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Abstract

The Acquisition of English initial /S / clusters by Brazilian EFL learners

Jeanne Teixeira Rebello

Universidade Federal de Santa Catarina
1997

Supervisor Professor: Barbara Oughton Baptista

The production of English initial /s/ clusters in various phonological contexts

by Brazilian EFL learners was analysed based upon universals of syllable structure
regarding cluster length, strength relations within the syllable and syllable contact, with
the Markedness Differential Hypothesis (MDH) and the Structural Conformity
Hypothesis (SCH) as predictors of learners difficulties. Longer initial /s/-clusters were
expected to cause a greater rate of epenthesis than shorter ones. In addition, initial
clusters which violate Hooper’s (1976) Syllable Structure Condition (SSC) were
expected to be more difficult than those which do not violate it. Finally, based on
Murray and Venneman’s (1983) Syllable Contact Law (SCL), the greater the degree
to which the strength of the final segment of the context word surpassed the strength
of the initial /s/ of the target word, the more difficult the structure was expected to be.
In order to investigate these aspects of the. syllable, six Brazilian learners of English
from the extra curricular course at UFSC read aloud sentences containing initial /s/

clusters in controlled environments. The results yielded by this study demonstrated
that the universal CV syllable structure, the SSC, and the SCL were not sufficient by
themselves to predict the degree of difficulty learners found in producing English
initial /s/ clusters. Rather, L1 transfer of voicing assimilation and the resulting

markedness relationships of /s/-nasal and /s/-liquid onsets in relation to /s/-stop onsets,
in addition to markedness relationships regarding voicing in the environment, were
considered to be the most crucial variables affecting the rate of epenthesis. The results
of the present study complement those of previous research in the area, since
additional aspects of the syllable were taken into consideration, and since this study
dealt with Portuguese as the native language, as opposed to Spanish or Asian
languages.

Number of pages : 207

Number of words : 37.756



Resumo

A Aquisi;ﬁ’o Dos Encontros Consonantais Iniciais Da Lingua Inglesa iniciados
pelo segmento /s/ Por Estudantes Brasileiros Da Lingua Inglesa

Jeanne Teixeira Rebello

Universidade Federal de Santa Catarina
1997

Orientadora: Barbara Oughton Baptista

Baseando-se nos principios universais da estrutura silabica no que se refere ao
tamanho dos encontros consonantais, relagdes de forga consonantal dentro da silaba, e
contato silabico, foi analisada a produgio dos encontros consonantais iniciais da lingua
inglesa iniciados pelo segmento /s/ em varios contextos fonologicos por estudantes

brasileiros. As hipoOteses usadas para predizer as dificuldades dos alunos foram : a
Hipotese da Diferencial de Marcag@o e a Hipotese da Conformidade Estrutural. Os
encontros consonantais iniciais mais longos causariam um maior indice de epéntese do
que oOs Os encontros consonantais iniciais mais curtos. Além disso, os encontros
consonantais iniciais que transgridlem a Condigdo da Estrutura Silabica (SSC)
(Hooper, 1976) seriam mais dificeis de serem adquiridos do que aqueles que nao o
transgridem. Finalmente, baseando-se na Lei do Contato Silabico (SCL) (Murray e
Venneman, 1983), quanto mais o grau de forga do dltimo segmento da palavra
contexto ultrapassasse o grau de forga do segmento inicial /s/ da palabra alvo, mais
dificil seria a estrutura. Para que fosse possivel averiguar estes aspectos da silaba, seis
alunos brasileiros do curso extra curricular de inglés da UFSC leram em voz aita frases
que continham encontros consonantais iniciais iniciados pelo segmento /s/ em

contextos controlados. Os resultados obtidos por este estudo revelaram que o grau de
desvio da estrutura silabica universal CV, a Condigao da Estrutura Silabica (SSC), e a
Lei do Contato Silabico (SCL), nao foram suficientes para predizer o grau de
dificuldade que os alunos encontraram na produgao dos encontros consonantzis da
lingua inglesa iniciados pelo segmento /s/. Pelo contrario, a tranferéncia da

« ~ . ) ’ - ~ ~
assimilagao de sonorizagao da lingua materna e as relagoes de marcagao resultantes
dos onsets do tipo /s/-nasal e /s/-liquido, em relagdo aos onsets do tipo /s/-oclusivo e
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também as relagSes de marcagio em relagdo a sonorizagao no contexto, foram
consideradas as variaveis mais cruciais a afetar o indice de epéntese. Os resultados do
presente estudo complementam os resultados de estudos realizados anteriormente na
area, uma vez que aspectos adicionais da silaba foram levados em consideragao, e
uma vez que em este estudo a lingua materna pesquisada foi o portugugs, e niao o
espanhol ou linguas asiaticas.

Namero de paginas : 207

Numero de palavras : 37.756
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Chapter 1- Introduction

The acquisition of a second language sound system has always been a
challenging task to learners. This_ fact can be easily observed in foreign language
classrooms, where the majority of post-pubescent learners demonstrate difficulty in
losing their foreign accent. Grammar and lexicon, on the contrary, are areas in which
many of these learners succeed in acquiring a native-like competence. The frequent
lack of complete phonological attainment in second language acquisition made

researchers aware of the importance of L1 transfer in this particular area of language.

Braziliaﬁ EFL learners share many difficulties regarding English pronunciation.
The most obviouslreason. for these shared difficulties is that the Portuguese and
English phonological inventories differ not only in terms of manner and place of
articulation of sounds but also in. relation to distribution. Two less obvious, but
equally important factors which influence their oral performance are the differences in
syllable structure and phonotactic constraints of English and Portuguese. That is to
say, sequences of segments- both within and across syllables- which are permissible in

English may not be permissible in Portuguese, and vice-versa.

This study focuses on one particular aspect of English pronunciation frequently

found to be difficult to Brazilians: the production of English initial /s/- clusters. These

structures are known to cause epenthesis due to the fact that they involve a longer and

different distribution of segments than that permissible in Portuguese. The phoneme



/sl in /s/-nasal and /s/-liquid clusters is also known to be frequently voiced by these

learners due to native language interference. Thus, it is important to verify the
frequency to which these clusters are modified, which ones are more frequently
modified and in what context. It is worth pointiﬁg out that native sp.eakers of English
depend heavily on rhythm for comprehension and that epenthesis interferes a lot with
it.

Natural generative phonology has been chosen as the phonological model of
this research due to the fact that it offers the most relevant work in terms of syllable
structure. This model takes »into éonsideration strength relations within and across the
syllable, aspects_frequently neglected in previous research in the field of interlanguage
phonology. Alsb, the Markedness Differential Hypothesis (MDH) (Eckman, 1987a)
and the Structural Conformity Hypothesis (SCH) (Eckman, 1991) have been chosen as
the predictors of learners’ difficulties. These hypotheses were chosen because they

base their predictions on the comparison of the L1 and L2.

This study was carried out with two main purposes: (1) to evaluate the
difficulties Brazilian EFL learners would encounter in relation to the production of the

various initial / s / clusters, (2) to verify the possibility of making predictions, based
on Natural Generative Phonology, regarding the degree of difficulty students would

have in producing /s/-clusters in different phonological contexts.

The thesis is organised as follows: Chapter 2 reviews the relevant literature in

the area. Syllable structure in general is discussed mainly from the perspective of



natural generative phonology, the theory on which this research is based. Then
Portuguese and English syllable structufes are described and compared. The
hypotheses used to predict learners difficulty, the Markedness Differential Hypothesis
(MDH) and the Structufal Conformity Hypothesis (SCH), are also compared and
commented on. Several studies on second language phonological acquisition are also
presented in this chapter. |

Chapter 3 presents the three hypotheses elvaborated for this study and it also
describes the method used. The first hypothesis compares /sC/ clusters with /sCC/
clusters in respect to length, the second hypothesis deals with strength relations within
the syllablé, and the third, with strength relations across the syllable. In regard to the
1;1ethod, details are given concerning the subjects who took part in the experiment, the
material and the procedure used for the data collection as well as details éoncerning
the transcriptions.

Chapter 4 presents and discusses the results. The main divisions of this
chapter are related to the three hypotheses proposed: a) comparison of /sC/ clusters
and /sCC/ clusters in terms of length, b) the consonantal hierarchy within the syllable,
and c) the consonanatal strength hierarchy across the syllable. At the end of this
chapter a summary of the overall results is presented.

Chapter 5 presents the conclusions of the study. The limitations of this
research, theoretical and pedagogical implications are presented along with

suggestions for future research.



Chapter 2- Review of Literature

2.1- Phonological Considerations on the Syllable

The concept of syllable as a phonological unit has been a rather controversial
subject amongst professionals in the area of phonology. There have been many
attempts nbt only at defining it, but also at including it as a unit within phonological
theory. Hooper (1972) claims that the insertion of syllable boundaries between
sequences of segments leads to a formal and universal definition of the syllable, and
that phonological processes are directly affected by such boundaries, since in many
languages they are dependent upon syllable structure. Redeﬁbarger (1979:40), on the
other hand, criticises Hooper’s (ibid:536) universal rule of silabication by stating that
each language should develop its own rules. Evidence in support of his claims is
found in the necessity of language-specific rules of syllable parsing for the Portuguese
language. Saussure (1915 [1959], in Hooper 1976) defines the syllable in terms of the
degree of opening of the séunds. He statés that the margins of thé syllables are
formed by the least open of the sounds whereas the nucleus, by the most open ones.
This classification in terms of the opening of the sounds is similar to that of the degree

of sonority.

According to Ladefoged (1982:224), there has not been an agreement on a

phonetic definition of the syllable. There are two theories which attempt to define it.



On the one hand, there are those who claim that the syllable should be defined in terms
of the properties of sounds, such as sonority or prominence. On the other hand, there
. are those who propose a definition of the syllable in terms of what speakers do, such
as their production of chest pulses or their organisation of the components of
utterances. As Ladefoged (ibid) claims, none of the available phonetic theories which

attempt to define the syllable seem to be adequate.

The syllable has been vthoroughly analysed within Natural Generative
Phonology, which places special emphasis on phonotactic constraints and strength
relations. The adoption of this theoretical mbdel is linked to the fact that both aspects,
phonotactic constraints and strength relations, are paramount to the work I propose
here. In addition to that, there is the need to fill in an existing gap in the SLA research
on the syllable, since most studies in the area involve the composition of the syllable
ohly in terms of CV (Broselow,1987a, 1987b ;Tarone, 1987a ; Anderson, 1987a), not

in terms of natural classes or strength values as prdposed in this study;
2.1.1- Syllable Structure

Hooper (1976) propdses a theory of universal and language-specific syllable
structure. Within her theory there is also an explanation for the constraints related to
the syllable structure itself. She analyses the syllable structure of Spanish and

concludes that the occurrence of segments within a syllable seems to be dependent on



their natural classes, i.e., “whether it is an obstruent, nasal, liquid, glide or vowel.”
(ibid: 196).
Below is the hierarchy of suitability of segments in initial and final positions

within the Sphnish syllable as proposed by Hooper (1976:196).

Optimal syllable-initial | obstruents A~
" nasals

liquids

glides

N2 vowels Optimal syllable-final

Hooper (ibid:206) has also proposed a universal consonantal strength hierarchy

N
I

as follows:
voiced voiceless continuants voiceless
glides liquids nasals continuants voiced stops stops
1 2 3 4 B G

Based upon the strength scale above, it can be noticed that glides are the most
sonorant, therefore, the weakest segments on the scale while voiceless stops are
considered the strongest, i.e., the least sonorant segments. The position of affricates
on the scale is not determined, but Hooper (ibid :206) believes that voiceless affricates
are probébly the strongest consonants on the scale, due to their complexity. Their

voiced counterparts are said to be weaker. She also states that the degree of strength



of affricates is very much language specific, i.e., it depends on how they relate to the
other segments in the language and also to their specific phonetic properties. In spite
of strength scales being to a certain extent language specific, there is a universal

tendency for the general location of segments along them.

The degree of strength a segment is said to have determines the positions it can
occupy within the syllable. Syllable-initial position is said to be universally stronger
than syllable-final position. This is supported by the fact that fortition processes, such

as aspiration of voiceless stops in English and the changing of the glides /y/ and /w/

into obstruents (fricatives) in Spanish, “always occur in 'syllable-initial position and
never in syllable-final or second position” (Hooper, 1976 :199). O‘n the other hand,
lenition processes, such as assimilation.and deletion, tend to océur in syllable-final
position. According to Hooper (1976) the nucleus of a syllable is always occupied by
the most vowel-like segments, while the segments at the margins especially in syllable-

initial position, are the least vowel-like.

One can say, then, that the syllable structure of languages varies not only in
relation to the optimal CV universal syllable, but also regarding phonotactic
constraints on the syllable, associated with differences in strength relations amongst

segments, helping to make each language a unique system of communication.

Returning to the issue of CV as the optimal universal syllable structure, this
implies that all languages of the world allow this type of syllable. In fact, for some
languages this is the only type permitted. The CV syllable is also said to be the first

syllable type learned by young children. The fact that the CV syllable type is universal



predicts a preference for consonants in initial position over consonants in any other

position and a preference for consonants over vowels in initial position.

.Hooper (1976:229) proposes a universal condition on preferred syllable

structure as stated below:

P(C): $CaC.C,CVC.CC:S

where m > n > p> q

r>s>t [sic]’
m>t
m# g

According to _Hooper, this universal _condition on syllable structure establishes
that the C elements are to be found at the margins of the syllables, and that an
obligatory element V comprises the nucleus. As we can see, the universal preferred
syllable structure allows up to three segments in syllable-initial position and up to four
segments in syllable-final position. The English words spree and splash are ekamples
of three-member initial.consor.lant clusters while the words fexts, bursts and glimpsed
are examples of four-member final consonant clusters (Bowen, 1978 :150). In relation
to the degree of strength of the consonantal segments involved, their values should
~ decrease not only from syllable-initial position toward the nucleus, but also from
syllable-final poéition toward the same point. In English, the words smile, snail, and
sleeve decrease in terms of strength value of their consonantal segments from syllable-
initial position toward the nucleus, and the words fans and north decrease from

syllable-final position toward the nucleus. Exceptions to Hooper’s conditions are

' The arrows should be pointing toward the opposite direction.
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found in the English language'. Fof instance, all words which have initial and final-
clusters with the fricative /s/ plus a stop (speak, sky, store, cramps, bags and bats)
violate this condition. Thus, m is greater than n, which is greater than p, which is
greater than q. The same occurs.in syllable-final position where t is greater than s,
which is greater than r. What is implied by the preferred syllable structure universal

(23

condition m > t isthat “..the strongest C permitted in syllable-initial position must
be stronger than the strongest C permitted in syllable-final position.” (ibid:230). The

condition m # @ establishes that CV type must be allowed in all languages.

Based upon the theory of universal syllable structure associated to the universal
strength hierarchy as presented above, some claims can be made concerning syllable
initial clusters. The implicational universals to be discussed here were first discovered
by Greenberg (1965) and later reformulated by Cairns (1969, paraphrased in Hooper

1976:230-1):

a) “_.if a language allows syllable-initial clusters of $CNV (where N= nasal
consonant), it must also have syllable-initial clusters of $SCLV (where L= liquid).”

b) «..if a language allows syllable-initial [two-] obstruent clusters , it must also
allow obstruent-nasal clusters.”

c) “..if a language allows the syllable-initial cluster $¢NV (where c= voiced
consonant), then it must also allow clusters of $CNV (where C= voiceless

consonant.)”

- d) “_.if a language allows an initial sequence of $NLV, then it must also allow

$CLV.”
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e) «_.the non-existence [sic]® of clusters of two liquids in syllabie-initial position
is ruled‘ out by the requirement that m > n and the condition that there be some
minimum difference in strength between the first and the second C in the cluster.”.

The syllable structure condition is also meant to explain possible syllable-final
clusters._ However, the details regarding these sequences of segments will not be
- covered here since final-clusters are not within the main scope of this research.

The consonantal strength hierarchy proposed by Hooper (1976:208) is similar
to that proposed by Hankamer & Aissen (1974) with the difference that the latter use
the opposite term sonority rather than strength. Thus, the sonority hierarchy works in
the opposite direction, i.e., stops are locéted at the very beginning of the scale instead
of at the end. Hankamer & Aissen (ibid:131) point out that their theory differs from
that proposed by Chomsky-and Hallé (1968) in the sense that phonoldgica] rules no
longer distinguish segments based upon their binary-value distinctive features; Instead,
phonological processes depend upon 'hierarchical relations amongst phonological
classes. In order to show that phonological rules can be stated in terms of hierarchical
relations amongst classes, Hankamér_ & Aissen pre‘sent an assimilation rule in Pali

which can be formulated in such a way.

The range of values of the feature sonority is from 1 to 9 on Hankamer &
Aissen’s scale (ibid :137), stops being located at the low end with a value of 1 and
‘vowels at the high end with a value of 9. According to Hankamer & Aissen (ibid: 138)

the scale is universal, but the placement of segments along its extension is language

* This should rcad cxistence. since the ruling out of non-cxistence means obligatory existence, which
is obviously not what Hoopcr wants 1o say.
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specific. ‘Classes such as stops, fricatives and nasals are said to vary very little from
language to language, and an inversion of order amongst these thrée ciasses is never
expected to occur. On the other hand, glides and liquids vary considerably from one
language to another. This means that the regioh along the scale between nasals and
vowels is determined by each language, by the articulatory nature of Segments of thé

language being described.
2.1.2- Syllable Contact

It was seen above that strength relations within the syllable are paramount in
differentiating the syllable structure of languages, and it will be demonstrated in this
section that syllable contact is another important factor to be taken »int.o consideration
when investigating syllable structure. | According to Hooper (1976), the relative
strength of segments which occur in a given sequence is the basis for assignihg syllable
boundaries. In her discussion of Spanish syllable structure, Hooper (ibid:220) adds to
her Syllable Structure Condition (SSC) for Spanish the further condition that “requires

that a syllable -initial C be stronger than the immediately preceding syllable-final C:

12) If XVC,$C,.V, and there is no pause between C, and C,,, then ,, >..”.

What Hooper means by the previous condition is that when a consonant in
syllable-final position (C,) is followed by a consonant in syllable-initial position (C,)

and no pause is produced between them, the consonant occupying syllable-initial
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position must be stronger than the one occupying syllable-final position. An example

which obeys Hooper’s condition would be the sentence “ten soaps™ /t enssups/

pronounced without a pause between the words. One which disobeys her condition

would be the sentence “Guess what ?” /geswot/ also pronounced without a pause

between the words. This condition that Hooper added to her SSC for Spanish was
generalised to historical change in all languages by Murray & Venneman (1983:520),
who proposed the Syllable Contact Law (SCL), based on a reformulation of this
principle. They claim that “the tendency for a syllabic structure A$B to change, where
A and B are marginal segments and @ and b are the Consonantal Strength values of A
and B respectively, increases with the value of @ minus 5.” That is to say, the more
the consonantal strength of A exceeds that of B, the greater the syllable structure
violation will be, and the more likely some remedial measures will be employed in
order to improve syllable contact. Some of the measures used on these occasions are:
epenthesis, metathesis, assimilation, gemination, ressyllabication with vowel

lengthening, and strengthening of glides.

In Natural Generative Phonology, the Syllable Structure Condition (SSC) is
what accounts for epenthesis when violations of the syllable structure occur (Hooper,
1976:235). Therefore, there is no need for the application' of a rule of epenthesis such
as those proposed in Traditional Generative Phonology. In the case of the treatment

of loan words in a given language, such as initial /s/ + C cluster words borrowed by

Spanish, whether the vowel will be placed before or after the first consonant of the

cluster is not predicted by the Syllable Structure Condition. Rather, the position of
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the epenthetic vowel will usually be the one causing minimal change in the original

form- before the /s/ in the following examples: sport- /es'port/, spray-
/les’'pre1/, status- /es’tatus/ and standard- /es’tandar/. Once the syllable

structure of the loan word has been adapted to that of the native language, the new

item is then added to the lexicon of the native language.

As stated by ‘Hooper (ibid 236), the vowel to be inserted can be predicted on
the grounds of its features, i.e., “The epenthetic vowel must always be the minimal
vowel or a vowel whose features are copied from a nearby segment”. In both English
and 'Porttiguese a minimal vowel is used in epenthesis, as opposed to tone languages |
and vowel harmony languages Which employ a vowel whose features are similar to
those of a neighbouring segment. Hooper (ibid:238) proposes a universal rule to
explain the quality of the minimal or weak vowel inserted. In order for this rule to
operate a strength scale of vowels, which may vary from language to language, is
needed. The rule is as follows: an unspecified vowel becomes a minimal or weak

vowel.

N V2N > \%

0 features 1 strength

By relating the Syllable Structure Condition to the strength scale of vowels and

to the rule described above, Hooper (ibid) believes that the epenthetic vowel can be
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generated in new loan words, without the need of specific rules. The addition of an

epenthetic vowel to a loan word, which in this case begins with the cluster /s /+ C, is

motivated by the syllable structure of the language and by its phonotactic constraints,
which in turn means that there are principles within the language which govern such

insertions.

When violations of Hooper’s condition occur, second language learners often
employ epenthesis in order to make the syllable structure of the target language (TL)
conform to the universal CV syllable structure, esp"ecially if the native language (NL)
conforms to this structure. According to Weinberger (1994:287), epenthesis is a
common strategy employed by adult L2 learners in order to simplify the syllable
structure of the target language. This strategy differs from that used by young L1
Iéarners who adopt consonant deletion instead. When epenthesis is used, the
underlying form tends to be preserved, making it possible for the listener tb recover
the underlying form. Thus, Weinberger claims that the use of epenthesis by adult L2
learners shows that a subset of universal grammar which includes the: recoverability
principle, is still available in second language acquisition. Epenthesis is said to be
employed by these learners because their level of phonetié accuracy is low at a stage
when they can still access the recoverability principle. In the case of young L1
learners, the epenthesis stage is passed over since by the time the reqoverabi]ity
principle becomes available to them, they already possess the phonotactic ability to

handle complex syllable structures (1994 :294).
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| Returning to the issue of Hooper’s Syllable Structure Condition principle, it is
crucial to mention that violgtions of it do occur in the underlying phonological
structure of Brazilian Portuguese. Whenever they appear, however, some strategies
are employed in order to improve syllable contact. For instance, an epenthetic vowel

/i/ is inserted in words in which A is greater than or equal to B - obfuso. In this

example, the strength of b is very similar to that of 7 - value 7 on the strength scale
proposed for Portuguese by Bapﬁsta (1987:9). According to Istre (1983:193), the

mid vowel [e] is also used as an epenthetic vowel in some dialects of Brazilian

Portuguese in order to break consonant clusters which initiate with an obstruent. To
illustrate this phenomenon, Istre (ibid:193) mentions the word advogado and the two

possible pronunciations which are [adivo'gadu] and [adevo'gadu],and

proposes the following general rule of epenthesis, using Transformation Generative

(TG) notation :

[@]» v | sic]?

