; and between weight and syllable position
(Ham, 2001, p. 10). In other words, a mora is the amount of time
required to articulate one segment. Each mora is spoken in the same
length of time; longer sounds are represented by two or even three morae
since they need more time to articulate.

A short/light syllable, such as /ba/, has one mora (monomoraic), whereas
a long/heavy syllable, such as /baa/, contains two (bimoraic); extra-
long/super-heavy syllables with three morae (trimoraic) are rather
uncommon. These measurements are often known as syllable weight.

The weight is in the rime of a syllable, and is measured, as mentioned
above, by a unit called mora, represented by the symbol (i). Depending
on the number of morae available in a syllable, it is judged whether the
syllable is light, heavy or super-heavy. Not all syllable segments
contribute to its weight. Only the centre and the coda determine its
weight, while the onset has no effect on syllable weight (Browman &
Goldstein, 1988, p. 98).
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According to Hayes (1989, p. 254), long vowels and diphthongs have
two morae, whereas short weak vowels and coda consonants each have
one. The mora serves several functions in moraic theory. It alludes, on
the one hand, to the difference between light and heavy syllables. On the
other hand, it takes phonological position into account. Under the
conception of mora, the main generalizations are the following:

a. Light syllables consist of one mora

b. Heavy syllables consist of two morae

¢. Super-heavy syllables consist of three morae

According to the moraic theory, the monosyllabic word “the” /d9/,
‘though’ /0ov/ and “this”/01s/ are analysed as indicated in Figure (2); the
onset has no contribution to the weight of a syllable (Browman &
Goldstein, 1988, p. 98).

the [/ da / though / dau / This / d1s/
i} o o
W TR TR
d ] d an d I 5

Figure 2: The Moraic analysis of the English Syllables

3. Methodology

3.1 Sample and Population

To carry out the analysis, the population and sampling are a must. The
selected population comprises ‘postgraduate students. Thus, the study is
restricted to 36 postgraduates of English from the Colleges of Arts and of
Education, University of Baghdad. The following table shows the stimuli
words (Roach,2009) selected for the analysis and their standard AT:
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Table (1) The Words Selected for the Analysis

No. Word Phonemic Transcription Syllabification

l. stalactite /" steeloktart/ /'stee.lok. tait/

2. architect /" akttekt / /" a. ki tekt /

3. Portuguese /potfo'grz / /. potfo. 'grz /
4, anthropoid /" @&nbra pord/ /" @n. Ora. pord/

Table (2): The AT, transcription and syllabification of the standard
research items

# Word light heavy Super - heavy Timing in (ms)
stalactite stae lok tart 0.982
architect ki a: tekt
0.719
Portuguese tfo po: grz 0.929
anthropoid Oro &n poid/ 0.776

Tables (1) and (2) show the research items according to the type of
syllables that compose them (light, heavy, and super-heavy) syllables.
Their standard AT is measured in millisecond (ms), and their
syllabification is given. It is worthwhile to mention that these pieces of
information about the research items are taken from English ~ Phonetics
and Phonology: a practical course / Peter Roach. -4™ ed (2009) The
following figures display the spectrographs of the study items (tokens) :
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{ |
0.274783 [ 0.247595 0.460479 | 0160313 | 0172574 | 0. 386999 |
2 Visible part 0.982857 seconds 0.98285 o Visible part 0. 719887 seconds 071988
Total duration 0.982857 seconds Total duration 0. 719887 seconds

Figure (1) the token stalactite figure (2) the token Portuguese

,,,,,

o
0.191984 0.143587[
o Visible part 0.929977 seconds

A ) i "y W
 0.253936 [ 0357430

Visible part 0.776372 seconds 077637
Total duration 0.929977 seconds Total duration 0. 776372 seconds

0.929977

Figure (3) the token Portuguese Figure (4) the token anthropoid

3.2 The Model Adopted

To carry out the analysis, the researcher has selected one approach that
enables her to recognise the syllable structure (thus weight) of syllables
in the words selected (stimuli items). Many approaches have been
proposed to investigate the syllable weight. However, the researcher has
chosen the Moriac Theory by (Hyman, 1985; McCarthy & Prince, 1986).
This theory is more related, comprehensive, and workable since it
directly measures weight through structures of the syllables and that the
‘mora’ unit is a timing unit (the focal point of the study is timing). The
syllable of one mora is considered a light syllable, while a syllable of 2
morae is a heavy syllable, and the super heavy syllable is that with three
morae.