-recuado | / C +consonanta

-baixo -continuo ---> vocalico
_ - L A

? The slanted linc meaning “in the cavironment of was omitted in the book.
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An épenthetic vowel is also used at word boundaries in order to cause syllable-

final obstruents to become syllable-initial, such as in the loan word bike [ baiki].

In some instances, even when A is weaker than B, some lenition processes will
occur in Brazilian Portuguese in order to make A still weaker in relation to B. This is

the case of the final /r/, which is realised as a flap as opposed to a trill in dialects
where initial /r/ is realised as a trill, and frequently elided in dialects in which it would
otherwise be realised as the fricative [X], as discussed by Baptista (ibid:11). The fact

that sonorants become more vowel-like in syllable-final position also makes it easier
for Brazilian Portuguese to conform to the Syllable Contact Law. Two illustrations of

this phenomenon are the production of final /1/ as the glide /w/, and the weakening or

deletion of final nasals as the previous vowel takes on the [+ nasal] feature.

Not only are the sequences of segments allowed in Portuguese different from
those allowed in English, but also the strength values of the éegments are not the
same. Both factors associated with the syllable structure permitted in each of the
languages under discussion makes the acquisition of the target language syllable
structure a challenging task for Brazi]iaﬁ learners. The syllable structure of both

languages is the topic to be discussed next.
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2.2- The English Syllable

The syllable structure of the English language can be described in the following

simplified formula as proposed by Prator and Robinett (1985:174):

(C)(C)(C)HV(CH(CH(C)H(C)

On a phonological level the syllable in English must always contain a vowel
which forms its nucleus. This is an.obligatory element in the syllable, as it is in the
syllable structure of any of the languages of the world. The other elements are
optional. That is to say, the onset of the syllable can consist of zero to three non-
syllabic elements while the coda can be formed by zero to four non-syllabic elements.
This, as we shall see later when the notion of markedness proposed by Eckman (1987)
is presented, will determine that final clusters in English are more marked than initial
ones, because the universal preferred syllable structure ailows up to four non-syllabic

elements in initial position but only three non-syllabic elements in final position *.

The way in which non-syllabic elements cluster within a syllable is determined
by phonotactic constraints, i.e., there are limitations regarding what sequences of
consonants may or may not occur within the onset and the coda in a particular

language.

Wolfram and Johnson (1992), in their TG description of the phonology of

English, establish some conditions regarding the syllable structure of the English

* When the above authors refer to initial and final clusters , they mean to say word-initial and word -
final. although this is also the limit for the syllable.
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language, as well as the phonotactic constraints related to it . They make use of
feature specifications in order to state the sequences permitted in the language. The

- first condition proposed by them regards the syllable structure of initial clusters.
Condition 1- (ibid:80).

D+ ##([-sylD) ([-sylD) (sylD) [Fsyl]

Condition 1 as stated above means that combinations of the following kinds
will be accepted initially: # # CCCV, # # CCV, ## CV, or # # V. Although Wolfram
and Johnson are referring here to word-initial clusters, as indicated by the double
boundary symbol # #, the same condition applies to syllable-initial clusters in general,
as we saw in Prator and Robinett above. Since Wolfram and Johnson do not pretend
to give an exhaustive analysis of the phonological structure of English, they do not
include conditions on final clusters. Based on Prator and Robinett and using Wolfram
and Johnson’s notation, however, a condition for final clusters could also be stated in

the following manner:

Final. clusters- [+syl] ([-syl]) ([-syl]) ([-syl]) ([-syl]) # # +

Wolfram and Johnson’s condition 2 pertains only to initial three consonant
clusters. 1t is expressed as an if-then condition, which means that a preliminary
condition must be met in order for a second one to apply. The second one indicates

which consonants are allowed in each position of a three-consonant cluster.
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Condition 2- (ibid:81)

If: # # [-syl] [-syl] [-syl]

Lo

Then: [+ant | [-vd | [+son
+cor -dr +nas

+str

-vd

() (k) (nlyw)

Condition three is related to consonant clusters of three segments which end in

the liquid /1/.

Condition 3- (ibid:81)
If: ##[-syl] [-syl] |+cons
+lat

Then: © l+ant

-cor

(p) 0
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This condition states that the second segment must be /p/ when the final one is
/I/. In relation to the liquid /r/, which is not included in this condition, it could be

preceded by any of the voiceless stops in the second position.

Condition four deals with glides as the third segment in three-consonant

clusters.

Condition 4- (ibid:81)

If: # # [-syl] [-syl] -syl

-cons
Thén: [-cor]
k) (wy)

Condition four states that whenever there is a glide in the third position, the
second segment must be a /p/ or /k/. The glide /y/ can be preceded by either /p/ or /k/,
but the glide /w/ cannot. It is a restrictive case. Condition five expresses this

restriction.
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Condition 5- (ibid:82)

If ##[-syl] [-syl] [-syl

-cons
— +bk—
\%
Then: [+bk]
(k) (w)

Acceptable English sequences should be allowed by the conditions mentioned
above. These conditions eliminate all non-permissible initial three-consonant clusters

in the English language and reflect the knowledge of native speakers of English.

In their discussion of two-consonant initial clusters, Wolfram -and Johnson
(ibid:83) did not formalise the conditions to be applied. The sequences of segments to
be permitted in each of the positions will therefore, be discussed here in a different

fashion.
When the second segment in a two-consonant cluster is anything apart from /r/
~and /1/, then the first one must be /s/. Here are some examples of these clusters: /sSp/,

/st/, Isk/, /sm/ and /sSn/.

The segment /r/ can be preceded by /p, b, t,d,k, g, §, 0, f/ whereas /1/

can be preceded by /p, b, k, g, f,s /.
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The discussion of final consonants in English will be based on Kreidler
(1989:122-23) and it will not be in the form of conditions established in order to

describe the constraints of these clusters.

The English language allows open and closgd syllables. An oﬁen syllable does
not contain a coda ; it ends with a vowel. A closed syllable, on the other hand, has at
least one consonantal phoneme as part of the coda. Directing our discussion toward
closed syllables, it can be stated that the English language allows up to four
consonantal phonemes in syllable final position.v All possible patterns for syllable-ﬁnél

position will be described below:

e Syllables ending in a single consonant

a) any consonantal segment but /h/.

e Syllables ending in two consonants

a) rC clusters- where C canbe /p,b,d,y,k, g, f,v,s,m,n, 1,8, §,dz/
b) IC clusters- where C canbe /p, b, t, d_, t{,d3,k,f,v,s,m,n,0,§/
c¢)  NC clusters (nasal+consonant)- / mp, nt, nd, nf, nd3; nk,mf, no, ns/;
d) FS clusters (fricative+stop)- /sp, st , sk/;

e) SF clusters (stop+ricative)- /ps, ts, ks, dz/;

f) SS clusters (stop+stop)- /pt, ct/.
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A scale of sonority has been established by Kreidler (1989:124) based upon the

sequences described above. -

vowel r 1 nasal obstruent #

Kreidler claims that either of the liquids could come before a_nasal and that
liquids and nasals occur before obstruents in syllable-final position. He goes on to
state that the four consonants represented in the sonority scale above cannot‘ occur
together due to constraints on cluéters of more than three consonants. Clusters of
four consonants will be discussed later based on Bowen (1978). Below is the

structure of final clusters of three consonants in English as proposed by Kreidler

(1989:125).

e Syllables ending in 3 consonants

a) Three obstruents (stop+fricative¥§top)- /kst,dst/;

b) Nasal + two obstruents- NSS: /mpt, nkt/, NSF:'/mps,nks/, NFS:
/nst,pst/

c) Liquid+stop+fricative (LSF)- /rps, rts/,

d) Two liquids+stop (LLS)- /rld/.

According to Bowen (1978:150), instances of four-consonant clusters also
occur in the English language. They always consist of at least one suffix and may

occasionally contain two, which is possibly the reason they are not considered by
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Kriedler. He also states that the three-member cluster can either be an inherent cluster
or it can be the result of an intrusive stop.. Below are the possible sequences of

segments of four-member final clusters and the examples of words as proposed by

Bowen (ibid):

Cluste-r ’ Examples
la. ks-th-s sixths

b. kst-s texts
C. rst-s bursts, thirsts, firsts

2a. rm[p]-th warmth
b. mb[p]-th tempts, prompts
c. m[p]f-s nymphs, lymphs
d. mfp]f-t triumphed
e. m[p]s-t glimpsed
f. n[t]-th-s thousandths, ninths, tenths,months
g. n[t]s-t danced, pranced, fenced, chanced
h. ng[k]-th-s lengths, strengths
1. ng[k]-st amongst
j. 1[t] s-t waltzed, pulsed

k. I[t]-th-s

wealths, twelfths
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2.3- The Portuguese Syliable

The description of the Portuguese syllable structure will be given within the
natural generative phonological framework, whiéh takes into consideration the
strength of the elements which comprise a syllable. Baptista (1987:7) described the
Portuguese syllable based on previous work done by Hooper (1976) on the universal
preferred syllable structure and on Spanish syllable structure. Below is her

representation of the syllable structure for the Portuguese language.

$CmCnVCpCq$

ml = /p,t,k,b,d, g, f, v/ = initial, may be followed by Cn
m2=/s,§,z,3,mn,n,1,Lr, /= initial, may not be followed by Cn
n=/r,1,w = may follow Cm1 /w/ follows only /k/ and /g/)

p = /y, w/ = may follow V; may be followed by Cql (aS in Spanish, /r/ occasionally
occurs in this position)

ql =/s/ = may follow V and/or Cp

q2=/s,m,n,1,r, or T/ = may follow V (/n/, /n/, and /1/ are doubtful in this
position)

Based upon the representation of the syllable structure given above, it can be

seen that the sequences in which segments can occur in the Portuguese language is
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strictly determined by language-specific phonotactic constraints. There are restrictions
concerning initial clusters as well as final clusters. These restrictions are part of what

makes Portuguese different from English, for example.

Below is a hierarchy by natural classes for the Portuguese language also

proposed by Baptista (ibid:8).

Portuguese
Optimal syllable-initial obstruents AN\
nasals
liquids

vowels

yd

/' glides Optimal syllable-final

This hierarchy establishes that the optimal syllable-initial segments for the
Portuguese language are obstruents in the first place, followed by nasals, liquids, and
finally vowels, which are the least preferred segments to begin a Portuguese Syllable.
Baptista (ibid) first proposed the above positions for vowels aﬁd glides in the hierarchy

due to the fact that Portuguese, as opposed to Spanish, does not generally accept on-
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glides (the sequences ‘/kw, gw/ are considered exceptional), but concluded later
(personal communicartion) that the proposed order was problematic for Optirnal
Syllable-Final, because it would imply that the glide occupied the nucleus position.
rather than the vowel. The orders for Optimal Syllable-Initial and Optimal Syllable-
Final would therefore have to be diﬁerent in Portuguese. Connecting this hierarchy of
classes to the universal preferred syllable structure CV, we can stete that t>he
Portuguese language has a tendency to adhere to universal principles of syllable

structure. That is to say, open syllables tend to predominate over closed syllables.

A strength scaie for the Portuguese language has also been developed by

Baptista (ibid:9) based upon Hooper’s work.

£ v f

m b p

y r n s z d t
w 1 n r 3z k g
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$CmCnVCpCq$

2<n <3 *Ifn < 3,then m > 7
m>n p <2
Ifn, thenm > 7 vq>p
q<5

In this scale, the value of eﬁch segment is given in terms of étrength. Also, the
possible sequences in which these segments of different strength values can occur
| within the syllable is established by a hierarchy.

In the representation of the Portuguese syllable structure above, it can be seen
that its nucleus is always occupied by a vowel. The remaining_parts of the syllable,
i.e., the onset and the coda, are optionally occupied by limitgd sets of segments which
are allowed to occur in these positions. Camara (1970:42) points out that the only
consonantal segments found in the syllable éoda are the archiphonemes /S/ and /N/,

and the liquids /1/ and /r/, corresponding to q < in Baptista’s scale above.

Even these, however, are marginal and thus weakened by most Portuguese

speakers. The liquid /1/ in final position in the syllable becomes more vowel-like. The
fricatives /s, z, §, 3/ neutralise and are represented by the archiphoneme /S/. Vowels

become nazalized before nasal consonants in final position and the nasals are usually

deleted. Final /r/ is also often deleted. When one of these four elements which may
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constitute the coda of the Portuguese language is followed by any consonantal

segment except /s/, it establishes the end of the syllable.

The syllable structure of Portuguese complies more closely with that of the
universal preferred syllable structure than the English syllable structure. In Portuguese
only two consonantal segments are allowed in syllable-initial position while in English
three consonantal segments are allowed. In relation to syllable-final position, again we
have two elements permitted in this pqsition in Portuguese in opposition to four
elements in the English Language. Besides the reduced number of elements in
syllable-final position in Portuguese, the ones which may occupy this poéition either

become more vowel-like (nasals and the liquid /1/) or are often deleted (/r/ and /s/ in

some contexts of certain dialects). All these factors make the Portuguese syllable
structure closer to that of the optimal CV syllable, and thus less marked than its

English counterpart.

2.4- Markedness Differential Hypothesis (MDH) and Structural Conformity

Hypothesis (SCH)

Many studies in the area of second language acquisition have made their
predictions concerning the areas of difficulty second language learners would have,
based upon the Contrastive Analysis Hypothesis (CAH) proposed by Lado (1957).
The CAH simply suggests that by comparing both the first language and the target

language the errors learners will make can be predicted. That is to say, the areas in
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which the languages differ would be areas of difficulty. A comparison of descriptions
of the target language and the native language per se has not always been successfiil in
determining these areas of difficulty, though. Consequently, certain principles of the
universal grammar (UG) have been suggested to be incorporated into the CA in order
to make it possible'to predict the directionality of difficulty. Eckman (1987a), the
proponent of the Markedness Differential Hypothesis (MDH), claims that the CAH by
itself is unable to predict the areas of difficulty or the relative degree of difficulty. He,
therefore, suggests that a universal notion of “relative degree of difficulty” be
incorporated into the CAH. This notion, as stated by Eckman (ibid:60) “...must be
valid on the grounds which are independent of the facts surrounding second language
acquisition.” This notion of “relative degree of difficulty” is based on “typological
markedness”, which he defines as follows (1bid:60):

“A phenomenon A in some language is more marked than B if the presence of
A in a language implies the presence of B; but the presence of B does #of imply the
presence of A.”

The notion of markédness can be applied not only to phonplogy but alsc\> to
syntax. One example from phonology would be the voiced and voiceless obstruent
phonemes. Voiced obstruents are said to be more marked than their voiceless
counterparts, since the presence of voiced obstruents implies the presence of voiceless
obstruents.

To apply the Markedness Differential Hypothesis, the grammars of both the

native language and the target language are systematically .compared with the
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markedness relations stated in UG. Based on this comparison, the following
predictions can be made, according to Eckman (ibid:61):

(a) Those areas of the target language which differ from the native language

and are more marked than the native language will be areas of difficulty.

(b) The relative degree of difficulty of the areas of the target language which
are more marked than the native language will correspond to the relative
degree of markednéss.

(c) Those areas of the target language which are different from the native

language, but are not more marked than the native language will not be difficult.

Eckman mentions as an example of the application of the MDH the facts
regarding English and German final obstruents. In order to predict if German learners
~of English would have more difficulties in producing final voiced obstruents than
English leame.rs of German would have in suppressing this contrast in final position,
since both voiced and voiceless obstruents are allowed in final position in English, the
notion of markedness as proposed by the MDH can be applied. The contrast of voiced
and voiceless obstruents in final position is more marked than in medial or initial
position. Thus, since Germans do not contrast these sounds in the most marked
position, they have difficulty in acquiring this contrast in English, while .English
speakers do not normally have difficulty suppressing the contrast when .acquiring
German.

All in all, Eckman (ibid) believes that the comparisbn of the native language

and the target language is important for the prediction of errors to be made by second
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language learners, but has incorporated markedness into the CAH in order to make it
more effective in the prediction of the direction and relative degree of difficulty.

In order to complement the MDH, Eckman, Moravicsik, & Wirth (1989, in
Eckman 1991 :24) developed The Interlanguage Structural Conformity Hypothesis
which was defined as follows : “The universal ‘generalisations that hold for the primary
languages also hold for the interlanguages.” The two justifications for this hypothesis
is that Interlanguages are languages and that universal generélisations hold for both
primary and non-primary languages. This hypothesis differs from the MDH in the
sense that it is more easily falsified, since there are facts that félsify the SCH but not
the MDH, and facts that falsify the MDH also falsify the SCH. In the SCH,
predictions are based only upon implicational universals whereas in the MDH, they are
based upon implicational universals and differences between the NL and the TL
(ibid :33).

Eckman (1991) tested The Interlanguage Structural Conformity Hypothesis
agaihst two implicational universals concerning initial and final consonant clusters

formulated by Greenberg (1978, in Eckman 1991 :24) :

a. “Fricative-Stop Principle: If a language has at leagt one ﬂnél consonant
sequence consisting of stop + stop, it also has at least one final sequence consisting of
fricative + stop. |

b.“Resolvability Principle: If a language has a consonantal sequence of length
m in either initial or final pbsition , it also has at least one continuous sub-sequence of

length m -1 in this same position.” .
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A strong version of the Resolvabuity rrincipie preaicts tnat a language tnat has
a tri-literal consonant cluster should also have both of its bi-literal sub-sequences.

That would be the case of /spl/ cluster and the bi-literal subsequences /sp/ and /pl/.

The weak version, on the other hand, predicts that a language that has a tri-literal
consonant cluster should have at least one of its bi-literal subsequences, but not

necessarily both. In this case, a language with /spa/ cluster should contain either /sp/
or /pJ/, but not necessarily both of them.

No such distinction between weak and strong version was proposed for the
Fricative-Stop Principle in Eckman’s (1991 :30). This principle wa§ simply confirmed
or nqt.

In order to perform the testihg of the hypothesis, data from the interlanguage
of Korean, Japanese and Chinese (Cantonese) learners of English were gathered.
These data included initial and final consonant clusters related to both the Fricative-
Sfop Principle and the Resolvability Principle. Résults showed that only a very few
number of the tests of the generalisatic;ns were counter to the universals. The majority
of them supported both universals under study. Thus, Eckman (ibid) cbncluded that
the results substantiated the 1nterianguage SCH, since the generalisations made in the
principles above also held for the interlanguages tested. This in turn meant that
universa]s that hold for primary languages possibly hold for non-primary languages as

well.
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2.5- SLA Phonological Studies on the Syllable and Others

A great deal of research has been done in the field of phonoiogical acquisition
regarding the syllable. These studies generally investigate patterns of behaviour of
EFL learners in the production of initial and final clusters in English, and the extent to
which native language transfer of rules and language universals affect learners’ oral
performance. Most studies to be mentioned in this section treat the issue of syllable
structure in relation to the learner’s preference of a CV syllable structure or a CVC
syllable structure. . They "are, therefore, studies which completely neglete other
linguistic aspects which are of extreme importance when analysing the syllable |
structure of any language. This trend of research, however, has not yielded coﬁélusive
results because a preference for different structures has been demonstrated in different
studies (see 2.1). This restricted view of the syllable has been expanded in very few
studies conducted in the field over the past fifteen years. These studies, discussed in
2.5.2, take into consideration aspects of the syllable, strength relations within and
across syllables, which have demonstrafed to influence the oral performance of EFL

learners.
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2.5.1- Studies focusing on the learners’ preference for a CV syllable structure or

a CVC.

One study whicﬁ focus upon the learner’s preference for a CV or CVC syllable
structure is thatb of Broselow (1987a), who examined the production of initial clusters
by Iraqi and Egyptian learners of English. The focus of her gtudy was to check how
the epenthetivc vowel would be émployed by these two groups in order to make the
syllable structure of English conform with that of both dialects of Are‘lbicl Egyptians
and Iraqis approached initial clusters of two segments in different ways. While
Egyptians would insert the epenthetic vowel between the first and the second
consonant in the cluster, the Iraqis would insert it before thc;, cluster itself. However,

in two-consonant clusters initiating with /s/ plus a stop, Egyptians changed their

pattern of error and placed the epenthetic vowel before the cluster itself. On the other

hahd, in clusters of /s/ plus any consonant other than a stop, such as /s1/ and /sw/,

their pattern of error was to place the epenthetic vowel between the first and the

second segment in the cluster. In clusters of three elements, i.e., /s/ plus stop plus

another consonant, the epenthetic vowel also occurred before the cluster. Broselow

ekplains the exceptionality of the production of /s/ + stop clusters by Egyptian

learners as being related to the fact that these clusters are also exceptional in the
English language, due to the fact that they violate the sonority hierarchy within the

syllable. Selkirk (1984) claims that the behaviour of Egyptian learners toward /s/ plus
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obstruent clusters could be explained on the grounds that these segments, /s/ plus

obstruents, can function as single consonants. Hence, Egyptian learners would
hesitate to break them up. Broselow concluded from her findings that some of the
errors committed by both groups of learners could be attributed to the use of a
phonological rule of the first language in the production of second language forms,
which in turn means that language transfer played a significant role in the production
of the initial clusters by Iraqi and Egyptian learners. Errors related to clusters which

violate the sonority hierarchy within the syllable, such as /s/ plus stop clusters, could

not be attributed to language transfer, but rather to universal principles.

In a very similar study Broselow (1993) investigated the productioﬁ of English
initial clusters by Iraqi and Egyptian learners, and observed that their pattern of
behaviour in regard to these structures varied. The.systematicity of certain errors led
her to believe that learners did transfer NL phonological rule into the second language.
Even when the NL and the TL differed in some réspects, some aspects of the NL
predicted the sort of error these learners committed. There was only one type of error
detected which could not be attributed to NL transfer, that related to the principle of

sonority within the syllable. This fact was observed since the Egyptian learners treated

the marked clusters s + stop different from the unmarked obstruent-sonorant. The

same treatment of these exceptional clusters was found in the in the production of loan
words by Hindi, Bengali, Central Pahari, and Sinhalese speakers (ibid :82).
Broselow (1987b) also investigated the perception and production of American

learners of Egyptian Arabic in relation to word juncture. The way in which cross-
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word linkage of syllables is allowed differs in these two languages. Consequently, the
-errors committed by these learner's. are said to be associated mainly wfth language
transfer, since they tend to use the syllable structure of English when producing the
target language forms. According to Broselow (ibid:275), the findings of this paper
support the fact that transfer plays an important role in the acquisition of a second
language phonological syétem, specially in regard to syllable structure restrictions.
However, the fact that learners preferred a less marked syI]AabIe structure indicates also
the importance of universal principles of markedness in second language acquisition. -
Initial clusters have alvso been inveétigated by Karimi (1987), who observed the
strategies employed by Farsi speakers in the production of these clusters in English.
Difficulties handling initial clusters were expect to occur since the syllable structure of
Farsi differs from that of English. Farsi allows only one consonant before the vowel
while English allows up to three. The epenthetic vowel was the strategy used by all

speakers before initial clusters in order to overcome syllable structure differences. In

relation to the /s/ clusters, Farsi speakers inserted a vowel before both /s/ plus stop
and /s/ plus nasal clusters, regardless of the differences in terms of violation of the

sonority hierarchy within the syllable. Therefore, their pattern of error differed from
that of the Egyptian speakers mentioned by Broselow (1987a), who treated these

clusters in different ways. Karimi concluded that neither the use of the epenthetic

vowel nor the speakers’ treatment of initial /S/ cluster could be traced to their native

language. Yet the fact that all speakers employed the same strategy in handling initial

cluster and different strategies in handling /s/ clusters, was an indication of the
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necessity of a better understanding of the syllable structure of Farsi and interlanguage

as well as of the exceptionality of /s/ clusters, in order to analyse the results from a

different perspective.

Tarone (1987a) anélysed the syllable structure of the interlanguage of speakers
of Brazilian Portuguese, Cantonese and Korean. The main purpose of her work was
to compare how interlanguage syllable structure differs frofn that of the target
language and also to- determine the processes involved in the elaboration of
interlanguage syllable structuré. The processe-s expected to occur were language
transfer, reactivated first language acquisition prdcesses and different uniilersal
processes. Each of thése would suggest a different behaviour on the part of the
learner towards the syllable structure of the target language. That is to say, language
transfer would be connected to the use of first language syllable structure in target
language forms. Reactivated first language processes would mean the use of common .
first language acquisition processes, such as deletion, in the shaping of the syllable
structure. And'ﬁnally, universal processes would mean that the.interlanguage syllable
structure would be influenced by the universal preference for >the open CV syllable.
The results yielded by this study indicate that language transfer was perhaps the most
dominant process affecting the syllable structure of interlanguage phonology.
Epenthesis and deletion were employed by the learners as a way to simplify syllable
structure.‘ The choice of the .strategy used by the learners seemed to be directly
related to their first lahguage. Brazilians, for instance, applied epenthesis instead of
deletion. Another interesting factor observed by Tarone was the preference learners

showed for the CV open syllable in shaping the interlanguage syllable structure. All
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these factors contributed to the differences detected between the syllable structure of
the interlanguage and that of the target language.

Anderson (1987a) also conducted a study on the syllable. The Markedness
Differential Hypothesis was applied in order to predict the relative frequency of errors
of learners of two dialects of Chinese (Amoy and Mandarin) and of colloquial
Egyptian Arabic in their production of English. The predictions made by the MDH
were in terms of the length of the clusters and their positions within the syllable, since
these languages differ from English in both respects. Neither of the Chinese dialects
allows clusters in initial or final positions. In addition to that, there are restrictions
concerning what consonants may occur in final position. Colloquial Egyptian Arabic,
on the other hand, allows clustérs only in final position. These clusters cannot
consist of more than two consonants before a pause.’ Thus, for the Chinese groups
final clusters are expected to be more difficult to learn since they are more marked
than clusters in initial position. For the Arabic group no predictions can be made,
since the language allows clusters only in marked position. The results of this‘ study
proved the MDH to be a good predictor of the performance'of these learners in
relation to syllabification, since the production of less marked shorter clusters was
superior to that of more marked longer ones for both the Chinese aﬁd the Arabic
group. Also, the Chinese group performed better on the unmarked initial clusters than
they did on the marked final ones. Unmarked forms were well performed by both
groups, regardless of the fact that they could be new to some of the learners. On the

other hand, when forms were marked and new to some of the learners, the results

differed.
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Eckman (1987b) attempted to elucidate issues regarding interlanguage
phonological rules, such as the constraints and limitations that govern these rules, their
relationship.with the TL and the NL phonological structures, and also the simplicity of
interlanguages in relation to a certain TL. Word-final consonant cluster reductions
produced by Japanesé, Korean, and Cantonese learners of English served as the basis
for the analysis of the interlanguage phonological rules. A certain systematicity was
detected in the shortening of clusters these learners produced. For instance, when a
tri-literal consonant clusters was reduced, it resulted in a less marked bi-literal forﬁ,
i.e., in a fricative-stop or stop-fricative cluster instead of a stop-stop or fricative-
fricative cluster. Bi-literal clusters, on the other hand, had equally either their first or
second segment eliminated. Thus, the reduction of both types of clusters (tri-literal
and bi-literal) showed that more marked forms were redﬁced to less marked ones.
Based upon these facts, it can be said that the shortening of the clusters by these
learners sérved as a mea‘ns to approximate the phonetic representations of the IL to
those of the NL. Concerning the simplicity of ILs in relation to a given TL, Eckman
concluded that the forms found in the IL of these learners were relatively less marked
than the TL forms. Regarding the constraints and limitations that govern ILs, results
show that violations of universal principles on final bi-literal clusters occur only when
such clusters are not the result of the shortening of a tri-literal cluster.

One interesting similarity between L1 and L2 acquisition is that of the
application of universal principles. To illustrate this fact, Major (1987:215) mentions
Donegan and Stampe’s (1979) principles which govern fortition processes, such as

epenthesis. Their first principle is that fortitions precede lenitions. Major exemplifies -
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this principle by showing the behaviour of L1 learners in relation to /sC/ clusters. -He

states that a child often deletes the initial /s/ as in the word spoon- /spun/ -- [pin] or
insert a vowel [esplin] or [sepln] but never inserts a vowel after deletion (a
lenition process) has occurred - /spun/ — [plin] — *[epin]. Their second principle

regarding fortitions is that they never occur twice on the same segment. Major
(ibid:216) gives some examples of children learning English as their first language and
Brazilians learning English as their second language concerning the production of /sC/

clusters.  Children would produce [sepun] or [espun] but perhaps never
*[esepun]. Also, Brazilian learners would produce [1spun] or [espun] but rarely
if ever *[isipun] or *[asepun]. The oral production of both groups of learners

(L1 and L2) demonstrates one phenomenon of language speech, vowel epenthesis,
that could be considered either a developmental or an interference process within
Major’s theory.  According to his findings, interference processes predominate at the
early stages of L2 acquisition at the expense of developmental processes, which appear
at later stages. In L1 acquisition, on the other hand, only developmental processes are
to be found. |

The acquisition of second language syllable structure was also investigated by
Ross (1994) who analysed two phenomena present in the interlanguage of Japanese
EFL learners ef English. The first phenomenon was the preference learners showed
for open syllables as demonstrated in the use of paragogic epenthesis. The second was

the developmental process of apocopation of final segments in first language words.
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Ross (ibid: 3) observed that learners applied the process of epenthesis, paragoge, in
order to make the .target language word conform with the syllable structure of
Japanese. This meant transfer of syllable structure constraiﬁts of the first lgnguage to
the second language. The process of apocopation, on the other hand, appeared at a
later stage in the interlanguage of these learners when they already had some fluency
in the language and had acquired some of the‘stress rules of English. Thus, Ross (ibid)
concluded that learners attempted to suppress open syllables in the second language
due to the influence the acquisit.ion Qf L2 stress rules exerted on syllable étructure
constraints. The appearance of epenthesis (a transfer process) at the early stage of
acquisition and of apocopation (a developmental process) at a later stage, supports
Major’s (1987) claim that interference processes ﬁredominate at early stages of
acquisition at thé expense of developmehtal processes which appear at later stages

(Ross, ibid :5)

2.5.2- Studies focusing on strength relations within and across syllables

Tropf (1987) analysed the production of single syllable final consonants and of
initial and final consonant clusters in the interlanguage of 11 Spanish learners of
German. The main focus of the study was to verify if L2 phonological acquisition is
influenced by the sonority factor, specially considering the variability that may occur in
the‘ IL of learners. Not only was the difference in terms of the syllable structure of
both languages observed, but also the relevance of sonority in the integration of co-

occurrent variants. That is to say, there was an interest in verifying the connection of
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the feature “sonority” with the fact that certain “free” variants occur more often and
cannot be explained based upon the differences between he native language and target
Ianguage.' The results provided by this study demonstrated that the sonority factor
inﬂuenced the choice for certain variants in the production of initial and final clusters
and of syllable final consonants, regardless of the syllable structure condition of both
the NL and the TL. For instance, in the production of syllable initial plosive-fricative

clusters /pf/ and /ts/, learners showed a preference for fricatives to plosives.

Whenever a plosive was realised a fricative was also produced. Tropf (ibid:187) could
not explain this phenomenon in relation to NL or TL influence. Further evidence in
support of the sonority hierarchy as an explanation for the results was demonstrated in

the production of the syllable initial cluster /tsv/. Whenever a plosive variant

occurred, two fricatives were also realised in the same cluster. And the realisation of a

sibilant involved the realisation 6f a [v]. Tropf (ibid) could not say whether the

regularities preseﬁted were due to the sonority factor alone, or also to the fact that the
clusters were in conformity with the canonical syllable structure of the TL. It can be
said, though, that the facility learners have in acquiring a TL form is related to the
degreé of sonority of single consoﬁants and of the components of consonant clusters in
a given context. In this particular study Tropf (ibid) did not control for environment,
the sonority relations mentioned here are those within the syllable, i.e., within the
given clusters.

One study which takes phonological environment into account is that of

Carlisle (1991). He verified the performance of Spanish learners of English in relation
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to the production of three-member initial clusters of the type /sC/, where C was a

voiceless stop. His main objective was to check if the frequency of epenthesis of
these learners was influenced by the environment which preceded the onsets. Results
demonstrated that subjects used epenthesis more often after word-final consonants
than word-final vowels. Thus, stvrength relations across syllables seem to have affected

the oral production of these learners.

2.5.3- Studies focusing on the principles and parameters of UG

Young-Scholten (1994) conducted a study in L2 acquisition to verify whether
second ‘language learners have access to the principles and parameters 'of.' UG
(Universal Grammar). She commented on the results obtained by some studies
(Broselow, 1987; Broselow and Finner, 1991) and the extent to which they supported
the view that UG is directly accessible in L2 acquisition, that learners’ ILs conform to
its principles and also that parameters can be reset. The question posed by Young-
Scholten (ibid:v]95) research was, then, why only a very limited number of L2 learners
acquire the target language phonological system completely if the principles of UG are
accessible and parameters can be reset. |

One of the principles of sonority, the sonority sequencing generalisation, was

discussed by Young-Scholten (ibid) in relation to the choice of placement of the
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epenthetic vowel by Egyptian Arabic learners in' Broselow’s (1987) study. The fact
that these learners were sensitive to the violations of the sonority hierarchy in some of
the initial /sC/ clusters, showed that phonological principles of UG are still accessible
to second language learners. The minimal sonority distance parameter was also
discussed in relation to Broselow and Finner’s (1991) study. In this case, learners
reset this parameter at an intermediate stage in relation to the NL and the TL, i.e., the
new parameter setting-allowed more clusters than permitted in their first language but
less than permitted in the s;acond language. Young-Scholten (ibid:198) explained that
lack of complete L2 phonological attainment is related to some learnability
considerations which go beyond paramefer resétting and access to the principles of
UG. |
Thus, the Subset Principle was examined in order to explain these differences
in L2 phonological attainment. The basis for this explanatioﬁ is related to the fact that
when a learner must acquire the superset, a less restricted grammar, in the L2 and has
thé subset, a more restricted grammar, in the L1, s/he is at disadvantage. The opposite
occurs when the subset has to be acquired in the L2 and the learner has the superset in
t'he L1. In this case, the learner is at an advantage. In order to obtain more conclusive
results, Young-Scholten claims that further research is necessary in the field involving

EFL learners at the final stage of acquisition. -
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Chapter 3- Method

3.1- Hypotheses

Universal principles, strength relations within the syllable and syllable contact
are the key elements to be taken into consideration in this research in order to predict

the behaviour of Brazilian EFL learners in relation to the production of initial /s/

clusters in English. 'The Markedness Differential Hypothesis (MDH) and the
Structural Conformity Hypothesis (SCH) will be used aS predictors of the difficulties
learners are to be confronted with in terms of the length of initial clusters, and of
strength relations both within and across syllables.

Anderson (1987a:283) claims that longer clusters are more marked than
shorter clusters, therefore, more difficult to be acquired. This statement leads to the
elaboration of the first hypothesis, i.e., that due to the effect of universal syllable
structure, learners will have greater difficulty in producing initial thfee-segment
clusters than two-segment ones.

Hooper (1976:206) proposes a universal strength hierarchy of segments by
natural classes and establishes the positions each of these segments can occupy within
the syllable, which in turn means that these elements relate to each other and are
directly interwoven within the structure of the syllable. The second hypothesis, based
on this aspect of the syllable, states that due to ihe effect of stréngth relations within

the syllable, learners will have greater difficulty in producing initial /s/ clusters which
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violate the sonority hierarchy principle within the syllable than those clusters which do
not.

Hooper’s (1976:220) principle of strength relations across syllables, which was
further reformulated by Murray & Venneman (1983:520), will serve és the basis for
the third hypothesis, which involves phonological context. This hypothesis sfates that
due to the effect of strength relations across syllables, learners will have greatér

difficulty in producing initial /s/ clusters preceded by segments of greater or equal

strength value than those preceded by segments of lesser strength value.
3.2- Subjects

Six subjects from English extra-curricular courses at UFSC were selected to
take part in this experiment. The levels of instruction chosen were 3, 6 and 9
respectively, and fwo subjects were selected from each of these levels. The reason for
having selected subjects from three different levels was to verify whether their level of
instruction influenced their performance. Only one out of these six subjects was a
female, and their ages ranged from 19 to 31 years old. All of them were university
students enrolled in different courses at UFSC. Their experience as EFL learners
varied from 1 to 8 years of instructioh at private institutions. None of these subj;:cts
had ever spent any time abroad. They were considered by their teacher to be average
- students within their groups in relation to the accuracy of their pronunciation, and

none of them spoke any other language fluently apart from Portuguese.
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The fact that only six subjects participated in this research is related to the
large number of phonological contexts included in the corpus and also to the limited
scope of this study, since it is a Master’s thesis. A larger number of subjects would
certainly make results more reliable, but the large number of examples per consonant

found in the corpus somehow make up for the small number of subjects.

- 3.3- Material

Isolated sentences were chosen as opposed to free speech, a common
‘procedure in phonological research, in order to ensure that all relevant phonological
contexts were included in the corpus. The corpus consisted of a total of 312 sentences

distributed as follows. Each of the seven two-segment /s/- clusters / sl, sw, sp, st,
sk, sm, sn / and five three-segment /s/- clusters / spr, str, skr, spl, skw / was

contextualized in 312 sentences, in each of which the cluster was preceded by a

different  phonological context including all of the 21 consonants

m,t,k,s, f, S,G,b,d,g,z,v',3,6,m,n,n,J,l,tS,d3/, two of the six
vowels/diphthongs /i, u, ou, a1, au, 01/ (varied at random) and silence (i.e., when

the /s/-cluster was at the beginning of the sentence.

The establishment of different contexts was an essential feature of the corpus -
because of the objective of determining under which circumstances an epenthetic
vowel was more likely to occur in the speech of these EFL learners. Final consonant

clusters in the context words were avoided in order not to complicate the syllable
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structure at the boundary of the words under investigation. Also, reduced vowels
were avoided in the context since they would make it more dit’ﬁcultbto tell whether
epenthesis had occurred or not.

Since the pronunciation of one sentence may af‘f‘ect the pronunciation of the
following, each subject was given a different sequence of sentences to be read. Thus,
similar mistakes related to the sequence of sentences would be avoided amongst
subjects. In addition to that, special attention was paid to alternatiﬁg clusters of the
same type and similar envirdnments, sb that they would not occur in a row. This was
a way to keep subjects from perceiving the purpose of the study as well as to avoid

the influence of one cluster or context on the following one.

3.4- Procedure

A pilot test was conducted prior to the data collection itself in order to ensure
that the procedures established were correct and efficient. Although no major
alteration had to be made in the original set.of procedures, this test helped the
researcher be more certain that neither time nor subjects would be wasted due to its
possible mishandling.

Subjects were recorded individually reading the 312 sentences, on a small Sony
classette recorder, in a quiet room of the Centro de Comunicacao at UFSC. The time
spent for each recording varied from 30 to 50 minutes, depending solely on theA
subject. Subjects were first asked questions regarding personal information such as

age, EFL experience as a learner, level of education, time spent abroad, and command
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of any other language besides Portuguese. After this short interview, instructions
were also given in Portuguese concerning how the test would work. Subjects were
then informgd that the test consisted of four sittings and that theyb would have to read
aloud approximately 78 sentences in each of them. A two-minute interval was
allocated between the sittings to give_ them a little rest. Subjects were asked to cover
the sentences they had read in order not to get lost. They were not allowed to read
the test beforehand, but they were made aware of the fact that many of the words in
the text could be unknown to them in terms of meaning as Well as pronunciation, but
that for the purpose of the research it was not necessary to be acquainted with all of
them. Subjects were also asked to make a pause between sentences and to repeat the
entire

sentence whenever they hesitated ; since only their last attempt would be considered.
3.5- Transcriptions

In relation to the transcriptions, only the target word and the word supplying
the context were traﬁscribed. Because of the large amount of work involved in
analysing the data, it was impossible to find another rater to make the data more valid.
However, the researcher had been previously well trained in transcription and every
sentence was listened to several times before méking a decision as to whether
- epenthesis had occurred or not. An acoustic analysis was not necessary in this study,
since what was taken into consideration was the perception of the listener. It would

be necessary in studies focusing on detecting epenthesis not perceived by the listener. -
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“The lack of fluency in the subjects’ speech and the change in the vowel quality,

facilitated the perception of the epenthetic vowel, specially when the vowel /i/

occurred in the position of environment.
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Chapter 4- Results and Discussion

This chapter is comprised’of the results and discussion concerning hypotheses
1, 2 and 3. The analysis of the results obtained for these hypotheses did not take into

considerétion the /sw/ cluster, since none of the subjects inserted a vowel before this
structure, although some subjects substituted the high vowel /u/ for the glide /w/,v
causing, for example, the bisyllabic English word sweafter /swe.toea/ to be
pronounced with t_hree syllables : /su. €. taa/. By excluding /sw/ from the analysis,

the variable transfer was not confounded with the variable cluster length. Of all
clusters investigated in this study, /sw/ is the only one that also occurs in Portuguese ;

The only difference is that its second element can be either the glide /w/ or the vowel
/u/, depending on the dialect spoken. For instance, the name Sweli may be

pronounced either as /su.e. 1i/or as/swe. 1i/.

4.1- Epenthesis by class level

Three levels of instruction (3, 6 and TOEFL) were dealt with in this research.
Table 1 and Figure 1 show that for each of the levels there is a low and a high rate of

epenthesis. The lowest rate, 40%, comes from level TOEFL (subject 5), followed by



53

43% fr-om level 3 (subject 1), then by 46% from level 6 (subject 3), 54% from level
TOEFL (subject 6), 61% from level 6 (subject 4), and finally by 70% from level 3
(subject 2). ‘ The results of botﬁ subjects within each level collapsed together show that
there was very little difference amongst the t'otal rates of epenthesis. Level 3 was_.only
| two percentage-points higher than level 6 and nine percentage-points higher_ than level
TOEFL Level 6 was only seven percentage-points higher than level TOEFL. The
results indicate that the levels had no relation to the rates of epenthesis, since the
ciifference amongst the total rates of epenthesis was rather small and probably not
statistically sig-niﬁ'cant . Thus, no claim can made in this study concerning the influence

of level of instruction on the production of English initial /s/-clusters.

Table 1 : Rate of epenthesis by level
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Figure 1 : Rate of epenthésis by level
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4.2 Analysis of /sC/ clusters vs. /sCC/ clusters

This section reports the results concerning the first hypothesis, which, based on
Anderson (1987:283), gtates that because longer clusters are more marked than
shorter ones, they will be more difficult to produce. Two types of analysis were
carried out in order to compare the subjects’ production of /sC/ clusters in opposition

to /sCC/ ones.
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First, the percentages of error committed in the production of these bi-literal
and tri-literal consonant clusters were calculated in broad terms, i.e., without focusing
on the glements which make up these structures. This aﬁalysis is reported in 4.2.1.

The second type of analysis consisted of a comparisdn of each two-segment
cluster with the three-segment cluster composed of the same second element.

Specifically, /sp/ clusters were analysed in relation to /spJ/ and to /spl/ clusters,
/st/ clusters in relation to /st J/ clusters, and /SK/ clusters in relation to /skw/ and
/ska/ clusters. This procedure comparing pairs of clusters with the same second

element, was important to eliminate the influence of other phonotactic variables. The
results of this analysis are reported in 4.2.2.

Results in relation to the subjects’ production of all /sC/ and /sCC/ clusters will
bé first displayed showing the different epen‘thesis rates obtained by eacﬁ subject
individually, and then suhmarised with all subjects together. Epenthesis rates are
expressed in percentages, calculated by .dividing the number of occurrences of
epenthesis within each cluster type by the total number of sentences involving that
particular type of cluster. Mispronunciations not involving vowel epenthesis, i.e., a
small number of consonantal insertions not counted, since they did not serve to
simplify syllable structure, but rather were probably caused simply by distraction or

other non-linguistic factors.
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-4,2.1. General analysis of clusters independent of components

The results concerning the individual performance of the s.ix subjects and of the
group as a whole are displayed in Table 2 and Figure 2 below. Four subjects (1, 2, 5
and 6) produced more epenthesis with /sC/ clusters than with /sCC/ : subject 1 had
- epenthesis rates of 51% and 43% respectively, subject 2 rates of 80% and 70%,
subject 5 rates of 50% and 39%, and subject 6, 63% and 52%. Subjects 3 and 4, on
~the other hand, produced less epenthesis with /sC/ clusters than with the /sCC/
clusters : their rates of epenthesis were 46% and 55% (subject 3) and 65% and 70%
(subject 4). The group results in the bottom line also show a greater rate of epenthesis
for the /sC/ clusters in opposition to /sCC/. Vowel epenthesis occurred in 55% of the
sentences with /sCC/ clusters and 59% with the /sC/ clusters. In sum, contrary to the
expectations of hypothesis 1, Table 2 and Figure 2 below show that there was very
little difference between the total rate of epenthesis for /sCC/ clusters and the total rate
for /sC/ clusters. The former actually being four percentage-points lower. In fact, only
two of the six subjects had a higher rate of epenthesis for the tri-literals. Therefore, it

cannot be said from these data that the tri-literal clusters caused more difficulty.
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156 79 51% 130 56 | 43%
154 124 80% 128 90 70%
155 71 46% ‘130 72 55%
153 99 65% 130 9] 70%
155 77 50% 129 50 39%
156 98 63% 130 68 52% |
929 548 59% 777 429 55%

Figure 2 : Rate of epenthesis by subject and by group
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4.2.2- Analysis of clusters, grouped by second component

A comparison of the second element of the cluster was paramount to this part
of fhe analysis. It helped make the results more reliable, since intrinsic characteristics
of these bi-literal and tri-literal clusters were taken into consideration. Results
concerning ratés of epenthesis are discussed by cluster type_; first, in terms of individual

subjects and, then summarised, in terms of the group.