After analysing the types of syllables according to the Moriac theory, the
PRAAT software is used to analyse the timing used by the respondents to
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articulate each type of syllable when it forms a full word and when it is
one of the multiple syllables in a multi-syllabic stimuli item.

PRAAT is a free computer software that is suitable for phonetic voice
analysis

4. Data Analysis

4.1 The token (stalactite)

The standard AT of the word (stalactite) is (0.982ms). Table (3) shows
the sample’s AT of this word, and of its super- heavy syllable

The ATs of the token (stalactite) varied between the shortest one which
is (0.812ms) by S23,and the longest one which is (1.520ms)by S35,only
four subjects (henceforth S (s) )succeeded in the articulation of the token
(stalactite) and thirty-two subjects failed in the articulation .This large
number of failure cases of articulation is due to many reasons .Some
subjects failed because they produced new words that are totally different
from the original word ,and some other subjects articulated it with
hesitation because the word was not quite familiar to them.

Regarding the influential articulatory factor of vowel modification, the
subjects’ cases listed below were affected by this factor, and this
modification made the AT somewhat longer or shorter than the standard
one:

S9, S23 their AT is shorter than the standard one.

S35 their AT is longer than the standard one

Moreover, the AT of the syllables was also affected by the AT of the
word concerning the outcome of the influential articulatory factor of
vowel modification. Some subjects articulated the super-heavy syllable /
-tart/ as /- tert / or /-tit /, and this modification made the AT of the
syllable longer or shorter than the standard one, as shorter in the
following figures (spectrographs):
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0265811 0.339153
Visible part 1.375782 seconds 1.375782 Visible part 0.969433 seconds 0.96943:

Total duration 1375782 seconds Total duration 0.969433 seconds

0.654694 0. 0.443244 | 0.209722 0.146279 |

, W i
X & 0
o Visible part 1.520839 seconds 1.52083 Visible part 0.812381 seconds 0.812381
Total duration 1.520839 seconds | Total 0.812381

S35 S23

Table (3) The AT of the Super-heavy Syllable of the Research Item (stalactite)

# Subject Total AT AT (super-heavy) Failure case
syllable

1 S1 v
2 S2 v
3 S3 v
4 S4 v
5 S5 v
6 S6 N
7 S7 1.375 0.349

8 S8 v
9 S9 0.969 0.339

10 S10 v
11 S11 v
12 S12 v
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13 S13 v
14 S14 v
15 S15 v
16 S16 v
17 S17 v
18 S18 v
19 S19 v
20 S20 v
21 S21 v
22 S22 v
23 S$23 0.812 0.366

24 S24 v
25 S25 N
26 S26 v
27 S27 v
28 S28 v
29 S29 v
30 S30 N
31 S31 v
32 S32 v
33 S33 v
34 S34 4
35 S35 1.520 0.443

36 S36 v

4.2The token (architect)

The research item (architect) is a tri-syllabic word, it consists of three
syllables (light, heavy, and super-heavy), and the standard AT of the
word is (0,719ms).

Some subject articulated the token (architect)under the influence of the
influential articulatory factor of vowel modification. They articulated the
super-heavy syllable / -tekt / as /ta:kt/, and this modification made the AT
of the syllable longer than the standard one as in S12(0.373ms), S17
(0.409ms), as displayed in the following figure (spectrograph):
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0218731 0.186008 0.373447

Visible part 0.778186 seconds

Total duration 0.778186 seconds

S12

|
0.778186|

0.204634 0.409533
0

Visible part 0.858095 seconds

0858095

Total duration 0.858095 seconds

S17

The following table shows the AT of the super-heavy syllable /-tekt/ in
the item (architect):

Table (4) The AT of the Super- heavy Syllable of the Research Item (architect)