4.2.2.1 Cluster /sp/ vs. cluster /spC/

Table 3 and Figure 3 below illustrate the individual and group frequencies of

epenthesis regarding clusters /sp/ and /spC/. Two subjects (1 and 5) did worse

with the /sp/ cluster than with the /spC/ clusters /spl/ and /spa/. The frequencies

N

2
of occurrence of epenthesis for subject 1 were 54% for the /sC/ structure and 48% for

the /sCC/ clusters, and for subject 5 the frequencies were 54% and 43% respectively.

Four subjects (2, 3, 4, and 6) produced less epenthesis before /sp/ than before
the /spC/ clusters. The frequencies of epenthesis for subject 2 were 58% before
cluster /sp/ and 74% before clusters /spC/, for subject 3 the frequencies were 44%

and 58% respectively, for subject 4 they were 58% and 75%, and for subject 6, 50%

and 61%.
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The group rates corroborate the individual results showing that, on the whole,

the difference between the total rate of epenthesis for /spC/ clusters and that for the
/sp/ cluster was small (seven percentage-points lower for the /sC/ structure). Thus, it

cannot be said from this small difference in the rates of epenthesis that tri-literal
clusters were more difficult to produce than bi-literal clusters. The total frequency of

epenthesis for /sp/ was 53%, for /spJd/ 51%, for /spl/ 69%, and for both these

/spC/ structures together 60%.

Table 3 : Individual and group rate of epenthesis of cluster /sp/ vs. cluster /spC/




60

Figure 3 : Individual and group rates of epenthesis of cluster /sp/ vs. /spC
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The individual and group results of clusters /st/ and /stua/ are displayed in

Table 4 and Figure 4. As we can see, subjects 1, 5 and 6 produced more epenthesis

before the /sC/ structure. The frequencies of epenthesis for subject 1 were 46% for

/st/ and 38% for /st.a/, for subject 5 they were 36% and 35% respectively, and for

subject 6, 54% and 46%.
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Subjects 2, 3 and 4, on the other hand, produced less epenthesis before /sC/
clusters than before /sCC/ clusters. The frequencies of occurrence of epenthesis for

subject 2 were 65% before /st/ clusters and 73% before /st a/ clusters, for subject 3

the frequencies were 53% and 60% respectively, and for subject 4 they were 52% and
61%.

In regard to the group performance of clusters /st/ and /sta/, the /sCC/

structure caused only slightly more epenthesis (52%) than tﬁe /sC/ (51%). The /sCC/
structure was only one percentage-point higher than the /sC/. Also, the number of
subjects who performed worse with the /sCC/ cluster was the same as that for the /sC/
cluster. Thus, it canﬁot be stated that /sCC/ clusters caused more epenthesis than /sC/

clusters.
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Table 4: Individual and group rates of epenthesis of cluster /st/ vs. cluster /st .1/

26 12 46% 26 10 38%
26 17 65% 26 19 73%
26 14 53% 25 15 60%
25 13 2% | 26 16 61%
25 9 36% 26 9 35%
26 14 54% 26 12 46%
154 79 51% 155 81 52%

Figure 4: Individual and group rates of epenthesis of cluster /st/ vs. cluster
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4.2.2.3 Cluster /sk/ vs. clusters /SkC/

Thé percentages obtained for clusters /sk/, /skw/ and /skua/, displayed in
Table 5 and Figure 5, demonstrate that /sk/ caused slightly more epenthesis than the
/skC/ structures. Four subjects (1, 2, 5 and 6) pr(;duced vowel epenthesis more-
frequently before the /sk) structure than they did before the /SRC/ clusters : their rates

of epenthesis were 54% and 36% respectively for subject 1, 73% and 65% for subject
2, 61% and 36% for subject S, and 69% and 48% for subject 6.

Only subjects 3 and 4 did better with /sk/ than with the /skC/ clusters :

subject 3 produced rates of 35% and 52% respectively, and subject 4 rates of 61%

and 69%.

The group results for clusters /sk/, /skw/ and /sku/ also show that there was

very little difference between the total rate of epenthesis for the /sC/ structure and the
total rate of epenthesis for the /sCC/ structures. The former actually beingl eight
percentage-points higher. Although four of the six subjects had a higher rate of
epenthesis for the bi-literal structure, the small difference in the total rates of
epenthesis cannot be used to say that the /sC/ cluster was more difficult, but the results
- were certainly not in the expected direction of more frequent epenthesis for the /sCC/

cluster.
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Table S : Individual and group rates of epenthesis of cluster /sk/ vs. /skC/
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4.2.2.4- Summary of results

Although it was shown in the general analysis in 4.2.1. that the total rate of
epenthesis for /sCC/ clusters waé sligﬁtly less than for /sC/ clusters, Tag!es and Figures
3, 4 and 5, as well as the collapsed results of Table and .Figur'e 6, show that the rates
of epenthesis for .thex tri-literal structures were somewhat higher for two of the three
groups of clusters. The differences in the rates of epenthesis, though, especjally fof

the /st/ clusters, are rather small. In fact, what we have is a seve'n-percentage’-point‘
advantage for biliteral /sp/ clusters, an eight-point advantage for triliteral /skC/

clusters, and an almost identical rate for biliteral and triliteral /st/ clAusters.

Table 6 : Group rates for all clusters
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Figure 6 : Group rates for all clusters
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4.2.3 Discussion of /sC/ vs. /SCC/ clusters

The individual and group results obtained for analysis 1, where clusters were
considered independent of their components, show that /sC/ clusters caused slightly
more epenthesis than /sCC/, although the differences in the percentages were small. In
analysis two, however, where bi-literal and tri-literal clusters were grouped according
to their second component, we observed a balance in terms of number of subjects who
produced more epenthesis before /sC/ clusters and before /sCC/.

In both analyses concerning hypothesis 1 the difference in the total rates of'

.

epenthesis was very small. Thus, the data provided were insufficient to state that /sC/
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clusters caused more epenthesis than /sCC/ clusters. The results clearly do not,
however, support the hypothesis based on the MDH, that longer clusters are more
difficult to acquire than shorter clusters (Anderson, 1987 :283). According to this
hypothesis, /sCC/ clusters were expected to cause more epenthesis than /sC/ clusters,
since neither océurs in Portuguese and this length of initial cluster is more marked in
English. Thus, what these results seem to indicate is the need to consider .other
possible intralinguistic factors which may influence the frequency of certain
phonological variants in the interlanguage of second language learners.

In relation to the Structural Conformity Hypothesis (SCH) (Eckman,
Moravicsik, & Wirth 1989, in Eckman 1991), it is paramount to say that no data were
collected in regard to some of the bi-literal subsequences of the tri-literal clusters

/spa, spl, sta, skw, ska/. For instance, the subsequences /p1, pl, tu,
kw, kua/ were not included in the corpus as initial clusters. The first reason for

leaving them out was the fact that this study is concerned only with the production of
initial /s/-clusters. The second reason had to do with the fact that these clusters exist
in the L1, and would probably exist in the Interlanguages of these learners. The bi-

literal subsequences /sp, st, sk /, which do not exist in the L1, were not frequently

present in the subjects’ interlranguages. The fact that /sC/ clusters caused slightly more
epenthesis than /sCC/ clusters overall, although possibly not statistically significant,
indicates that results were counter only to the strong version of the Resolvability
Principle, since the presence of a tri-literal structure did not always imply the presence

of both its bi-literal subsequences. Also, it was not possible to say from the data that
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neither subsequence of a given tri-literal cluster existed, but it was possible to say that
for several subjects it was not true that both bi-literal existed before the tri-literal. The
interlanguage of subject S illustrates this phenomenon, since the rates of epenthesis
were 61% for the bi-literal structure-24% more than the 37% obtained for the tri-
literal structure. Thus, the generalisation made by the Resolvability Principle
(Greenberg, 1978 :11) held only for the primary language (English), but not for the

interlanguages of the subjects, since /SCC/ clusters caused less epenthesis than /sC/

clusters..

So far,. most studies concerning the syllable have not accounted for
phonological environment, but rather have focused only on the learners’ preference
for a CV syllable in opposition to a CVC (Broselow, 1987a ; 1987b ; Tarone, 1987a ;
Ross, 1994). There has also been a great concern with the length of clusters, i.e.,
markedness relations within onsets or/and codas. This is the case of Weinberger’s
(1987) study of final clusters, in which longer codas were more frequently modified
than shorter codas, and also of Anderson’s (1987a) study of both initial and final
clusters, in which modifications of these structures occurred more often as the length
of these clﬁsters increased.  Carlisle (1991) comments upon this and various other
~ studies on initial and final clusters and suggests that their results should be taken
cautiously since they lacked control of environment. Thus, the fact that environment
was controlled in the present study seems to be a very plausible explanation for the
difference in the results obtained. In the previoué studies, the /sCC/ clusters might, by
chance, have occurred in more difficult environments. In the present study all clusters

occurred in the same environment.
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In addition to the need for controlling for phonological environment, which has
to do with strength relations across syllables, there is also a need for focusing on
strength relations within the syllable. One study which takes into consideration this
aspect of the syllable is that of Tropf (1987) on initial clusters. The only drawback in
relation to the outcome of this study is the fact that, as in the other studies mentioned,
environment was not controlled. Another limitation to her study, however, was the
fact that she dealt only with the clusters not in violation of the Universal Canoni_éal
Syllable Structure.

The results of this study presented so far have demonstrated that mérkedness
relations in terms of cluster length alone could not explain the relative frequency of
epenthesis of these learners. Thus, it was decided to look at the int‘éraction between
markedness relationships in terms of cluster length and in terms of strength relations
within and across syllables in order to complement this analysis. The importance of
the interaction between these intralinguistic factors has been put forth by Carlisle
(1994:246).

Besides the above explanations given for the different results obtained in this
study, there is also the need to point out that little research in this field has examined
the performance of Portuguese speakers (two studies which have : Tarone, 1987a;
Major, 1987). | Most studies ﬁaye dealt with native speakers of Spanish (Carlisle,
1991 ;1994 ; Tropf, 1987), which according to Baptista (1987), has a less reétricted
syllable structure than Portuguese, and with speakers of various dialects of Arabic

(Broselow, 1987a ; Anderson, 1987a). So not only may markedness relations within
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the TL have acted as an influencing factor on the outcome of these learners, but also
markedness relations between the NL and the TL.
The focus of the following analysis will be on strength relations within the

syllable, which was the key element for the elaboration of my second hypothesis.
. 4.3~ The consonantal strength hierarchy within the syllable

My second hypothesis, based on Hooper’s (1976 :206) claim, states that
clusters which violate the Syllable Structure Condition within the syllable will cause
more epenthesis than those which do not. In order to investigate this aspect of the

syllable, clusters /sp, st, sk, spJ, sta, ska, spl, skw/ were grouped as

clusters in violation of this principle. The degree of strength of segments in these
clusters does not decrease continually from the margin to the peak of the syllable, due

to the fact that the fricative /s/ is more sonorant than stops. Clusters /sl, sm, sn/,

on the other hand, were grouped as clusters not in violation of the consonantal
strength hierarchy, since the degree of stréngth of the segments which comprise these
clusters decreases from the margin to the peak of the syllable. |
Epenthesis rates are expressed in percentages, as for the results of hypothesis
1, calculated by the total number of occurrences of epenthesis divided by the total
number of sentences involving a particular cluster. Results will be first discussed on

rv

an individual basis then as for the group as a whole.
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4.3.1- Analysis of /s/-clusters in violation of the Syllable Structure Condition

(SSC) vs. /s/ clusters not in violation.

The results displayed in Table 7 and Figure 7 below show the subjects’
individuai frequency of epenthesis. Only subjects 1 and 3 produced more epenthesis
before clusters in violation than befor.e clusters not in violation. The rates of
epenthesis for subject | were 52% and 50% respectively, and for subject. 3, 51% and
47%. The majority of the subjects (2, 4, 5 and 6) produced less epenthes.is before
clusters in violation than before clusters not in violation. The rates of epenthesis for
subject 2 were 68% and 96% respectively, for subject’ 4 rates were 65% and 72%, for
subject S the rates were 43% and 49%, and for subject 6, 54% and 68%.

Thé group resulfs in the bottom line are also not in the expected direction of
more epenthesis before clusters in violation. In fact, the rate of epenthesis for clusters
not in violation was actually seven pefcentage-points higher (63%) than for those in.
violation (56%), and four of the six subjects produced less epenthesis before clusters
in violation. Although thgse differences have not been shown to be sufficient to say
that clusters not in violation caused more epenthesis, the results certainly do not
support the hypothesis based on the syllable structure condition (SSC), which

predicted more epenthesis before clusters in violation.
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Table 7: Individual and group frequencies of epenthesis for clusters in violation

vs. clusters not in violation

78 39 . 50% 182 94 52%
76 - 73 96% 206 41 8%
78 7| 4w | 206 106 51%
78 T 72% 205 134 65%
78 38 - 49% 206 85 | 43%
78 53 68% 208 5 s
466 296 63% 1213 677 56%

Figure 7: Individual and group rates of epenthesis for clusters in violation vs.

clusters not in violation

R ate epen

usters notin vialatign

J@cmeters in vietation

Subject!Broup
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In order to verify whether the length of the‘clusters was an influencing factor
on the general results mentioned above, an analysis was conducted comparing bi-literal
clusters i.n violation of the universal strength hierarchy to bi-literal clusters not in
violation. 'Aiso, tri-literal clusters, which are all in violation, were compared to
biliteral clusters not in violation.

In the former analysis, shown in Table 8 and Figure 8 below, bi-literal clusters

not in violation (/sm, sn, sl/) caused somewhat more epenthesis (63%) than bi-
literal clusters in violation (/st, sk, sp/), 54%. Again, the difference between the

total rates of epenthesis for these two groups of clusters may be insufficient to say that
bi-literal clusters not in violation were more difficult, but the results were certainly not

in the expected direction.

Table 8 : Frequency of epenthesis for bi-literal clusters in violation vs. bi-literal -

clusters not in violation
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" Figure 8 : Frequency of epenthesis of bi-literal clusters in violation vs. bi-literal

clusters not in violation

In the latter analysis, shown in Table 9 and Figure 9, the results-were similar.

While the tri-literals were expected to be more difficult because of their length and the
fact that they are all in violation, the bi-literals not in violation actually caused more
epenthesis (63%) than the tri-literals (55%). While this difference may not be

statistically significant, the results again were certainly not in the expected direction.
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Table 9 : Frequency of epenthesis for tri-literal clusters vs. bi-literal clusters not

in violation

Figure 9 : Frequency of epenthesis for tri-literal clusters vs. bi-literal clusters not

in violation

63%

Rate epen

Type of cluster
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4.3.2- Comparison of /s/-nasal and /s/-liquid and homorganic advantage

Although Hooper’s Syllable Structure Condition (SSC) did not make the right

predictions regarding /s/-stop vs. /s/-sonorant clusters, it did make the right
predictions concerning /s/-nasal clusters, since the rates of epenthesis for the /s/-nasal
clusters were somewhat higher than for the /s/-liquid clusters. This prediction was
- based on the fact that the difference in strength between the segment /s/ and /m/ or /1/
is smaller than that between /s/ and /1/ (Table 10 and Figure 10).

Homorganic advantage was investigated in regard to /s/-nasal clusters. Results

of the whole group showed epenthesis rates of 67% for /sm/ and 63% for /sn/ (Table

10 and Figure 10). The difference between the total rate of epenthesis for the

homorganic cluster /sn/ and the total rate for the heterorganic /sm/ was very small (a
four percentage-points lower for /sn/). Therefore, no strong claim can be made about
the homorganic cluster /sn/ being easier to produce than the heterorganic /sm/,

although results are tending in the right direction according to the theory.
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Table 10 : /s/-nasal vs. /s/-liquid clusters and homorganic advantage of /s/-nasal

clusters

Figure 10 : /s/-nasal vs. /s/-liquid clusters and homorganic advantage of /s/-nasal
clusters

70% -
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Type of cluster

Homorganic advantage was also investigated in regard to clusters in violation

of the universal strength hierarchy. Table 11 and Figure 11 display the results
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.concerning bi-literal and tri-literal clusters in violation. Within the bi-literal group,

/st/ produced the lowest rate of epenthesis (51%), followed by /sp/, 53%, and by
/sk/, 59%. Again, as for the /s/-nasal clusters, there was very little difference in the

total rate of epenthesis between the homorganic cluster and the total rate for the
heterorganic clusters. The homorganic cluster was only two percentage-points lower

than the heterorganic /sp/ and eight percentage-points lower than /Sk/. Within the

tri-literal group of clusters, there was also very little difference between the total rate

of epenthesis for the homorganic cluster /sta/ (52%), and the total rates for the
heterorganic /spd/ (51%) and /ska/ (44%). The homorganic structure was only one
'percentage-poiﬁt higher than the heterorganic /spr/, and eight percentage-points
higher than /ska/. As we can see, the results concerning homorganic advantage are

probably not statistically significant, because of the small difference in the percentages
obtained. Thus, we can only say that for the /s/-nasal clusters and for the bi-literal
clusters in violation results seemed to tend in the expected direction according to the

theory. In regard to the tri-literal clusters, results were not in the expected direction.

Table 11 : Homorganic advantage of bi-literal and tri-literal clusters in violation
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Figure 11 : Homorganic advantage of bi-literal and tri-literal clusters in violation
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4.3.3- Voicing assimilation of /s/-sonorant clusters

Because of a possible link to the unexpected results concerning clusters not in
violation of the SSC, it was considered important to investigate the poss_iple

relationship between the voicing assimilation of /s/ and the rate of epenthesis. Tables

12 and 13 and Figures 12 and 13 show the results concerning the voicing assimilation
of /s/-nasal and /s/-liquid clusters and the rates of epenthesis related to these

structures. As we can see, in 59% of the clusters /sm/ and /sn/, the /s/ was voiced

by the subjects, and, out of these, 82% were pronounced with epenthesis. A much

lower rate of epenthesis (40%) was obtained in the productions without the voicing
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clusters. In this case, in 55% of the structures the /s/ was voiced by the subjects, and,
out of this number, 73% caused epenthesis. Only 41% of the /s/-liquid clusters
produced without the voicing of /s/ caused epenthesis. These results show that the

voicing assimilation of these structures is apparently related to the high rates of

epenthesis obtained for /s/-nasal and /s/-liquid clusters, but a statistical analysis would

be necessary here in order to present more reliable results.

Table 12 : The voicing assimilation of /s/-nasal and /s/-liquid clusters and their

corresponding rates of epenthesis




82

Figure 12 : The voicing assimilation of /s/-nasal and /s/-liquid clusters and their

corresponding rates of epenthesis
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Table 13 : Rate of epenthesis by voicing
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Figure 13 : Rate of epenthesis by voicing
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4.3.4- Discussion of clusters in violation vs. clusters not in violation

Both individual and group results concerning hypothesis 2 have shown that
strength relationships within the syllable did not have the expected effect on the
difficulty these learners found in handling initial clusters of two and three segments. In
fact, /s/-nasal and /s/-liquid clusters actually caused more epenthesis than /s/-stop

clusters, which violate the Syllable Structure Condition. As previously mentioned, a
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statistical test would be necessary for the results concerning /s/-nasal and /s/-liquid
clusters.
A particular characteristic of Brazilian EFL learners was observed in the output

of these subjects : the voicing assimilation of the segment /s/ in /s/-nasal and /s/-

liquid clusters. Based on my 6wn teaching experience, 1 have noticed that these
clusters are usually troublesome to Brazilians, ﬁrst, because they tend to voice this
fricative, and, second, becaﬁse the voicing assimilation of this fricative seems to be
somehow liﬁked with the placement of an epenthetic vowel. The voicing assimilation

of /s/ can be attributed to L1 influence, since this sibilant is always voiced in

Portuguese when preceding nasals or liquids, although in Portuguese they are

always in separate syllables. The words eslavo /ez. la.vu/, asma /az. ma/, desligar
/dez.1i.gay/, Oslo /oz.1lu/ illustrate this phenomenon. The results of this study
seem to indicate that the voicing assimilation of /s/ somehow facilitates epenthesis, but

this fact needs to be further investigated. The effect of voicing was not one of the
original ’hypotheses and the test was not set up to test this hypothesis. A statistical
analysis was not carried out. However, since the differences in the percentage were
great, it does not appear quite likely that inappropriate voicing assimilation was
related to the rate of epenthesis.

A possible explanation for this relationship is that voiced consonants are
more marke;d than voiceless consonants, and therefore, are expected to cause more

~ epenthesis. Silva (forthcoming) found that final voiced consonants caused more



85

epenthesis than final voiceless consonants. Thus, the voicing assimilation of /s/ in

/s/-nasal and /s/-liquid clusters may explain the fact that these structures were more
frequently modified than the bi-literal and tri-literal /s/-stop clusters, since the stops
found in /s/-stop clusters are all voiceless and cannot cause voicing assimilation. In

fact, results obtained from the analysis of both these structures showed that the /s/ in

the /s/-sonorant clusters was frequently voiced by the learners, and that epenthesis

occurred at a much greater rate when /s/ was voiced.
The voicing assimilation of /s/ and its effect on the results obtained can be

related to one of Greenberg’s (1965 :23) generalisations : that voiceless obstruents are
said to dominate over voiced obstruents in both clusters of obstruent + obstruent and
clusters of obstruent + sonant. In other words, voiced obstruents are more marked
than voiceless obstruents in these clusters. Although Greenberg is clearly referring to
relationships within obstruent-obstruent pairs and within obstruent-sonant pairs, it is
quite possible that across—c]uster-markedngss relationships conceming voicing

assimilation exist besides. Thus, the voicing of /s/ in initial in initial /s/-nasal and /s/-

liquid clusters may make these clusters (voiced obstruent + sonant) more marked than
the bi-literal and tri-literal clusters in violation of the Syllable Structure Condition
(voiceless obstruent + obstruent), and, thus, be the _explahation for /s/-nasal and /s/-
liquid clusters causing more epenthesis than /s/-stop‘ clusters. Perhaps length of cluster

and strength relations within the syllable play only a secondary role in facilitating
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epenthesis, while the mafkedness of segments which constitute a given cluster seems
to be the most inﬂuential'factor.

One more aspect to be rﬁentioned in regard to /s/-nasal clusters and /s/-liquid
clusters is that the difference in the rates of epenthesis between these structures was
probably not statistically significant, since the total rate of epenthesis thained for /s/-
nasal clusters was only nine percentage-points higher than the total rate of epenthesis
for /s/-nasal clusters. Thus, this result and the results concerning homorganic

advantage of /sm/ over /sn/, although probably not statistically significant, are at least

in the same direction of the findings of Carlisle (1988, in Carlisle, 1994 :235), who

investigated the frequency of epenthesis before the onsets /sm, sn, sl/ in

controlled environments. His hypothesis was based on .another of Greenberg’s
(1965 :27) language universals, which states that a language which has obstruent-nasal
onsets will also have obstruent-liquid ensets. Thus, according to this universal,
obstruent-nasal onsets are more marked than obstruent-liquid onsets. The results

obtained by Carlisle (ibid) showed that the /sn/ cluster caused the highest frequency of
epenthesis followed by /sn/, and then by /s1/.  The fact that /sm/ caused a higher
frequency of epenthesis than /sn/ led him to try to draw a parallel between his results

and those of Greenberg (ibid :29), who found that a coda of a nasal + homorganic

obstruent was less marked than a coda of a nasal + heterorganic obstruent. Thus,

Carlisle’s explanation for the /sn/ cluster being easier than /sm/ cluster was that in the
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former the segments are homorganic and, therefore, more easily articulated, whereas
in the latter they are heterorganic. The results of the present study lean in the
direction of homorganic advantage for /s/-nasal clusters, and also for the bi-literal /s/-
stop clusters. If this advantage really does exist, however, it disappears with the
influence of the additional segment in the tri-literal /s/-stop clusters. A statistical
analysis would be necessary in order to make a stronger claim in relation to the
homorgan.ic advantage obtained for these clusters.

Markedness relationships related to voicing, as discussed above, associated
with strength relationships within the syllable, may help us clarify the results obtained
for hypothesis 2. As commented by Carlisle (1991 :91), the difference in sonority
vbetween the first and the second member of an onset may influence the. rate of
epenthesis, since this rate tends to increase as the difference in degree of sonority
between the two segments decreases. If we consider that nasals are less sonorant than
liquids, which implies a smaller difference in degree of strength between nasals and the -

fricative /s/ than between liquids and /s/, we can then understand why the rate of
epenthesis before /sm/ and /sn/ onsets was higher than before /s1/.

Another explanation for liquids being easier than nasals in regard to these
clusters is the fact that Portuguese allows /I/ in the second position within the syllable

after bilabials and velar sfops (e.g. pluma /plu.ma/- “plume”, globo /glo.bu/-
“globe”) whereas /m/ and /n/ are never found in this ‘position, regardless of the

consonant in first position.
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Overall, the analysis concerning strength relationships within the. syllable
yielded both expected results and results which were unexpected but explainable
through markedness theory. On the one hand, results obtained for /s/-nasal clusters
versus /s/-liquid clusters were expected accordihg to the theory of markedness and to
the Syllable Structure Condition, alfhough a statistical analysis would be necessary
here in order to make a stronger claim. On the other hand, results concerning initial
/s/-clusters in violation of the Syllable Structure Condition versus initial /s/-clusters not
in violation appeared, at first, contrary to both hypothesis two and the theory of
markedness. However, after verifying that /s/-nasal and /s/-li_quid clusters become

more marked than /s/-stop clusters due to the voicing assimilation of /s/ (Greenberg,

1965 :23), we can, then, say that these results went only against hypothesis two, but
not against the theory of markedness.

In addition to markedness, the exceptionality of /S/ can also help explain the

results obtained in this study. Hooper (1976 :218) points out this exceptionality,

which makes /s/ behave differently in different languages. In English and Icelandic,

for instance, it is considered a very strong consonant and can occur before and after

obstruents in syllable final position in English. In Spanish, on the other hand, /s/ is

considered a rather weak consonant in terms of its distribution, since /s/~-stop clusters

cannot be found in this language. The /s’ in Portuguese is also considered to be a

weak consonant, due to the fact that it becomes voiced in voiced environments. In
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Icelandic, on the other hand, where /s/ is regarded as a strong consonant, it never

voices in voiced environments (Istre, 1981 :191). The fact that learners found /s/-stop
clusters easier than /s/-nasal and /s/-liquid clusters, in spite of their violation of the
Syllable Structure Condition, may be somehow linked with the ’excepti‘onality of this
segment.

Tropf (1987) also found fhe sonority factor to be relevant for the choice of

certain variants in the production of onsets of the form /§C(C)/, but only'investigated

clusters which were in conformity with the canonical syllable structure. So, although
her results are consistent with the results obtained here for /s/-nasal in relation to /s/-
liquid clusters, they cannot be directly related to those obtéined in this study for
clusters in violation of the Syllable Structure Condition, where the sonority
relationship between the first and the second segment of onsets by itself did not prove
to be the most important variable constraint in facilitating epenthesis.

One more possible explanation for the results showing a greater rate of
epenthesis before clusters not in violation of the SSC is relaféd to frequency of
exposure. There are eight different types of /s/-stop clusters as opposed to four types
of /s/-sonorant clusters, giving learners a greater exposure to the former.

Summing up the discussion, the results concerning the comparison of /s/-nasal
clusters to /s/-liquid clusters, although possibly not statistically significant, tended
toward conformity with both the Markedness Differential Hypothesis (MDH)

(Eckman, 1987a) and The Structural Conformity Hypothesis (SCH) (Eckman,
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Moravicsik, & Wirth, 1989, in Eckman 1991). In relation to the MDH, /s/-nasal
clusters, as expected, caused somewhat more epenthesis than /s/-liquid clusters, since
the former type of cluster is more marked than the latter (Greenberg, 1965 :27). Also,

within the class of nasals, /sm/ was expected to cause more epenthesis than /sn/, since
the segments in this particular cluster are heterorganic whereas in /sn/ they are

homorganic (Carlisle, 1994 :235). In relation to the SCH, results of /s/-nasal vs. /s/-
liquid clusters also supported this hypothesis, since /s/-nasal clusters caused somewhat
more epenthesis than /s/-liquid clusters, and, the heterorganic cluster /sm/ caused
somewhat more epenthesis than the homorganic cluster /sn/. These results showed that
the universals that hold for the primary language (English) also held for the subjects’
interlanguages, since the more ﬁarked type of clusters in English (/s/-nasal clusters
and heteforganic clusters) produced the highest rates of epenthesis in the subjects
interlanguageé. These results, though, need to be further investigated due to the lack
of a statistical analysis.

Results concerning clusters in violation of the Syllable Structure Condition vs.
clusters not in violation appear to contradict the MDH and the SCH if the only
variable taken into consideration were the sonority relationship between the first and
the second member of these.onsets. In this case, according to the MDH, /s/-clusters in
violation were expected to cause more epenthesis than /s/-clusters not in violation,
since they do not exist in the native language (Portuguese) and are also more marked

in the target language (English). In regard to the SCH, /s/-clusters in violation of the
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Syllable Structure Condition are not expected to exist in the interlanguages of the
subjects without the prior existence of clusters not in violation. However, if we
consider the fact that the first member of /s/-nasal and /s/-liquid clusters was mostly

pronounced as /z/ by the Subjects, and that it led to the formation of a more marked

type of cluster (voiced obstruent + sonant) in opposition to a less marked type

(voiceless obstruent + obstruent), results, then, were in accordance with both
the MDH and the SCH, since the more marked-type of cluster caused more epenthesis
than the less marked type.

The issue of environment is the topic to be discussed in the next section.
4.4- The consonantal strength hierarchy across syllables

‘Hypothesis 3 wa.s based on Hooper’s (1976:220) principle of strength relations
across syllables, which was further reformu[ated by Murray & Venneman (1983:520)
into the Syllable Contact Law, which says, “the tendency for a sy“abic structure A$B
to change, where A and B are marginal segments and a and b are the Consonantal
Strength values of A and B respectively, increases with the value of @ minus 5.” In
other words, the more the consonantal strength of A exceeds that of B, the greater the
syllable structure violation will be, and the more likely some remedial measures will be
employed in order to improve syllable contact. Applying this law for diachronic
Change in primary language to interlanguage phonology, it was predicted that due to

the effect of strength relations across syllables learners would have greater difficulty in



92

producing initial /s/ clusters preceded by segments of greater or equal strength value

than those preceded by segmeﬁté of lesser strength value.

To -test this prediction, eight categories of environment were elaborated
according to the degree of strength of segments. The strength value for each of these
categories was calculated based on the consonantal strength hierarchy below proposed
by Hooper (1976 :206). Notice that affricates are not represented in this scale, but
were given value 7 since Hooper (ibid) believes that they should be placed at the very
end. Vowels are not represented either, since it is a consonantal streh'gth scale, but
were given the lowest strength value (0) due to the fact that they always occupy the

peak of the syllable.

voiced voiceless continuants voiceless
glides | liquids nasals coﬁtinuants voiced stops stops
>

1 2 3 4 5 6

~In order to establish the difference in strength between the environment and

/s/, the segment which initiated all clusters, the strength value of /s/, which is (5), was

subtracted from the strength value of the environment. which preceded the cluster. For

instance, either of the affricates /t § , d3/ minus the voiceless fricative /s/ gives a
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strength value of (+2), since 7-5= +2. Below are the syllable contact numbers

obtained by subtracting /s/ from the environment .

o Affricates /t §, dz/: value (+2)
- @ Voiceless stops /p, t, Kk / : value (+1)
e Voiceless continuants and voiced stops /b,d,g,s, f,08,§/: value (0)
¢ Voiced continuants /z, v, 3, 8/ : value (-1)
. Nbasals /m,n, 1/ value (-2)
e Liquids /1, 1/ : value (-3) |

e Vowels /i, u, ou, a1, au, 01/ value (-5)

Besides the syllable contact numbers mentioned above, the null environment
was also considered. It occurred either when subjects paused between the word which

supplied the environment and the word with the /s/ cluster or when the word with the

/s/-cluster initiated a sentence. Glides would have been difficult to place in the
position of environment, and were, therefore, not included in the analysis. Vo.wels
which were nasalized due to L1 interference wére assigned the same strength value as
those not nasalized. It is important to mention that although the test was designed

with the same number of sentences for each environment, some of the environments
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occurred more often than others because of substitution. For instance, final /1/ was
often substituted by /u/ or /u/ due to L1 interference, since this liquid is never realised

as such at the end of the syllable in Poﬁuguese.

In the results of hypothesis 3, as for hypotheses 1 and 2, epenthesis is
expressed in percentages. These percentages were calculated by dividing the number
of occurrences of epenthesis in a given environment by the number of sentences which
contained that environment. The rates of epenthesis for each environment will be
given first for each individual and then for the whole group. Two complementary
analyses will be carried out for the whole group : one comparing environments of
lesser strength to environments of equal or greater strength and to null context, and
the other comparing environments in terms of whether they were vowels, consonants

or simply null.
4.4.1- Analysis of the syllable contact numbers

The results displayed in Table 14 and Figure 14 show the rates of epenthesis of
all subjects individually for the different syllable contact numbers. For subject 1, the
highest rate of epenthesis (60%) was caused by null context, followed by 57% for the
syllable contact number [0], 55% for [+2], 45% for [-2], 43% for [-1], 31% for both
[-5] and [+1], and 11% for [-3]. For subject 2, the highest rate of epenthesis (100%)

was obtained for the syllable contact numbers [+2] and [-3], followed by 87% for [-
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1], 80% for [-5], 75% for null context, 74% for the syllable contact number [-2], 73%
for [0], and 63% for [+1]. For subject 3, the highest frequency of epenthesis (68%)
. was caused by vthe syllable contaét number [+2] , followed by 61% for [-1], 60% for [-
5], 53% for null context, 50% for the syllable contact number [-3], 44% for [0], and,
finally, 18% for [+1]. For subject 4, the frequencies of epenthesis were as follow :
85% for null context and for the syllable contact number [-1], 75% for both [-3] and [-
2], 63% for [-5], 54% for [0], 44% for [+2], and 22% for [+1~]. In regard to subject 5,
a rate of epenthesis of 72% was obtained for the syllable contact number [+2],
followed by 67% for null context, then 55% for the syllable contact number [-5], then
50% for [-3], 39% for [-2], 38% for [0], 31% for [-1], and finally, 13% for [+1].
The rates of epenthesis of subject 6 were as follow : 85% for the syllable contact
number [-3], 75% for null context, 70% for the syllable contact number [-1], 68% for

[-5], 54% for [+2], 43% for [0], 41% for [+1], and 27% for [-2].
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Table 14 : Individual rates of epen. for the different syllable contact numbers

61 9 22 7 60 26

19 1 10 3 34 8 5
31% [11% (45% |43% [S7% [31% |55%
30 4 19 16 37 19 12
24 4 14 14 |27 12 12
80% |100% [74% (87% |73% |63% (100%
52 8 23 23 66 3:; 25=
31 4 7 14 29 7 17
60% |S0% [30% |61% [44% [18% |[68%
46 4 16 13 46 23 18

2§ 3 12 11 25 5 8
63% |75% |75% |[85% [54% [22% |44%
60 12 23 16 81 30 25

33 6 9 5 31 4 18
55% (S0% |39% |31% |[38% [13% |72%
54 13 22 20 74 27 13 —
37 11 6 14 32 11 7
68% |[85% |27% |(70% [43% [41% |S4%
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Figure 14 : Individual rates of epenthesis for the different syllable contact

numbers
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Group results were important for statistical reasons because of the fact that the

number of sentences within each category was small. General tendencies could be
masked in the report of the individual results.  The results concerning the frequencies
of epenthesis obtained for the whole group of subjects for the different syllable contact

numbers show that the highest rates come from the positive end of the scale- 66% for
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(+2), and then from the middle of the scale- 64% for (-1), and then from the negative
end- 57% for (-5). The lowest rate- 29% for (+1)- is next to the highest at the
positive end of the scale. It is obvious that there is no sequence according to the

syllable contact numbers (Table 15 and Figure 15).

Table 15 : Group rates of epenthesis for the different syllable contact numbers
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Figure 15 : Group rates of epenthesis for the different syllable contact number
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Environments were also analysed according to whether they were null,

environments of lesser strength ([-5], [-3], [-2], [-1]), and environments of equal or
greater strength ([0] , [+1], [+2]). Table 16 and Figure 16 show that the frequency of
epenthesis was considerably higher after the null context (72%) than after the other
two. As to the difference between venvironments of greater or lesser strength, contrary
fco expectations, more epenthesis §vas produced after segments of lesser strength
(56%) than .those of greater strength (46%), making it imppssible to support

hypothesis 3, based on Murray and Vennemann’s Syllable Contact Law.
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Table 16 : Rates of epenthesis for null context, environments of lesser strength

and environments of equal or greater strength

Figure 16 : Rates of epenthesis for null context, environments of lesser strength

and environments of equal or greater strength

RATE EPEN

Null Lesser Equal or
context strength greater
strength

Environment

An analysis was also conducted in which environments were divided into

vowels, consonants or simply null. Results displayed on Table 17 and Figure 17 show

that the highest rate of epenthesis occurred after the null context (72%), followed by
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vowels (57%) and finally, by consonants (49%). The total rate of epenthesis obtained
for the null context was fifteen percentage-points higher than that obtained for vowels,
and twenty-three percentage-points higher than that obtained for consonants. There
was very little diffefence between the total rate of epenthesis .for vowels and the total
rate for consonants, the former actually being eight percentage-points higher.
Although results concerning vowels a'nd‘consonant_s showed a slight tendency to be
~ contrary to the expgctations, a statistical analysis would be necessary here in érder to

say that vowels caused more epenthesis than consonants..

Table 17 : Rates of epenthesis for null context, vowels and consonants
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Figure 17 : Rates of epenthesis for null context, vowels and consonants
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An analysis comparing voiced/voiceless obstruent pairs in the context was

conducted in order to verify if these subgroups of consonants could be acting as

variable constraints. The rates of epenthesis for the voiced stops wére 69% for /b/,
52% for /d/, and 85% for /g/. In regard to the voiceless stops, the rates were 28% for
Ip/, 27% for /t/, and 23% for /K/. The rates of epenthesis for the voiced fricatives
were 45% for /v/, 25% for /0/, 63% for /z/, and 100% for /3/. Voiceless fricatives
yielded the following rates of epenthgsis - 32% for /f/, 11% for /6/, 40% for /s/, and
27% for /§/. The rates of epenthesis for the affricates were 86% for the voiced /d3/

and 49% for the voiceless /1 §/. Thus, the results show that, in every case, the rate for
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the voiced member of the pair was much greater than the rate for the voiceless
fn'ember, and in half of the pairs the rate for the voiced member was rﬁore than twice
as great. Collapsing these results, the average rate of epenthesis for voiced obstruents
was (69%), compared to less than half- 31%- for voiceless obstruents. It appears
clear that voicing assimilation in the environment is a very important variable (Table

18 and Figure 18).

Table 18 : Rates of epenthesis for voiced/voiceless obstruent pairs in the context
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Figure 18 : Rates of epenthesis for voiced/voiceless obstruent pairs in the context

(Dark bar: voiceless / Light bar: voiced)
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4.4.2- Discussion of the different environments

In the individual analysis, only results of subject 1 supported the hypothesis
based on Murray and Venneman’s (1983 :520) Syllable Contact Law, since this

subject produced more epenthesis after environments of equal or greater strength
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(49%) than after environmentsb of lesser strength (33%), although the highest rate of
epenthesis (60%) was obtained for null context. The results of the remaining subjects
(2, 3, 4, 5, and 6) contradicted the Syllable Contact Law in the sense that
environments of lesser strength caused somewhat more epenthesis than environments
of equal or greater strength. Three out of these subjects (4, S, and 6) produced more
epenthesis after null context than ahy othér type of environment. The tendency
showed by.the results which were contrary to the SCL would have to be further
investigated by carrying out a statistical analysis

Results for the whole group demonstrate that there was little difference
between the total rate of epenthesis for environments of lesser strength (56%) and the
total rate for environments of equal or greater strength (46%). The former aétually
being ten percentage-points higher than the latter. The null context, which caused the
highest frequency of epenthesis (72%), was sixteen percentage-points higher than
environments of | lesser strength, and twenty-six percentage-points higher than
environments of equal or greater strength. Thus, although it cannot be said from these
data that results contradict the hypofhesis based on Murray and Vennemam’s Syllable
Contact Law, siﬁce no statistical analysis was conducted they certainly do not support
it.. No relation was found between the syllable contact numbers and the way the
frequency of epenthesis increased or decreased. In other words, the frequency of
epenthesis did not increase gradually from the syllable contact numbers of lesser
strength to those of equal or greater strength. Rather, no consistency was found in

regard to these numbers. Thus, these results show that strength relations across the
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syllable by themselves did not seem to influence the rate of epenthesis produced by the
Subjécts.

The null environment was the only type of environment which expressed a
consistently high rate of epenthesis in all the analyses conducted. Only in the
individual analysis of subjects 2 and 3 this environment did not cause the highest rate
of epenthesis. The reéson why the null context induced epénthesis to such a higﬁ
degree may have to do with the fact that when words are said in the stream of speech
some instantiations of epenthetic vowel may be deleted, .and may, therefore, surface
much less often in the speech of learners than when they occur before a word initiating
é sentence or before a word which is preceded by pause. In Tarone’s study (1987a)
of epenthesis after codas of single consonants, results regarding null context also
yielded the highest rate of epenthesis (50%) of all environments considered.

Carlisle (1991 :85) considered vowels and consonants to be the only
environmental constraints which influenced the rate of epenthesis, gince no significant
result was obtained for the subgroups of consonants sonoramt vs. obstruents and
voiced vs. voiceless obstruents. The results of this study concerning vowels and
consonants as environments did not corroborate those of Carlisle (1991, 1994), who
found the frequency of epenthesis to be higher after word-final consonants than after
word-final vowels. Tarone ( 1987a) also found a higher frequency of epenthesis
before word-initial consonants than word-initial vowels. In the present study, though,
vowels induced epenthesis (57%) more frequently than consonants (49%), although
this difference was not statistically confirmed. The subgroups voiced/voiceless

obstruent pairs seem to have acted as environmental constraints, since the rate of
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epenthesis for the voiced obstruents was 69% while that for the voiceless obstruents
was 31%. Again, the issue of voicing assimilation seems to have played a crucial role
in inducing epenthesis. In the results of the previous section it was suggested that the

voicing of the fricative /s/ in initial /s/-clusters caused high rates of epenthesis

produced by the subjects, since the voicing assimilation of this fricative led /s/-nasal
and /s/-liquid clusters to become more marked than s-stop clusters. In this section,
results show that voiced obstruents caused the second highest frequency of epenthesis
(69%), followed by 57% obtained for vowels and 31% for voiceless obstruents. The
highest rate of epenthesis, though, was that obtained for null environment (72%). The
difference between these.total rates of epenthesis would have to be confirmed by a
statistical analysis in order to.make stronger_clairﬁs concerning the degree of difficulty
of these environments. A statistical test would be interesting specially for comparing
voiced obstruents to vowels and null context to voiced obstruents, since the difference
between these environments‘was rather small in terms of percentage-point.

Carlisle (1991 :90) states that both the degree of sonority of the preceding

environment as well as the sonority relationships among the members of initial /s/

clusters may affect the frequency in which epenthesis occurs. In Ehe present sfudy
none of these constréints seems to have played a major role in affecting the rate of
epenthesis. Instead, markedness relationships in terms of voicing assimilatioﬁ between
members of the initial /s/ clusters acted as a more powerful constraint in inducing

epenthesis than length of cluster or strength relations within and across syllables.
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Thus, a constraint different from those observed in previous studies could be proposed
to influence the rate in which epenthesis occurs in second language acquisition.