# Subject Total AT AT (super-heavy) Failure case
syllable

1 S1 v
2 S2 v
3 S3 0.683 0.254

4 S4 0.835 0.393

5 S5 0.754 0.365

6 S6 v
7 S7 0.653 0.230

8 S8 0.862 0.328

9 S9 0.626 0.245

10 S10 0.622 0.276

11 S11 0.622 0.276

12 S12 0.777 0.373

13 S13 V4
14 S14 v
15 S15 v
16 S16 0.728 0.279

17 S17 0.858 0.409 v
18 S18 v
19 S19 v
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20 S20 N4
21 S21 v
22 S22 0.686 0.387
23 S23 0.850 0.360
24 S24 0.682 0.290
25 S25 0.650 0.290
26 S26 0.654 0.285
27 S27 0.535 0.210
28 S28 0.840 0.390
29 S29 0.670 0.250
30 S30 0.780 0.330
31 S31 0.604 0.271
32 S32 0.793 0.311
33 S33 0.787 0.315
34 S34 0.683 0.288
35 S35 0.697 0.314
36 S36 v

4.3The token (Portuguese)

This research item is a tri syllabic word. The most significant influential
articulatory factor that impacted the articulation of the token (Portuguese)
1s vowel modification. Some subjects articulated the super-heavy syllable
/-gr.z/ as /-giz /, and this modification made the AT of the syllable shorter
than the standard one which is (0.594ms) as in the following cases:

S (10) AT’s is (0.260ms)

S (18)’S is (0.300ms)

S (27)’s is (0.257ms)

The following are the related spectrographs:

:GJSX\ g,ﬂ-\i:u;.a
FYFET Gacate Yo Jall (0 aml)
Ad o<1 daala ol AlS

Kufa Journal of Arts
September 2025. No. 65, P 346 - 370
Faculty of Arts, University of Kufa.

ISSN (Print): 1994-8999, ISSN (online): 2664-469X. DOI Prefix: 10.36317




specrrogram

0.234001

0.300043
o Visible part 0.857528 seconds 0.857528 o Visible part 0.750159 seconds 0.750159|
Total duration 0.857528 seconds Total duration 0.750159 seconds

S10 S18

¥

0.202810 0218881 0257130

o Visible part 0678821 seconds 0678821
Total duration 0.678821 seconds

S27
Some subjects articulated the super -heavy syllable /-grz / without
placing stress on it which is in the standard word placed on the super-
heavy syllable as shown in the following cases and spectrographs:
S (1)’s AT is (0.901ms)
S (29)’s AT is (0.582ms)

0.333748 0215171 0.352192

0.262963
Wisible rt 0910522 seconds 0.9105:

Visible part 0.901111 seconds 0.9011

Total duration 0.901111 seconds Total duration 0.910522 seconds

S1 S29

Thirteen subjects failed in the articulation of the token (Portuguese),
while twenty-three subjects succeeded in articulating it.

Table (5) The AT of the Super- heavy Syllable of the Research Item
(Portuguese)

Ad o<1l Alava
FYPET GaaY s Yo Jsbl (1o sl
8 590 Anala cla¥) A8
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# Subject Total AT AT (super-heavy) Failure case
syllable
1 S1 0.901 0.352
2 S2 v
3 S3 0.957 0.455
4 S4 0.913 0.510
5 S5 0.995 0.565
6 S6 v
7 S7 0.944 0.511
8 S8 0.967 0.493
9 S9 0.960 0.466
10 S10 0.620 0.260
11 S11 v
12 S12 v
13 S13 0.796 0.371
14 S14 v
15 S15 0.766 0.380
16 S16 0.780 0.360
17 S17 v
18 S18 0.750 0.300
19 S19 v
20 S20 v
21 S21 0.860 0.451
22 S22 0.777 0.358
23 S23 v
24 S24 v
25 S25 0.839 0.489
26 S26 v
27 S27 0.678 0.257
28 S28 v
29 S29 0.582 0.319
30 S30 v
31 S31 0.949 0.549
32 S32 0.691 0.410
33 S33 0.769 0.440
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34 S34 0.812 0.433
35 S35 0.793 0.508
36 S36 0.793 0.402

4.4The token (anthropoid)

The token (anthropoid) is a tri-syllabic word, Concerning the influential
articulatory factors, some subjects articulated the super-heavy syllable /-
poid// by producing /p/ as /b/ because some subjects faced a problem in
producing the sound /p/ and this deviation in pronunciation gave a longer
duration to the syllable, because the duration of the sound /b/ is longer
than the duration of the sound /p/ as in S (35) as shown in the
spectrographs below:

Tern ograrnr
t ;

i il

T [ i

" \ AN WROMRN b of
0276494 0.358930 0248884
o Visible part 0.884308 seconds 0.884308

Total duration 0.884308 seconds

S35

Some subjects articulated the super-heavy syllable / -poid/as /- p1: d /, this
influential articulatory factor of vowel modification made the AT of the
syllable longer than the standard one as shown in the following cases and
figures:

S (1)’s AT is (0.388ms)

S (5)’s AT is (0.430ms)

S (22)’s AT is (0.383ms)

S (26)’s AT is (0.374ms)

48 ¢t Q] Alaa
VX ET Gaca¥ e Yo Jolit (Mo aadl
43 g<l) Amalay cula¥) AS
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0.251322 0.388396

[0} Visible part 0.861950 seconds 0.861950|
Total duration 0.861950 seconds

S1

8!
Visible part 0.888141 seconds 0.888141

Total duration 0.888141 seconds

Visible part 0.983084 seconds  0.9830384]

Total duration 0.983084 seconds

S5

0.199530 226009

0.374687

Visible part 0.800227 seconds

Total duration 0.800227 seconds

S22

S26

|
o.soozzz]

Table (6) The AT of the Super- heavy Syllable of the Research Item

(anthropoid)
# Subject Total AT AT (super-heavy) Failure case
syllable

1 S1 0.861 0.388

2 S2 v

3 S3 0.758 0.288

4 S4 0.876 0.359

5 S5 0.890 0.411

6 S6 0.732 0.329

7 S7 0.817 0.313

8 S8 0.841 0.360

9 S9 0.910 0.385

10 S10 0.768 0.302

11 S11 0.696 0.299

12 S12 0.690 0.303

13 S13 0.827 0.278

14 S14 0.823 0.360

15 S15 v

16 S16
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17 S17 0.706 0.299
18 S18 0.698 0.251
19 S19 0.670 0.297
20 S20 v
21 S21 v
22 S22 0.888 0.383
23 S23 0.646 0.269
24 S24 v
25 S25 0.637 0.262
26 S26 0.800 0.374
27 S27 0.669 0.292
28 S28 0.691 0.290
29 S29 0.798 0.341
30 S30 v
31 S31 0.688 0.312
32 S32 0.678 0.300
33 S33 v
34 S34 v
35 S35 0.884 0.248
36 S36 0.845 0.350

5.1 Discussion of Results

The study examined the AT of the (super-heavy syllables) in four words
by 36 Iraqi EFL postgraduate students. The analysis of the words
according to PRAAT software revealed that:

Timing is one aspect of pronunciation that gives accurate or near to the
standard timing. Speakers of language do not add up the seconds of the
words being articulated.

Considering the following details:

5.2 The token (stalactite)

The standard AT of the token (stalactite) is (0.982ms), and the
standard AT of the super-heavy syllable is (0.460ms) while the average
AT of the super-heavy syllable that was produced by the subjects is
(0,483ms). The token (stalactite)was produced by the subjects S7, S9,

:GJSX\ g,ﬂ-\i:u;.a
FYFET Gacate Yo Jall (0 aml)
Ad o<1 daala ol AlS
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S23 shorter than the standard one, whereas S35 is longer than the
standard one. Consequently:

e The number of the subjects who succeeded in articulating it is =4
The number of failure cases is =32
The percentage of the factor of vowel modification is =100%
The longest AT of the word (entertain) is (1.520ms) made by S36
The shortest AT of the word (entertain) is (0.812ms) produced by
S 23
5.3The token (architect)
The standard AT of the token (architect)is (0.719ms), and the standard
AT of the super-heavy syllable is (0. 386ms), while the average of the
syllable that was produced by the subjects is (0.308ms). Twenty-five

subjects succeeded in the articulation of the token (architect), and eleven
subjects failed. One subject S (17) was affected by the influential
articulatory factor of vowel modification.
e The number of the subjects who succeeded in articulating it is
=25
e The number of failure cases is =11
e The percentage of the factor of vowel modification is =4%
e The longest AT of the word (amazing) is (0.862ms) made by S8
e The shortest AT of the word (amazing) is (0.535ms) made by S27
5.4 The token (Portuguese)
The standard AT of the token (Portuguese) is (0.929ms), and the standard
AT of the super-heavy syllable is (0.594ms), while the average AT of the
syllable that was produced by the subjects is (0.424ms). Some subjects
produced the token (Portuguese) was shorter than the AT of the English
native speaker (S1, S10, S18, S27, S29) because they were affected by
the influential articulatory factors of stress pattern and vowel
modification. Accordingly:
e The number of the subjects who succeeded in articulating it is
=23
The number of failure cases is =13
The percentage of the factor of vowel modification is =13%
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The percentage of the factor of stress pattern is =7%