The large range of percentages obtained for the different syllable contact
numbers seems to indicate that there is something in the environment affecting
difficulty. For instance, the high rate of epenthesis for the null context may be related
to the fact that speakers were not assisted» by rhythm. Also, some syllable contact

numbers (+2, 0, -1) involve segments which require assimilation (/t§,d3, §,z,3/)a

process not usually present in the speech of these learners. As already discussed, the
results of this study contradicted those obtained by Carlisle (1991) and Tarone
(1987a), whose subjects were ﬁon-native speakers' of English living in English-
speaking countries. In the present study, none of the subjects was fluent in English or
had ever spent any time abroad. These aspects may have to do with the difference in
the results obtained from previous fesearch, since when there is a lack of fluency, it
may make no difference whether a word ends in a vowel or a consonant. In this study
learners frequently could not make the assimilation between words.

All in all, there is some evidence that environment was relevant, but not in the
direction of previous research (the vowel vs. consonant constraints proposed by
Carlisle, 1991) or in terms of the predictions made based on the syllable contact
numbers. Silva’s (forthcoming) results were in the direction predicted by the same
theory, but his study dealf with final singleton consonants, while the preéent study

dealt with initial /s/ clusters, which in themselves are exceptional.
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The results of this study show that although languages share many uﬁiversal
properties, some of the individual features of the native language may sometimés play
a more important role in the process of acquisition than any of the universal
characteristics of languages. This is the case of the voicing assimilation of the fricative

/s/ before nasals and liquids in different syllables in Portuguese. This particular

characteristic of Portuguese seemed to have influenced the rate of epenthesis to a
higher degree than strength relations within and across syllables, aspects of the

syllable which are more universal.

4.5-Summary of Overall Results

‘The first hypothesis predicted that learners would have more difficulty in
producing initial three-segment clusters than two-segment ones. The results of the
two- analyses carried out in order to verify whether the length of the‘ cluster influenced
the rate of epenthesis were as follows :

¢ when compéring /sC/ clusters vs. /sCC/ clusters independent of cluster
components, results show that there was very little difference between the total rate of
epenthesis for /sC/ structures and the total rate for /sCC/ structures. A statistical
analysis would be necessary in order to confirm that the /sC/ structures caused more
epenthesis than the /sCC/ structures.

e when comparing clusters grouped by their second component, results show

that /sCC/ clusters caused somewhat more epenthesis than /sC/ for two gréups of
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clusters analysed, whiic in the third group of clusters‘ /sC/ structures were more
difficult to produce than /sCC/. Because of the small difference between the total
rates of epenthesis for the /sC/ and for the /sCC/ clusters, it cannot be said from these
data that the tri-literal structures caused more difficulty.

Thus, the results concerning the first hypothesis showed that cluster length alone
did not determine the rate of epenthesis, since, in general, /sC/ clusters caused
somewhat more epenthesis than /sCC/ clusters. This would -have to be further
investigated in futuré research in the field.

The second hypothesis predicted that clusters in violation of the sonority

hierarchy principle /sp, st, sk, spua, stu, spl, skw/ would cause more epenthesis
than clusters not in violation /s1, sm, sn/. Results demonstrated that clusters which

are not in violation actually caused somewhat more epenthesis than clusters which are
in violation, therefore, showing that strength relations within the syllable did not act as -
a crucial factor in causing epenthesis. In spite of the great difference between the
rates of ebenthesis obtained for the /s/-sonorant clusters in relation to the /s/-stop
clusters, a statistical test would be necessary in order to confirm that the former causes
more epenthesis than the latter.

The third hypothesis predicted that strength relations across the syllable would

affect the difficulty learners would find in producing initial /s/ clusters. Results

showed that strength relations across the syllable did not act as a crucial factor in
causing epenthesis, since there was very little difference between the total rate of

epenthesis for environments of lesser strength and the total rate for environments of
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equal or greater strength. Also, there was no tendency for epénthesis to increase or
decrease with the degree of difference in strength across syllables.

Environment was found to be important, not in terms of the difference in
strength between A $ B, but in terms of the degree of markedness regarding voicing
assimilatiqu. Markedness relationships of voicing assimilation were found to be

important not only in the environment, but also with the clusters themselves. Thus,

the .voicing assimilation of /s/ in clusters not in violation (/s/-nasal and /s/-liquid) made

them become more marked than /s/-clusters in violation (/s/-stop), and, consequently,
more difficult to be produced. In this study, markedness relationships of voicing
assimilation seem to have predominated over strength relationship§ within and across
the syllable.

It is important to point out that a statistical analysis would be necessary in this
study only to confirm the unexpected results obtained for each of the hypotheseé.
That is to say, for showing that : a) bi-literal clusters causé more epenthesis than tri-
literal clusters ; b) clusters not in violation cause more epenthesis than clusters in
violation ; ¢) environments of lesser strength cause more epenthesis than eﬁvironments
of equal or greater strength. In regard to the original hypotheses, it was possible to
answer them even without a statistical test, since all results tended in the opposite

direction.
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Chapter S- Conclusion

5.1- Limitations of the Research

The results of this study would have been more reliable if the following aspects
were improved :

a) statistical analysis- a statistical test would be necessary in order to confirm
the unexpected results obtained for the hypotheses as well as to confirm the results
concerning the voicing assimilat.vion of /s/. 1t would not be necessary, though, in order
to answer the original hybotheses ;

" b) a larger number of subjects ;

¢) various sociolinguistic contexts- different sociolinguistic contexts could
have been used besides Iist-reéding. The resulting pronunciation would have been
less accurate in free speech than in word-list reading, but the patterns found would
most likely have been the same. The use of various sociolinguistic and
phonological contextsvcan be illustrated by Beebe’s (1988) study. She, the first
SLA researcher to follow Laon (Dickerson, 1974), tested 10 subjects over 9
months in 3 different speech “styles” : free speech, dialogue reading and word-list |
reading. She also included different phonological contexts. For all the subjects the
list-reading produced the most accurate pronunciation and‘ the free speech the least
accurate. They were also consistent in reacting to the phonological contexts- the

same contexts elicited more or less accurate pronunciation for all subjects. The
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easier the sociolinguistic context (speech style) and the phonological context, the
more accurate the variable produced, But the patterns were the salﬁe.
d) one more rater in order 1o have interrater reliability.
The ideal way to conduct this research would have been by improving all the
limitations just mentioned, but it was not possible due to the limited scope of this
research (Master’s thesis). Thus, 1 would suggest that all these aspects were taken

into consideration in a group research in the field.

5.2- Theoretical Implications

In this section, some suggestions will be made concerning the theories used in this
-study in relation to the results obtained. According to Anderson (1987 :283), longer
clusters are more marked than shorter clusters, and therefore, more difficult to be
acquired. If this statement is to be applied on a universal basis, /sC/ clusters should
have been easier than /sCC/ clusters. However, results shoWed that, at. least for this
particular group of learners, shorter clusters caused more epenthesis than longer
clusters; thus, casting doubt on the degree to which SL production is constrained by
UG. Perhaps we should be more cautious and say that the extent to which learners -
have access to these principles and parameters is directly related to the interaction
between their native language and the target language. This seems to be a plausible

explanation of why results did not support the influence of UG in terms of cluster
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length, but did support the ihﬂuence of UG in regard to markedness relationships in
terms of voicing, both in the environment and within the cluster itself.
| YOung-Scholten (1994) investigated one of the principles of sonority, the sonority
sequencing generalisation, based on the production of initial clﬁsters by Arabic
learners in a study conducted by Broselow (1987). She concluded that phonological
principles of UG are accessible to second language learners, since the subjects who
took part in that research were sensitive fo the violations of the sonority sequencing
generalisation in some of the initial /sC/ clusters: In the present study, however,
clusters not in violation of the Syllable Structure Conditioning caused more epenthesis
than clusters in violation. Again, results were contrary to predictions made by UG, at
least from the perspective of strength relations.
Hooper’s (1976) theo‘ry of universal and language-specific syllable structure
-served as the basis for this research. In her theory she proposes a universal condition
on preferred syllable structure which determines, among other aspects of the syllable,
that the degree of strength of the conéonantal segments which comprise a syllable
should decrease from syilable-initial position towards the nucleué. Hooper also
proposes that a syllable-initial C be stronger than the immediately preceding syllable-
final C, a principle which was further reformulated by Murray & Venneman
(1983 :520) and served as the basis for the Syllable Contact Law. According to the
Syllable Contact Law, the more the consonantal strength of A exceeds that of B, the
greatér the syllable structure violation will be, and the more likely some remedial
measures will be employed in order to improve syllable contact. If we analyse the

results of this research in relation to the theory on which it was based, we can see that
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strength relations within and across the syllable did not have much effect oﬁ the
production of initial /s/-clusters, since clusters in violation of the Syllable Structure
anditioning caused less epenthesis than clusters not in violation, the only exception
being the comparison between nasals and the lateral, and environments of equal or
greater strength caused less epenthesis than environments of lesser strength. Thus,
there is very little support in the results of this study for the relevance of strength
relations within or across the syllable to second language acquisition. Rather, the
results concerning the tendency to voice the sibilant in voiced environments indicate
that native-language transfer has taken preference over UG. It can be said, then,
that results of this study have not demonstrated any link between second language
acquisition of /s/-clusters and diachronic language change, the perspective from which

the syllable was investigated by Murray & Venneman.
5.3- Pedagogical Implications

The results of several studies (Patkowski., 1994 ; Carlisle,' 1994 ; Yavas, 1994)
conducted in the field of second language phonological acquisition have provided
important infdrmation for the teaching of pronunciation. The findings of such studies
certainly enrich the instruction of pronunciation, since learners can have access to
material and activities suitable to their levels and presented based on a hierarchy of
difficulty. The grading of the teaching material implies presenting less complex
structures first, followed by more complex structures. Oﬁé of the greatest benefits

provided by these findings is, in my opinion, the interaction between what takes place
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in research and what teachers actually do in class, since for many years researchers
worked basically on their own, making no further use of the results obtained from their
studies. Thus, the applicaﬁon of these findings to the teaching of pronunciation works
like a bridge connecting two separate worlds.

The role of the teacher in the teaching of pronunciétion should be that of someone
~who makes use of the latest findings in the field aﬁd adapts them to the learners’
reality. In other words, not all teaching suggestions made apply necessarily to all
learners of different 1.1 backgrounds. In fact, specific characteristics of the native
language should be considered carefully. To illustrate this fact, the present study
resulted in a different hierarchy of difficulty than that obtained by Carlisle (1994),
although both studies dealt with initial /s/-clusters. This difference may be related to
the fact that in this study the subjects’ native language was Portuguese while in the
study conducted by Carlisle the subjects’ native language was Spanish.

Carlisle (1994) suggesté that less marked structures be presented to learners

before more marked structures. Based upon his results, two-member onsets should

be presented before three-member onsets, /s1/ cluster before /sm/ and /sn/ clusters,
/sm, sn, sl/ before /st,sk,sp/, and vocalic environment before consonantal

environments.
Results of the present study indicate that when teaching the /s/-nasal and /s/-

liquid clusters, the voiceless quality of /s/ should be stressed, since the rate of

epenthesis increases dramatically with the voicing of /s/ in these structures. Another
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suggestion is that the environments in which the /s/-clusters appear should be practiced
in the following sequence :

e Voiceless contexfs

o Vowels

. Voiced contexts

The null context should be the last environment to be presented to learners.
Learners should also be taught how to link words in order to avoid pauses, which
helped increase the rate of epenthesis. Again, it is important to point out that these
teaching points may be specific to native speakers of Brazilian Portuguese whose

language differs in many respects from other languages already investigated.

- 5.4- Future Research

Besides the improvement of all the limitations mentioned above, many aspects
of the present study'could be ;:hanged in order to obtain more comprehensive and
reliable results concerning the acquisition of initial /s/-clusters by Brazilian EFL
learners. For instance, the difference between natural acquisition and classroom
learning could also be investigated. Subjects would then be selected according to
these two categories. One more change that could be made in relation to the present
research is to have subjects divided into Spanish and Portuguese speakers. This would
provide findings more specific to each of these languages, since most of the previous

studies on /s/-clusters dealt basically with Spanish speakers.
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Concerning the corpus, my suggestion is that environments should be better
controlled in order to collect a balanced amount of each of the contexts. Substitutions

of" environments occurred very frequently for different reasons. For instance, /1/ was
rarely produced as a lateral, but usually as the vowel /u/ due to native language
interference. The segment /3/ was frequently substituted by /d3/ due to spelling
interference. The phoneme /8/ was often replaced by /d/ also because of native

language interference. Thus, a better way of ensuring the production of these contexts
could be developed in future reséarch.

More essential than any of the suggestions made above is that researchers in
the field of second language acquisition téke a greater interest in the area of phonology

and, consequently, help enlighten this so neglected area of second language teaching.



Appendices

Appendix A- Corpus

1) sp Clusters

/i/- He speaks with the girls all the time.

/e1/- They gpoilt everything.

/u/- How do you .spell your name?

/ou/- No spitting on the floor.

/p/- That map specially attracted me.

/- 150 not speed up, please.

/k/- The black spades are in the big box.

/s/- His father is a famous speech therapist.

/§/- Your rush spoilt everything.

/£/- People’s. life span in Brazil is not very long.

/£ §/- 1 don’t like such spoilt children.

/8/- The twentieth Spanish person in the list is Carlos.
/b/- The whole mob spoke to the minister.

/d/- A mad sponsor decided to pay for the conference.

/g/- The big spatula is for the icing of the cake.
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/z/- You should always specify what you want.
/3/- She bought a beige spaniel.

/v/- Lots of spectators were standing by the gate.
/8/- Children love playing with spades.

/d3/- We don’t give the judge special privileges.
/m/- There are some special effects in that film.
/n/- This has been done specially for you.

/n/- They sang spectacular songs.

/r/- The beggar spelt his name.

/1/- Several species of mammal are in danger of extinction.

null- Spaghetti is my favourite dish.

2) st Clusters

/e1/- You may stay here.

/- Those guys are too stubborn,

/ou/- No standing near the door. .

‘/a1/- My staff is better trained.

/p/- 1 hope steelworkers are not on strike.

/t/- Don’t get stuck there.
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/R/- 1 do not like stale bread.

/s/- Hamley’s is a famous store in London.
/§/- Don’t brush stallions in this area.

/£/- Jeff steals all the time.

/8/- The cloth stains cannot' be removed.
/t §/- That is such still water.

/b/- They rob students out in the park.
/d/- You should stand up for your rights.
/g/- The big stapler is better.

/z/- She was stabbed by her husband.

/3/- The rouge stuck on the clown’s face.
/v/-1t’s all a matter of style.

/8/- Clean the cut with sterilised cotton.
/d3/- The judge stood by the window.

/m/- I’m starving.

/n/- Mix all the ingredients and then stir the sauce.
/n/- You can see shooting stars at night.
/r/- Peter stares at me every day. |

/1/- All staple diets are regular and basic.

null- Students are not allowed in the hall.
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3) sk Clusters

ha/- If you do skateboarding you’re prone to having bad knees.
/ou/- You should go skiing.

/a1/- That guy skin-dives every weekend.

/au/- The éow skipped across the pasture.

/p/- 1 hope skiving does not become common practice here.
/t/- The cupboard was hanging a bit skew.

/k/- The book skips over adult life.

/s/- Famous skinheads were present at the meeting.

/§/- Josh skidded into the ditch.

/£/- This section is a brief‘ sketch of the school’s histqry.
/6/- Both skiérs got hurt.

/t §/- Which ski lift are you taking?

/b/- Bob skimps on his warrh-up exercises all. the time.

/d/- Some fish passed skimming along the bottom of the sea.
/g/- Big skiffs are not allowed in this river.

/Z/- She is skeptical about it.

/3/- Beige skirtings were fitted on that house.

/v/- He has a nice pair of skis.



/8/- They acted with skill and conviction.

/d3/- She was wearing a huge skirt.

/m/- Sam skinned hi; knee.

/n/- A human skeleton consists of many bones.

/n/- Long skeins of geese were flying over the rooftops.
/r/- Mark likes roller-skating.

/1/- Paul skewered bits of meat on the branches.

null- Sketchpads are useful for drawing on.

4) sw Clusters

/ou/- A few years ago swearwords were rarely heard.
/a1/- Thai sweets are delicious.

/au/- You must now swear on the Bible.

/01/- The boy swept the floor yesterday. |

/p/- Stop swanking, please.

/t/- The showers brought swarms of insects to the place.

/R/- Turtle-neck sweaters are beautiful.
/s/- This swampy area should be cleared.
/§/- Josh swapped his old car for a new one.

/f/- Think of your wife sweating over the stove.

123



/6/- Both swans belong to the local zoo.

/t §/- Which sweater should I wear?

/b/- Bob swatted mosquitoes all night long.

/d/- David swore he would never tell anyone.
/g/- Big swastikas were drawn on the wall.

/z/- These swimmers were the winners.

/3/- Beige sweatbands were worn by the athletes.

/v/- These plants grow by the edges of swamps.

/8/- You can find many people with swarthy complexions.

/d3/- She worked at a huge switchboard.

/m/- Jim swaggered béck to hiS place.

/n/- Wrap the baby in swaddling clothes.

/n/- Don’t take a long swallow of this whiskey!
/r/- Peter swam out into the sea.

/1/- Michael»swabbed the floor this morning.

null- Sweets are bad for your teeth.
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5) sm Clusters.

/i/- They always see smugglers crossing the border.

/ou/- So smokers ére not allowed here?
/au/- The bow smashed into the dock.
/01/- She gave me a coy smile.

/p/- This soup smells good.

/t/-T've got small pox.

/k/- You look sme;rt tonight.

/s/- London is famous for its smog.

/§/- Josh smirked and left the room.

/£/- My wife smol‘(es heavily.

/6/- They both smashed up the car.

/t §/- Each smithy should be cleared today.
/b/- Bob smiled at me.

/d/- His dad smacked him on the bottom.
/g/- Big smelters are used in this factory.
/z/- She said his smile was beautiful.
/3/- She wore a beautiful beige smock.

/v/- They were accused of smash-and-grab robbery.
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/8/- They used to fight with small arms.

/dz/- The wallpaper had huge smudges all over it.
/m/- I’ve got some small change.

n/- Thé local cinema has been smartened up.

/n/- They’re always making small talk.

/r/- They are smartly dressed.

/1/-Bill sfnaéhed through tﬁe plate-glass wall.

nuli- Smallholdings are very common in England.

6) sn Clusters

/i/- She snores every single night.

/e1/- They snatched the paper from the man’s hand.
/au/- How snobbish can she be?

/01/- 1 enjoy snuggling close to him.

/p/- Stop snivelling right now!

/t/- Look at the information and make it snappy.
/s/ They ate delicious snacks. |

/R/- Jack snared me on purpose.

/§/- Josh sneered at the idea.



/f/- His wife sniggered at him.

/8/- They both snicked their fingers with the knife.

/t §/- Which sniper shot at her?

/b/ Bob sneaked up behind me.

/d/- The lid snapped shut.

/g/- There are many big snails around here.

/z/- I’'m tired of these snappish pupils.

/3/- She likes her beige sneakers.

/v/- 1 would have snapped up a chance like that.
/8/- You have trouble with sneezing, don’t you?
/dz/- The hotel has a huge snack bar.

/m/- Children like the game ‘ snakes and ladder’.
/n/- 1an snagged his trousers on a bramble.

/n/- The swamp is full of long snakes.

/r/- These drugs cure snakebites.

/1/- Beautiful snapdragons were planted in the garden.

null- Snake charmers are very popular in India.
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7) sl Clusters

/i/- Paul uses many slang words.
/e1/- They sleep long hours every day.
/u/- Sue slapped him across the face.
/ox/- The little boy sliced the bread.
/p/- Wake up sleepyhead!

/1/- Security has got a bit slack.

/K/- Jack slung the book across the room.

/s/- She fell into a dreamless sleep.

/§/- Josh slandered her behind her back.

/f/- There was a great rough slab in front of the house.

/6/- They both slept on the couch.

/t §/- There was too much slapstick in the comedy.

/b/- Bob slunk away to his room.
/d/- Ted sloshed water all over the room.

/g/- She was given a big sledgehammer.

/z/- Mark is always slagging off his friends.

/3/- She has a beautiful beige sleeping bag.

/- ‘She is fond of slap-up meals.
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/8/- The baby’s eyes were c]ogged With sleep.
/d3/- There is a huge slammer in this town.

/m/- Tom slowed down at the intersection.

/n/- Jack’s face has been slashed with broken glass.
/n/- My shirt has long sleeves.

/r/- Peter slammed the door.

/1/- All sleepers are taken at the moment.

null- Slackers are not well paid in this company.
8) spr Clusters

/i/- We sprayed a little perfume over ourselves.
/u/- Did you spread the news around?

/e1/- They sprawled out on the bed last night.
/ou/- That old man is so spry, it’s unbelievable!
/p/- 1 hope sprouts will come out.

/t/- They ate meat spring-rolls.

/K/- Jack sprained his ankle.

/s/- This sprinkler is not working properly.

/§/- They are having fresh 'spring-onions.



/£/- Jeff spread out the newspaper.

/6/- Both spring-rolls are spicy.

/t §/- Each spring we go to the country side. .
/b/- Bob spring-cleaned the house last weekend.
/d/- The door of the safe had sprung open.

/g/- Meg sprinted to her car.

/z/- He was sprung from prison.

/3/- 1t was a beige springboard made of wood.

/v/- They bought a couple of springy mattresses.

/8/- She was caught with springboks in the trunk of her car.

/dz/- The village sprawled all over the mountain.
/m/- Jim sprinkled the. pie with sugar.

/n/- Paris is beautiful in springtime.

/n/- He went on a drinking spree.

/r/- Hair spray is very bad for the ozone layer.
/1/- Small sprats are found in the sea.

null- Sprayers should wear special clothes.
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9) : spl Clusters |

/1i/- He splashed the water.
/e1/- The motorway splits this community in half.
/u/- They do splendid clay work.

/ou/- Peter is so splenetic sometimes.

/p/- We need to stop splinter groups from being formed.

/t/- She wrote splendid detective novels.

/R/- Jack splurged on an expensive car.

/s/- The police splashed through the shallow water.
/§/- Don’t rush splenetic boy!

/f/- This is a rough splintery surface.

/6/- Both splendiferous films were selected for the festival.

/t §/- Which split peas do you want?

/b/- Little Kathy’s bib split.

/d/- There were loud splashes coming from the bathroom. |

/g/- I’ve got a big splinter in my foot.
/z/- Food was splattered all over the kitchen wall.
/3/- She wore a beige splint on one leg.

/v/- He did that in a burst of spleen.
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/8/-He pressed the mattress with éplayed fingers.
/dz/- 1t’s a huge éplit level house.

/m/- She was caring for him sﬁlendidly.

/n)- Brian spliced the film together.

/n/- That was an exciting splashdown.

/r/- Peter splashed out and bought a new car.

/1/ He heard an occasional splatter of snow on the window.

null- Splats were heard in the laundry area.

. 10) str Clusters

/e1/- Don’t say strange things.

/u/- They acted too strangely.

/0U/- You should go straight ahead.

/a1/- My strategy is to avoid the enemy.

/p/- There was é. sponge and a bar of soap strewed on the floor.
/t/; Eight streets have been closed.

/K/- She told the joke straight-faced.

/5/- Loose strands of wire can be dangerous.

/§/- Have you been to the Turkish Straits?



/£/- His wife strongly influenced his choice.
/6/- Her bags had cloth straps.
/t §/- How much stretching has she done?

/b/- Bob struggled to finish his paper.
/d/- 1 went to bed straightaway.

/g/- The big streetlamp was out.

/z/- These strawberries are delicious.

/3/- The rouge strangely disappearéd.

/v/- She has a lot of strength.

/8/- There are hills abound with streams and waterfalls.
/d3/- The village straggles down the hillside.

/m/- Relations between our families became strained.

/n/- Brendon strode along the river.

/n/- Betty’s hair is being straightened at the hairdresser’s.

/r/- This has always been their struggle.
/1/- He is a tall strapping boy.
null- Strict upbringing won’t do her any good.

11) skw Clusters

/a/- He’s chosen the blue square.
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/ou/- No squads will be located at the border.

/a1/- That guy squandered his savings last weekend.

/o1/- You don’t seem to enjoy squalid flats.

/p/- Stop squelching, Peter!

/- They-eat squash at every meal.

/k/- They look squarely at social problems.

/s/- That was a delicious square meal.

/§/- Josh squatted down under the tree.

/£1- Jeft squealéd on Paul.

/6/- Both squashy tomatoes were used in the salad.
/t §/- 1like peach squash.

/b/- Bob squeezed the packs. .'

/d/- 1t was an area of a hundred square miles.
/g/- He gave her hand a big squeeze.

/z/- She always squabbles over little details.

/3/- His shirt had beige squares.

/v/- There are people living in conditions of squalor.
/8/- 1 saw her with squirrels around her feet.

/d3/- Village squatters were evicted this morning.

/m/- 1t would have made him squeamish to look at it.
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/n/- The town square was well-kept.

/m/- There was a strong squall over the bay yesterday.

/r/- There was a car squashed between two lorries on the motorway.
/1/- Several squad cars were sent to the area.

null- Square deals were given to them.

12) skr Clusters

/ou/- Only low scrub can survive on that land.
/a1/- 1 scrabbled weakly at the sanded floor.
/au/- You don’t know how scrupulous he is.
/o1/- The oldest boy scribbled all over the floor.
/p/- 1 hope screenwriters will appear soon.

/t‘/- They offer a somewhat scrappy education.
/k/- He does not like scrambled eggs.

/S/- The police scrawled on a piece of paper.

/§/ Josh scrambled up the bank.

/£/- Jeff scraped through his exams last semester.
/6/- 1f we both scrape up enough money we can open a bar.

/t §/- There is no policy concerning such screening.
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/b/- Rob screwed up his eyes as he faced the sun.

/d/- They both should scram.

/g/- Meg scratched the boy’s back.

/z/- 1 held his scraggy wrist.

/3/- 1t was written on a beige scroll.

/-1t was made of scraps of old élothes.

/8/- The programme started off with scripted dialogue on tape.
-/d3/- 1t was a huge scrapbook.

/m/- Sam screamed in terror.

/n/- All nuts have been scraped.

/n/- He bought a long screwdriver.

/r/- You have to make your way over screes of stones.

/1/- People like small screens.

null- Scruffy children can be found in the street.



Subjects 1 and 2

1)

/1i/- He speaks
/e1/- They spoilt
/u/- you spell
/ou/- No spitting

- /p/- map specially
/t/- not speed
//- black spades
./s/- famous speech
/§/- rush spoilt
/£/- life span

/1 §/- such spoilt
/8/- twentieth Spanish
/b/- mob spoke

/d/- mad sponsor
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Appendix B- Transcriptions

sp Clusters

subject 1

[ hispiks ]
[ de1sporlt ]
[ juispew ]
[ now + + BSpa_IﬁfJ ]
[ mapeaspefil |
[ notspid |
[ blekispeids ]
[ fermauspitf |
[ hafspaju ]
[ laxf + aspeen |
[ SAtfispgllt ]
[ twentr + aspenif |
[ mob + spowk |

[ med + asponsou |

subject 2

| [ hispiks ]

[de1 + spoilt ]
[ieispew ]

[ deispitin |

[ mep +ispefiall |
[notspid ]

[ bleekispeldz |

[ famaus +ispitf |
[ aAfasporlt |

[ larfspeen |

[ sutfespalit ]

[ twentieB + spaenif ]
[ mobspowk |

[ medisponsou |



/g/- big spatula
/zZ/- always specify
* /3/- beige spaniel
/v /- of spectators
/8/- with spades
/d3/- judge special
/m/- some special

/n/- done specially

/n/- sang spetacular -

/r/- beggar spelt
/1/- Several species

null- Spaghetti

2)

/e1/- may stay
/u/- too stubborn
/ou/- No standing

/a1/- My staff

/p/- hope steelworkers

[ bigspatala ]

[ auweiz + ispesifar |
[ beid3 + speinjew |

[ of + +spektertous ]

[ wispeis ]

[ d3ad3e + aspefaw ]

[ snmaspefaw ]

[ danaspefiall |

[ senaspetakjulai ]

[ bigarspelt }

[ seveisauspes |

[ispagetr ]

st Clusters

[ meristei |
[tQ + stuboun ]
[ nowstegndiIn ]
[ maristaf |

[ howpistiw ]
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[ bigi + aspatula ]

[ glwelz + aspesifai ]
[ beid3zispenjal |

[ of + spektatouz |

[ WIdézpe_Idz ]

[ 3udzispefiaw ]

[ somispefial ]

[ danaspefialr |

[ senispetekjulaa ]

[ bagai + spewt ]

[ seveiaw + + spisiz |}

[ spaget ]

[ merister |

[ tu + astuboun ]
[ nowistendin ]
[ maisteef ]

[howp + astilwouikelz ]



/t/- get stuck

/KR/- like stale

/s/- famous store
/§/- brush stallions
/£/- Jeff steals

/8/- cloth stains

/1 §/- such still
/b/- rob students
/d/- should stand
/g/- big stapler
/z/- was stabbed
/3/- rouge stuck
Nl- of style

/8/- with sterilized
/dz/- judge stood
/m/- I'm starving
/n/- then stir

/n/- shooting stars

/r/- Peter stares

[ get + stuk |

[ latksteju |

[ fetrmowz + stou |
[biaf + + asteilionz |
[ d3efastiwz |

[ klaus + eétglnz ]

[ satf +istiw ]

[ 1obstjudants |

[ fudstend ]
[bigfstgple; ]

[ woz + + teikbad ]

[ hugastuk |

[ ofstaju ]

[ wis + asteurlaizad |
[ d3agadstud ]

[ atmstasvin |

[ den + stfi1 ]

[ futmistasz ]

[ pitaistaus |
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[ getis $ tuk ]

[ laikstale ]

[ famowzastou |
[ baufstalionz ]

[ d3ef - astewz |
[ kloB + isteinz |}
[ satf + stfiw ]

[ hob + studants ]
[ fudsteend }

[ bigistapleu ]

[ woz+isteebed ]
[ hud3istl_1ki ]

[ ofstari ]

[ wiB + + istanelized ]

[3ud3e + estud ]
[ aimistauvin |}

[ den -istii ]

[ [atjnstajz ]

[ pires - astgiz |



/1/- All staple

null- Students |

3)

/- d.o skateboarding
/ou/- go skiing

~ /a1/- guy skin

/au/- cow skipped
/p/- hope skiving
/t/- bit skew

/k/- book skips

/s/- Famous skinheads
/§/- Josh skidded

/f /- brief sketch

/6/- Both skiers

/t §/- Which ski

/b/- Bob skimps

/d/- passed skimming

/g/- Big skiffs

[ ousteipow |

[ istjudents |

sk Clusters

[ duaskertbaudin ]

[ go +askam ]

[ gaiiskindaivz |

[ kauiskipad ]

[ howp + skai1vin ]

[ bat + + iskju ]

[ buk + + askaips ]
| [ fetmowskinhedz |

[ d3oskaidad |

[ baif + asketf ]

[ bos $ kaieuz |

[ witfskar ]

[ bobas + + Kips |

[ pasadskimin |

[ bigiskis ]
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[ auastaple |

[ stjudants |

[ du + aske1tbauidin }
[ gu++askin |

[ gar1 - iskin ]

[ kau - iskiped }

[ howpskivin |

[ bitskju ]

[ buk + skips ]

[ femow +iskinhedz |
[30f + isk_idéd ]

[ biifisketfi ]

[bauB + askaiaiz |
[witfes + + $ ki ]

[ bob +isKips ]
[pesed + + skimin |

[ bigiskifs |



/z/- is skeptical
/3/- Beige skirtings
/v/- of skis

A/6/- with skill

/d3/- huge skirt
/m/- Sam skiﬁned
/n/- human skeleton
/m/- Long skeins
/r/- roller-skating
/1/- Paul skewered

null- Sketchpads

4)

/ou/- ago swear
/az/- Thai sweets
/au/- now swear
/01/- boy swept
/p/- Stop swanking

/t/- brought swarms

[ iz + skiptikau ]

-[ beig + + askiitinz |

[ askis ]

[ widiskiw ]

[ hjug + skit |

[ sam +iskin ]

[ jumanskelgton ]
[ lononskins ]
[héIerkgtin ]

[ pow + + askjuau ]

[ sketfpodz |

sw Clusters

[ agow + swiiwoud ]
[ taiswits]

[ nauswel. |
[.boxswep ]

[ stopswankin |

[ bmtswajm ]

141

[ iz - skeptikau ]

[ ber3 + askutinz |
[ ofeskis |

[ wiB +iskiwz |
[bhjud3isk_i1t ]
[sam + skined ]
[hjumaniskeleton ]
[ laugaskinz |

[ Jouleisiskertin |

[ pow + +iskiweied |

[ sketfpedz |

- [egow + + sweiwoudz |

[ Ba1 + swits ]

[ nau + + swei |

[ bor + swep |

[ stop + + swankin |

[ bisugB ++ swoimz |



/k/- neck sweaters
/s/- This swampy
/§/- Josh swapped
/f/- wife sweating
/8/- Both swans

/t §/- Which sweater
/b/- Bob swatted
/d/- David swore
/g}- Big swastikas

/z/- These swimmers

/3/- Beige sweatbands

/v/- of swamps

/8/- with swarthy

/dz/ huge switchboard

/m/- Jim swaggered
/n/- in swaddling
/9/- long swallow
/r/- Peter swam

/1/- Michael swabbed

[ nek + + switauz |
[ diswepi |

[ d3os + swepad |
[ warf ++ switin |
[ bas + swA ]

[ witf + ;w;tej ]

[ bobswertad |

[ dervidswou |

" [ bigswawstikas ]

[ dis + swimaJz |
[ biigswitbendz |

[ ofswamps |

- [ wite ++ swautr ]

[ hagswit{iboud ]
[ d3isweld3ai | |
[i++swedlin ]

[ lonswalow ]

[ pitaiswam ]

[ mglkauswg_lbad ]

* - Scntence not read by the subject.
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[ neki - swerauz |

[ diswépr |

[ 32fe - ispefialr |

#5

[bauB + swowz |

[ witfe - swereu |

[ bab - swoted |

[ dervidswou |

[ bigi + + swostikaz ]
[ dizswimeuz ]

[be1d3 + swetbaendz ]
[ ofswaemps |

[ wib ‘- éwthI ]

[ hjud3z +'+ su_itfib:ud ] |
[ d3im +izwoiged | |
[ in ++ sfwoadlm ]

[ lonswalow ]

[ pira1 - swaem |

[ maikau - swabed |}



null- Sweets

3)

/i/- see smugglers
/ou/- So smokers
/au/- bow smashed
/01/- coy smile
/p/- soup smells
/t/- got small
/K/- look smart
Is/- its smog

/ .X /- Josh smirked
/£/- wife smokes
/8/- both smashed
/t §/- Each smithy
/b/- Bob smiled
/d/- dad smacked
/g/- Big smelters
/z/- his smile

/3/- beige smock.

[ swits |

sm Clusters.

[ si + asmaglaiz ]
[sowimggkejz ]

[ bow +azmefad |
[ korizmaju |

[ sowpsmewz |

[ gotsmaw |

[ luksmau }

| [ itsmow |

[ 30smiskad ]

[ warfsmowks |
[ bosmefed |

[ itf + smatfi ]

[ bobizmailowd ]
[ dedismaegked ]
[ bigizmeltoauz |
[hlémaju ]

[ bergizmowk |
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[ swits ]

[ si + asmagleiz ]
[ sowizmaukeiz |
[ bau +izmafed ]
[ korizmail ]

[ sowph ++izmewz |
[ gotismow |

[ lukPismaut ]

[ itsizmmog |

[ 3oj + izmisked |

[ warf + izmgwk ]
[ boB +izmefed ]

[ itfizmiB ]

[ bobizmailed ]

[ ded +izmaked ]
[ bigizmewteuz |

[ hizizma1l ]

[ berzizmak ]



/v /- of smash

/8/- with small
/d3/- huge smudges
/m/- some small
/n/- been smartened
/n/- making small
/r/- are smartly

/1/- Bill smashed

null- Smallholdings

6)

/i/- She snores

/e1/- They snatched

/au/- How snobbish

/01/- enjoy snuggling
/p/- Stop snivelling
" /t/- it snappy

/ss/ delicious snacks

[ ofsmef ]

[ wid + esmc_)w']

[ hag + asmaAd3az |
[ samsmow |

[ binzmautinad }
[mca_lkinjsm:_)w ]

[ aismautlr ]

[ biwizmefad |

[ smowhowdi ]

sn Clusters

[ fisnouz ]

[ deizngtfad |

[ hausnobif ]

[ end301 + ashaglin |
[ stopsnaivlin ]

[ itisngp1 |

[ dalifowzsnaeks |

[ ofizmetf ]

[ wiB - izmaw ]

[ hud3 + izmutfelz |
[ sumizmow |

[ bin +izmaitenad ]
[.me_lkiljlzmgw ]

[ alizmauti1 ]

[ biw +izmegfed ]

[ ssmowhowdinz |}

[ §i +iznoaz ]

[ der +izngtfed |}
[ hauiznabif ]

[ en3or1 + izniglin ]
[ stopisnivelin ]

[ itisngpr |

[delifiowsaznelks ]
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/R/- Jack snared
/§/- Josh sneered
/f/- wife sniggered
/6/- both snicked
/t §/- Which sniper
/b/ Bob sneaked
/d/- lid snapped
/gl- l;ig snails

/z/- these snappish
/3/- beige sneakers
/v/- have snapped
/8/- with sneezing
/dg/- huge snack
/m/- game snakes
/n/- lan snagged
/1/- long snakes

/r/- cure snakebite

/1/- Beautiful snapdragons

null- Snake

[ d3eksnelad |

[ d3osnisad |

[ warf + + signai |}
[ bas + snikad |

[ wtfi + iznaipau |
[ babisnikad ]

[ lidisngpad ]

[ big + asnejuz |

[ dis + + asngpif ]
[ beigisnikauz |

[ hevsngpad |

[ witisnizin |

[ hag + snek |

[ geim + asneilks ]
[ 1A + asnerd3id |
[ lonasneiks ]

[ kjuszneikbarts ]

[ bjurifussnepdiagonz |

[ sneik ]

® .- Sentence omitted from the corpus.
7 -- Scntence omitted from the corpus.

[ d3eek” +iznased ]

[ 39f +iznidaiad |

[ warf + iznigesad }

[ boB +izniked ]

[ witfiznipei ]

%6
[ lid +izngped |

*7

[ diz + + izneepif ]

[ be1z +izneikeuz |

| hevezneeped |
[ wid + +iznizi ]

[ hjud3zizneikba. ]

[ gemmi + +izneiks ]

[ 18 +iznaeged ]
[ lonizneiks ]

[ kui +iznelkbits ]
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[bjurfuliznaepdiagonz ]

[ isnélk ]



/0/- with sleep
/dz/- huge slammer
/m/- Tom slowed
/n/- been slashed
/n/- long sleeves
/r/- Peter slammed
/1/- All sleepers

null- Slackers
8)

Jil- We sprayed
/u/- you spread
/e1/- They sprawled
/ou/- so spry

/p/- hope sﬁrouts
/t/- meat spring
/K/- Jagk sprained
/s/- This sprinkler

/§/- fresh spring

[ widslip ]

[ hugasleimau |

[ to + aslouad |
[ bt + aslefad |

[ lonslivz ]
[[)_itGJiSlg_IfﬂGd ]
[aWsﬁpan ]

[ slekasz |

spr Clusters

[ wispuelad |

[ juspied ]
[delsplglad ]

[ sowspuai |

[ howpspiowts |
[ mit + aspuin |

[ d3ekspiemnad |
[ dispiinkliay ]

[ faef + aspuins |

[ wiBslip ]

[ hjud3 + izlameu ]
[ to + izlgged ]

[ binizleefed ]

[ lonizlivz ]

[ p_ﬁai + izlt_:nﬁed }
[ awizlipesz |

[ ozlegkesz |

[ wizpiaid |

[ juispied |

[ de1 ++ spJ:_)led ]
[ sowispuat |

[ howpispiuts ]

[ met ++ aspain |
[ d3ekispiened ]

[ Bizpainklas |

[ faefispain ]
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7)

/i/- many slang
/e1/- They sleep

/u/- Sue slapped
 /o1/- boy sliced

/p/- up sleepyhead
/t/-bit slack

/K/- Jack slung

/s/- dreamless sleep
/§/- Josh slandered
/f/- rough slab

/6/- both slept

/t §/- much slapstick
/b/- Bob slunk

/d/- Ted sloshed

/g/- big sledgehammer
/z/- always slagging
/3/- beige Vsleeping

fv/- of slap

sl Clusters

[ men1 + aslenz |

[ deslip ]

[ suaslapad ]
[bmasl_iéad ]

[ap + sliphed ]

[ big + + aslek |

[ d3ekslan |

[ duimlaslip ]

[ 30slendaiad ]

[ haugiziaeb |

[ bos + aslep ]

[ matfislepstik ] |
[ babslank ]

[ tedaslofad |

[ bigizled3i + hamai |
[ gl_JWelz + aslegi |
[ bigisl_ipf ]

[ onzlep ]

[ meniizglend |
[ deirizlip ]

[ sju +izlaped ]
[ bor + sl_ised ]

[ Ap +izliphed ]

[ bitsleek ]

[ d3eki +izlan ]

[ diemlasizlip ]

[ 30f +izlendeied ]
[ hug tizleeb ]

[ bo8 - izlep ]

[ mat{ + izlegpstik ]
[ bob + izll_;k ]

[ ted +islofed ]

[ bigi +izledzhameu ]
[ alwelz + izIaég“u ]
[ be1zezlipa ]

[ ofizlep ]
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/£1/- Jeff spread

/6/- Both spring

/t §/- Each spring
/b/- Bob spring

/d/- had sprung

/g/-> Meg sprinted
/Z/- was sprung

/3/- beige springboard
/v/- of springy

/8/- with springboks
/dz/- village sprawled
/m/- jim sprinkled
/n/- in springtime
/n/- drinking spree
/r/- Hair spray

/1/- Small sprats

null- Sprayers

[ d3efspied |

[ bos + aspiins |
[ itfspain ]

[ bobspiiklinad ]

[ hedspian ]

[ megspiintad |

[ wospuan |
[ blinspiinboid |
[ ofspaini ]

[ widaspiinbaks ]

[ vilad3i + spiowlad ]

[ d3iespiinklad ]
[A inaspiintaim |
[ duinkinspui ]

[ heaspuier |

[ smowspuets |

[ @spielssz |

¥ . Sentence omitted from the corpus.