The longest AT of the word (amazing) is (0.995ms) made by S5
The shortest AT of the word (amazing) is (0.691ms) articulated
by S32

5.5 The token (anthropoid)
The standard AT of the token (anthropoid) is (0.776ms), and the standard
AT of the super heavy syllable is (0.357ms), while the average AT of the
syllable is (0.318ms). Some subjects produced the token (anthropoid)
longer than that produced by the English native speaker because they
were affected by the influential articulatory factor of vowel modification
asin S1, S5, S22, S26.

e The number of the subjects who succeeded in articulating it is
=28
The number of failure cases is =8
The percentage of the factor of vowel modification is =14%
The percentage of the factor of production /p/ as /b/is =4%
The longest AT of the word (amazing) is (0.983ms) articulated by
S5

e The shortest AT of the word (amazing) is (0.637ms) made by S25
There are differences in AT between the English native speaker and non-
native speaker (students), which vary from one subject to another,
depending on certain influential factors. The token (stalactite) was
articulated by the native speakers in AT (0.982ms), while it was
articulated by the non-native speaker in AT which varied from (0.637ms)
t0(0.983ms), and this variation was due to the influence of the influential
articulatory factors.
The token (architect) is articulated by the native speakers in the

AT(0.719ms), while it was articulated by the non-native speakers in AT
which varied from (0.535ms) to (0.862ms). Moreover, the token
(Portuguese) is articulated by native speakers in AT (0.929ms), while
articulated by the non-native speaker in AT which varied from (0.691ms)
to (0.935ms). Furthermore, the token(anthropoid) articulated by the

:GJSX\ g,ﬂ-\i:u;.a
FYFET Gacate Yo Jall (0 aml)
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native speakers in AT (0.776ms), while it was articulated by the non-
native speakers in AT, which varied from (0.637ms) to (0.9983ms).

The percentage also varied from one token to another, and this variation
is shown in the following tables. The following tables (8) and (9) include
all the statistical data concerning the AT of the research items as
produced by the Iraqi EFL postgraduate students:

Table 8 The Acceptable and Failure cases

The Word Acceptable Percentage Failure Percentage
cases cases
1. stalactite 4 11% 32 89%
2. architect 25 69% 11 31%
3. Portuguese 23 64% 13 36%
4. anthropoid 28 78% 8 22%
Table 9 The Influential Factors of the AT of the research items
# word Vowel /p/ as /b/ Stress pattern
modification
1. stalactite 100%
2. architect 4%
3. Portuguese 13% 17%
4. anthropoid 14% 4%
Conclusions

The following points are drawn up from the previous findings and their
discussions:

1- There are differences in the AT of the selected words between the
native speaker and the Iraqi EFL students. Accordingly, the first research
question, ""What are the differences in the AT of the four selected words
between the standard native articulation and the articulation of the
Iraqi EFL postgraduate students? has been answered.

2- There are three factors causing variance in the AT (vowel
modification, stress pattern, and producing /p/ as /b/). Accordingly, the
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second research question is, "What are the factors causing such
articulatory timing variance? has been answered.

3-Iraqi EFL postgraduate students, as non-native speakers of English,
produce (super-heavy syllables) with variant AT compared the standard
AT produced by the English native speaker.

4-The pronunciation of Iraqi EFL postgraduate students is affected
mainly by vowel modification, and this factor was registered with high
percentages in the items ('stalactite, architect, Portuguese, and
anthropoid). They often modify the vowel sounds more than they do with
the consonant sounds.

5-The familiarity degree relating to the token that has a super- heavy
syllable is also an influential factor. That is to say, the AT variance is less
when the token is familiar, while the AT is more variant when the token
is unfamiliar to the students.
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