[ d3ef+ spied |

[ bowB + + aspuiin |
[ itfispdi ]

[ bob + spuin |

[ hedspuun |

[ megi +isplinted |
[ wazispuon |

[ bid3i - spainboid ]
[ of +spuint ]

[ wid + ispiinbuks ]
8

[ d31m +ispiinkled ]
[ in +ispiinitaim ]
[ diainKi + aspui ]

[ helispaer |

[ izmaowizpiaets |

[ spienz |
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9)

/i/- He splashed

/e1/- motorway splits
/u/- do splendid
/ou)— so splenetic
/p/- Stop splinter

/t/- wrote splendid
/k/- Jack splurged
/s/- police splashed
/§/- rush splenetic
/£/- rough splintery
/6/- Both splendiferous
/t §/- Which split

/b/- bib split

| /d/- loud splashes
/g/- big splinter

/Z/- was splattered

/3/- beige splint

spl Clusters

[ hisplefad |

[ motoaweiispleits |
[dusplf_;ndld ]

[ sow + asplenatik |
[stop;pl_intej ]

[ wiowtasplendid |
[ d3eksplaidzad |

[ palisisplefrs ]

[ hafisplenik ]
[J:)gépl_intan ]

[ bosplend_ife;owz]

[ witfisplit ]

[ bibisplit ]

[ lawdesplgfad |

[ bigisplintai ]

[ woz + aslaptiad |

[ bigisplint ]

? -- Sentence omitted from the corpus.
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[ hizplafed ]

[ motoawer + asplits |
[ du + splendid ]

[ soisplengtik ]

[ stop +ispiinz |

[ wiowt +isplendI ]

[ d3ekesplggemd ]

[ polis +isplefal ]

[ JAf + + asplenetic ]

[ bug + spl_inten‘]
[baub+isplendifeiowz]
[ witfasplits |}

[ bibisplit ]

[ lowdisplefiz ]

%9

[ wazizpletied ]

[ berzizplint }



. /v/- of spleen

/8/- with splayed

/dz/- hugé split

/m/- him splendidly

/n/- Brian spliced

/n/- exciting splashdown
/r/- Peter ;plashed

/1/ occasional splatter

null- Splats

10) str Clusters

/e1/- say strange
fu/- too strangely
/ou/- go straight

/a1/- My strategy
/p/- soap strewed
/t/- Eight streets

/K/- joke straight
/s/- Loose strands

/§/- Turkish Straits

[ ofispli ]

[ wis + asplelad |

[ hagasplit }

[ his + asplendidli |

[ biainsplaisad ]

[ eksartinisplefdon ]

[ pitaisplefad ]

[ okazanaw + aspleitau ]

[ asplets |

[ seigstien3i |

[ tustiend3ir |
[géwst1e_13ahed ]
[ marstiate3r |
[sowpsﬁged ]

[ ertistiits ]

[ d3owkstierzad |}
[ lustiendz ]

[ taskiftiert]
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[ ofispi ]

[ wiB + +isplelad ]

[ hjudsisplit ]

[ hi +esplendidir |

| baaran + +isplaised ]
[eksartanasplef{d3zon ]
[ piras + isplgfed ]

[ okefowisplerel |

[ splets ] -

[ serastiend3s |
[ tfu +istiend3oll ]
[ gow + + stiart ]

[ maristiate3l |

[ swop + astiewad |

[ erthistiits ]
[ istiart |
[ luzistiends ]

[talkifistierz+ +stielts |



/£/- wife strongly

/6/- cloth straps

/1 §/- much stretching

/b/- Bob struggled

/d/- bed straightaway
/g/- big streetlamp

/Z/- These strawberries
/3/- rouge strangely
/v/- of strength

/8/- with streams
/dz/- viliage straggles
/m/- became strained
/n/- Brendon strode
/m/- being straightened
/r/- their struggle

/1/- tall strapping

null- Strict

[ warfastionlt ]

[ klowsastieps |

[ matfstiet{in ]

[ bobastiaglaed ]

[ bedstierrawer |
[ bigi +istiilamp ]
[ distiobguiz |

[ hjuvgastn_and3ll ]
[ ofistiend3a |

[ wistiimz ]

[ vilad3e + astiaglez |
[ bikeimistieined ]
[ brendostiowd |
[ binistierzitinad ]
[ deustiagow |

[ tol + stugpin |

[ stuikti |
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[ watfstionled |

[ koB + istuaeps |

[ matfaistietfin ]

[ bob +istuiugled ]

[ bed + stiartawer |
[ bigi + istiitfilemp ]

[ diziztiobeiiz |

[ hu3 - stiend3al1 ]

[ ofstient ]

[ wibBtiimz |

t vilad3z + istiegowz ]
[bicgmist;e_med ]

[ biendo + astiowd ]
[ bip + + istiartenad ]
[ dizistiagow |

[ tawastiepin |

[ stuikt ]



11) skw Clusters

/u/- blue square
/ou/- No squads
/az/- guy squandered
/01/- enjoy squalid
/p/- Stop squelching
/t/- eat squash
/&/- look squarely
/s/- delicious square
/§/- Josh squattted
/£/- Jeff squealed

/6/- squashy tomatoes
/t §/- peach squash
/b/- Bob squeezed
/d/- hundred square
/g/- big squeeze
/z/- always squabbles
/3/- beige squares
v/~ of squalor

/8/- with squirrels

[ bluskwel ]

[ nowskweds ]
[‘galiskwgndaJed ]
[ end3o1askwalid |
[ stopskweltfin ]

[ itskwef ]

[ lukskweilr |

[ dolifos + askwel |
[ 30skertid |

[ d3efiskwilid |

[ boskwelr |

[ pitfskwef ]

[ bobiskwizad .]

[ handiad + + askwel |
[ bigiskwiz ]

[ auwizskweilblow |
[ bl1 + skweiz ]

[ of ++ skweloy |

[ wiskwarniowz |
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[ bluiskwel |

[ noiskweds |

[ ga1 + skwandeiad ]
[end3o1 + + iskwalid ]
[ stopiskaufin ]

[ ertskwef |

[ lukP + + iskwell1 |

[ delifiowziskwel |

[ 30f + askwetedawn |
[ dzef +iskwaled ]

[ bauB + +iskwelr1 |

[ pitfiskwel ]

[bab + skwized ]

[ handiediskwaliz ]

[ bigiskwiz]

[ alwe1z + askebowz ]
[be1zizkweloz |

[ oi‘eskwglo: ]

[ wiB + iskwiisls ]



/dz/- Villége squatters
/m/- him squeamish
/n/- town square

/p/- strong squall

/r/- car squashed

/1/- Several squad

[ viladziskwetaiz ]
[ himskwimif ]

[ tawnskwel |

[ stionpskwewz ]

[ ka1 + askwefid ]

[ sevaiawaskwed |

null- Square [ eskwel ]
12) skr Clusters
/ou/- low scrub [ lowskiab ]

/a1/- 1 scrabbled

| /au/- how scrupulous
/01/- boy scribbled\
/p/- hope screenwriters
/t/- somewhat scrappy
/k/- like scrambled

/s/- police scrawled
/§/ Josh scrambled

/£1- Jeff scraped

[ aiskieibow ]

[ haw + askiuupulowz }
[ boiskiiblad |

[ howpaskiinw.artaiz |
[ SI_\mwof + skiept |

[ latkskiembow |

[ palisiskiowled }

[ 30skiemblowd ]

[ d3efiskielpid |

[ vilad3 + iskwautel ]
[ hi + askwemif ]

[ tawiskwel |

[ stionaskwaw ]

[ ka1 + iskwefed ]

[ sevesawiskwed |

[ skwel ]

[ low ++ askiab ]

[ arskiebled ]

[ hawiskiupulowz ]
[ bo1 + skigbled |

[ hop + skiizwiitaiz |
[ somewotiskizep ]
[ laikskiambled |

[ polist +‘asngIed ]
| 3ojb+ isksambled ].

[ d3ef +iskiaped ]
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/6/- both scrape

/t §/- such screening
/b/- Rob screwed
/d/- should scram
/g/- Meg scratched
/z/- his scraggy
/3/- beigevscroll
/v/- of scraps

/8/- with scripted
/d3/- huge scrapbook
/m/- Sam screamed

/n/-been scraped

/n/- long screwdriver

/r/- over screes

/1/- small screens

null- Scruffy

[ bosaskielps ]

[ satfaskiinin |

[ hobiskijuad |

[ fu + skiem ]

[ megs $ kagtfid |
[ hiskiegr |

[ big + skiow ]

[ ofskeeps |

[ widaskiipad ]

[ hjug + skiepbuk ]
[ s€skimad |

[ biskielpid ]

[ 16 + skaudiaival |
[ owvauskiiz |

[ smowskiinz ]

[ skaafr ]
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[ boB +iskigp ]

[ satf + + skaini ]

[ 1oba + + skiewed |
[ fudskizem ]

[ meg + skigtfed |

[ his ++ k1§d3i |

[ berziskiow |

[ ofiskieeps ]

[ wiB +iskiipted ]

[ hjudziskigpbuk ]

[ seem + askiemad ]
[ binskiaped |

[lon + skiudiaivai |
[ ovai + skuis ]

[ latkizmowv ]

[ skauf1 |



Subjects 3 and 4

1

/1/- He speaks
/e1/- They sl;oilt
/u/- you spell
/ou/- No spitting
/p/- map specially
/t/- not speedb
/k/-black spades
/s/- famous speech
/§/- rush spoilt

/£ /- life span .‘

/t §/- such spoilt

/8/- twentieth Spanish

/b/- mob spoke

sp Clusters

Subject 3

[ hiispiks ]

[ de1sporit ]

[ juispel ]

[ nowispartiy |
[ mepspefslr |
[ notspir |

[ blekspeids ]
[ fetmows + ispitf ]
#12

[ larfspen |

[ satfisparit ]

[ twetispenif ]

[ mobaspowk |

'” . Scntence omitted from (he corpus.
"' - Sentence omitted from the corpus.
* ' __ Sentence not rcad by the subject.

Subject 4

[ hispiks ]
[derispoilat ]
[ juspew ]

* 10

[ mep + spefialr ]
o

[ blekspeidz ]

[ fetmuzispit{ ]

[ 4Af + aspailt |

[ larfspen |

| SAtjspoﬂt ]

[ twentispaenif ]

[ mob + aspowk |
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/d/- mad sponsor [ medsponsor |

| /g/- big spatula [ bigespetuls |
/z/- always specif‘y [ owizaspesifai |
/3/- beige spaniel [ beidzispeinjal ]
/v/- of spectators [ svspektertaiz ]
18/- with spades [ widspe1dz |
/d3/-judge special [ d3Ad3isp§jal ]
/m/; some special [ samspefal ]
/n/- done specially [ danspefalr |
/n/- sang spectacular [ senspetekulai |
/r/- beggar spelt [ bigaispelt |

/1/- Several species

null- Spaghetti [ spagert |
2) st Clusters
/e1/- may stay [ merister ]

/u/- too stubborn [ tustapboun |

/ou/- No standing [ nowistendin ]

/a1/- My staff [ maistef |

[ sevelawaspesis |

[ meedasponsou |
[ bigaspatula ]
[ auwiz + aspesifai |

[ berdzaspenjow ]

[ efspektertosz |

[ wifspe1dz ]

[ d3ad3espefal |

[ samaspegfow |

[ doaspefal1 ]

[ sen + espetgkulaj ]

[ begas + spewt ]

" | sevalowaspesis |

[ espagert ]

[ meister ]
[ tfusstabain | -
[ nowastend1 |

[ maistaf ]
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/p/- hope steelworkers
/t/- get stuck
/Kk/- like stale

/s/- famous store
/§/- brush stallions
/£/- Jeff steals

/6/- cloth stains
/t §/- such still
/b/- rob students
/d/- should stand
/g/- big stapler
/Z/- was stgbbed
/3/- rouge stuck
/v/- of style

/8/- with sterilized
/d3/- judge stood
/m/- I’m starving
/n/- then stir

/n/- shooting stars

[howpstiwwouks ]_
[ getstak |

[ laikste1l ]

[ fetmowstaou |

[ biafsteljonz |

[ dzefstiwz |

[ klodasteinz |

[ satfastiw |

[ 1obistjudants |
[ fudasten |

[ bigsteplai |

[ woz + astepid ]
[ Jowd3stak |
[avastg_ll ] ‘
[widéstgjlialzd ]
[ d3ad3istud |

[ atmastaivin |

[ denstiu ]

[ furin + astasz |

'3 - Sentence omitted from the corpus.
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[ howpstiwwolikaiz |
[ get +stak ]

[ latksteibow |

[ fetmows + astou |
[ biaf + astalioz |

[ dzefstiwz |

[ klowsasteinz |

[ satf + stiw |

[ s0b + astjudants |
[ fudstend |

13

[ wazestebid |

[ Ju3 + astak ]

[ ofstail |

[ wif + astestlaizid |
[ d3ad3zestud |

[ atmstaivi |

[ den + stis |

[ futinestaiz ]



/r/- Peter stares
/1/- All staple

null- Students

3)

/u/- do skateboarding
/ou/- go skiing

/a1/- guy skin

/au/- cow skipped
/p/- hope skiving

/t/- bit skew

/k/- book skips

/s/- Famous skinheads
/§/- Josh skidded

/£/- brief sketch

/6/- Both skiers

/t §/- Which ski

/b/- Bob skimps

/d/- passed skimming

[ pirea + estelsz]
[ awastepow |

[ studants |

sk Clusters

[ duiskerriboidin |
[ gowiskin ]

[ gariski ]

[ kaw + skipid ]

[ howpskivin |
[bitiskjg ]

[ bukskips ]

[ fetmowziskinheds ]
[ d3ofskidid ]

[ baifsketf ]

[ botskiaiz |

[ witfiski ]

[ bobskimps ]

[ pesidaskimin ]
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[ pites + steaz |
[ awastepow ]

[ estjudants ]

[ du + aske1tbaudi ]
[ gowiskain |

[ ga1 +iskin ]

[ kaw + skipid ]

[ howpskaivi |

[ bitskju ]

[ bukékips ]
[fetmows + iskiheds |
[ d3of + + askardid ]
[ biifis + + ket{ ]

| bowf + skanz |

[ wit{skar ]

[ bobiskimps ]

[ pesidskimi ]



/g/- Big skiffs

/z/- is skeptical
/3/- Beige skirtings
/v/- of skis

/8/- with skill
/d3/- huge skirt
/m/- Sam skinned
/n/- human skeleton
/my/- Long skeins
/r/- roller-skating
/1/- Paul skewered

null- Sketchpads

4)

/ou/- ago swearwords
/az1/- Thai sweets
/au/- now swear
/01/- boy swept

/p/- Stop swanking

[ bigiskifs |

[ zskeptikaw ]

[ beid3zeskiitinz |
[ ofskis ]

[ widskiw ]

[ hagskiit ]

[ seemskinid ]

[ hjumanskaletan |
[ Iagskalnz ]

[ Jowlauskertin ]
[ powskjuied |

[ sketfpedz |

sw Clusters

[ agowswiiwaidz |
[ taiswits |
[ nawswel |
[ boiswept |

[ stopswanki ]

[ bigeskifs ]

[ izaskeptikaw |

[ be1za + askaitiz |
[ ofskis ]

[ wilskiw |

[ hjud3i + a‘skgjt ]

[ sam + askinid ]
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[ juman + askaleton ]

[ lonaskinz ]
[ 1olaiskertt |
[ pow + isk_il_uld ]

[ asketfpeds ]

[ agew + sweiwoudz |

[ tai + swits ]
[ nawswel |
[ bor + swept ]

[ stopswanki ]



/t/- brougﬁt swarms
/K/- neck sweaters
/s/- This swampy
/§/- Josh swapped
/£1- wife sweating
16/- Both swans

/1 §/- Which sweater
/b/- Bob swatted
/d/- David swore
/g/- Big swastikas
/Z/- These swimmers
/3/- Beige sweatbands
/v/- of swamps

/8/- with swarthy

/d3/- huge switchboard

/m/- Jim swaggered
/m/- in swaddling
/n/- long swallow
/r/- Peter swam

/1/- Michael swabbed

[ brawtswoimz | -
[ nekswerauz |

[ dis + swempi |

[ d30f + swopid ]
[ warfswitin ]
[botswami ]

[ witfswitai |

[ bobswaorid |

[ dervidswou |

[ bigswostikaz |

[ dis + swima.uz |

[ bersi + switbendz ]

[evswemps ]
[w1dsw:_>it1 ]

[ hag + switfiboid |
[ d3im + swageuid |
[ inswodlin ]

[ lon + swelow |

[ pitas + swam |

[ matkowswabid ]

[ biowt + swaimz |
[ nek + + Swz_:tajz ]
[ diswamp ]

[ d3of + swapid |

[ warfswifi ]

[ bowB + swanz |

[ witfswitai |

[ bobswatid ]

[ dervidswou |

[ bigeswastikas ]

[ diz + swimauz ]
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[ be_1d3é. + switbendz ]

[ efswamps |

[ wibswautr |

[ hjud3i + switfbaud ]

[ d3im + swageuid ]
[ inswadli |

[ _Ionsyvglow ]

[ pitesswam ]

[ malkowsabid ]



null- Sweets

5)

/i/- see smugglers
- /ou/- So smokers
/au/- bow smashed
/01/- coy smile
/p/- soup smells
/t/- got small

/K/- look smart
/S/-.itvs smog

/§/- Josh smirked
/£/- wife smokes

/8/- both smashed

/t§/- Each smithy

/b/- Bob smiled
/d/-dad smacked
/g/- Big smelters

[z/- his smile

[ swits ]

sm Clusters.

[ siasmaglauz |

[ sowasmaukaiz |
[ bow + smegfid |
[ korzzmail |

[ sAp +izmglz |

[ gotsmoal |

[ luksmaut ]

[ itsmoag |

[ d3of + smukid ]
[waIfsmowks ]
[botsmghr ]

[ itfsmit ]

[ bobsmatil ]

[ dedizmekid |

[ bigizmewtaiz |

[ hizizmaiw |

[ swits ]

[ si +izmagleuz |
[ sowiim@gkaj ]
[ bowasme(id |

[ ko1 +izmail ]

[ SOWpzmewz ]

[ gotsmal ]

[ lukezmaut |

[its +izmug |

[ d3of +izmaskid ]
[ warfsmowks |

[ bow +izmefid ]
[itfe +izmit ]
[bobazmailid ]

[ ded +izmekid ]

[ bigasmeltaiz ]

7 [ hizmail ]
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/3/- beige smock
/v/- of smash

/8/- with snﬁall
/d3/- huge smudges
" /m/- some small

/n/- been smartened
/g/- making small
/r/- are smartly
/1/- Bill smashed

null- Smaltholdings

6)

/i/- She snores

/éI/— Tﬁey snatched
/au/- How snobbish
/01/- enjoy snuggling
/p/- Stop snivelling
/t/- it snappy

/s/ delicious snacks

[ berdzsmowk |
[ avezmef ]

[ widasmaw |

[ had3izmad3iz |
[ snmsmel |

[ binzmautenid |
[ melkinzmal |

[ asesmautln |

[ biwasmefid |

{ smowhowdins |

sn Clusters

[ fiiznouz |

[ deiznetfid ]

[ hawasnabif |

[ end3o1iznaglin |
[ stopsnivaln |

{ melkésngpx ]

[ delifiows + asneks ]
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[ berzizmuk |

[ of +izmefo ]

[ wifsmow |

[ hjud3ze f+ azmuds ]
[ samazmaw |

[ bi +izmaitanid ]

[ me1ki + izmow ]

[ a1 +izmautlt | -

[ biwizmefid ]

[ izmawhowdiz |

[ fiznoaz |
[ dezngtfid |
[ hawiznabif } |

[ end3o1 ++iznaglt |

| estopsnaivliy |

e

[ itsngpr |

[ delisiowsiznaegks ]



/KR/- Jack snared

/§/- Josh sneered
/£/- wife sniggered
/8/- both.snicked

/t §/- Which sniper
/b/ Bob sneaked

/d/- lid snapped

/g/- big snailé

/z/- these snappish
/3/- beige sneakers
/v/- have snapped
/8/- with sneezi.ng
/d3/- huge snack
/m/- game snakes
/n/- lan snagged
,/I‘)/_ long snakes
/r/- cure snakebites .
/1/- Beautiful snapdragons

null- Snake

. [ d3eksngad |

[ d3of +iznisd |
[ warfsnigaud |
[ botsnikid ]

[ switisnipai ]

[ bobizngkir ]

[ lidsngpid |

[ bigasnellz ]

[ dizeznepif |

[ beid3ziznikesz |
[ heveznegpid |
[ widsnizin |

[ hag + snelk ]

[ geimisneiks ]
[ aransneg |

[ lonsneiks ]

[ ka1 +izneikbarts |
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[ d3eks $ ngaid |

[ d3of +izniud |

[ waife + iznigauid ]
[ bow® + iznikid ]

[ witfiznipaua ]

[ babznikid ]

[ lidezngpid ]

[ bigazneiwz |

[ dizezngpif |}

[ berdzsnikaiz |

[ wisnizi ]

[ hjud3e + aznak ]

[ getmas + azneiks |
[ jen + 8znegid ]

[ lonazneiks ]

[kjus +iznelk + baits ]

[bjurifowezngpdiegenz] [bjuirfowsznepdiegoz |

[ sneik ]

[ sneik ]



7

/i/- many slang
/e1/- They sleep
/u/- Sue slapped
/o1/- boy sliced
/p/- up sleepyhead
/t/- bit slack |

/k/- Jack slung
/s/- dreamless sleep
/§/- Josh slandered
/£/- rough slab
/8/- both slept
t Sv/—much‘ slapstick
/b/- Bob slunk
/d/- Ted sloshed
/g/- big sledgehammer
/Z/-always slagging
/3/- beige sleeping

/v/- of slap

sl Clusters

[ menizlen |

[' dezlipid |

[ suazlepid |

[ borizlaisid ]
[Apisl_iphsld ]

[ bitslek ]

[ d3ekslan |}

[ diimlas +islip ]
[ d3ofslendauid |
[ 10k + asleb |

[ botslept |

[ matfslgpstik ]
[ bobsiank ]
[tedazlgjld ]

[ bigisled3ihamaui ]
[ olwizleg |

[ berdzslipin ]

[ ofslep ]
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[ menizlen |

[ deirizlip ]

[ su++azlepid ]
[ borzlaisid |

[ Ap +izliphed ]

[ bitslek ]

[ d3ekzlan |

[ diimles +azlip ] .

[ 30f + eslandaiid ]

[ Jud3z + azleb |

[ bows + azlipt |

[ matfasplatak ]

| bobazlank ]

[ tedzlofd |
[bigazledaga+t+hamau |
[ aweiz +izleegin |}

[ berds + azlipIn |

[ onzlep ]



/8/- with sleep
/d3/- huge slammer
/m/- Tom slowed
/n/- been slashed
/n/- long sleeves
/r/- Peter slammed
/1/- All sleepers

null- Slackers
8)

/i/- We sprayed
/u/- you spread
/e1/- They sprawled
/ou/- so spry

/p/- hope sprouts
/t/- meat spring
/k/- Jaék sprained
/s/- This sprinkler

/§/- fresh spring

[ widslip ]

[ hadzizlemau |
[tom + slowad ]
[ binislefid |

[ lonslivz ]

[ piraislemid |
[ owaslipaiz ]

[ sletkasz |

spr Clusters

[ wispuelad |

[ juispaid | -

[ deispualed ]

[ sowispuat |

[ howpspiawts |
[ mitspuin |

[ d3ekispieinid ]
[ dispiinklay ]

[ faefespuin |

[ wid + sslip ]

[ hjudzaslama.l ]

[ to + azlowad |
[ binzlgfid ]

[ lonzlivz ]

[ pitelizleemed |
[ awazlipas |

[ ozlakauz ]

[ wispierad ]

[ juespued |

[ de1piawlid |

[ sowaspuatr |

[ howpaspiawts ]

[ mit + aspuin ]

[ d3ekd + aspieinid ]

[ dizispinklaa ]

[ faef +ispiina |
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/£/- Jeff spread

/6/- Both spring

/t §/- Each spring
/b/- Bob spring

/d/- had sprung

/g/- Meg sprinted
/z/- was sprung

/3/- beige springboard
/v/- of springy

~ /8/- with springboks
/dg/— village sprawled
/m/- Jim spfinkled
/n/- in springtime

/- drinkihg spree
/r/- Hair spray

/1/- Small sprats

null- Sprayers

[d3efsp1id ]

[ batspain |

[ itfspain ]

[ babspuin ]

[ hedaspian ]

[ megspuintid |
[wazisb;gn ]

[ berdzispiinbaid |
[ evspuint ]
[widspiinboks |

[ viladzispuolir |
[d3im + aspuinkiid ]
[1 +ispiintaim |

[ diinkinispai |

[ hes +ispuel |

[ smowspuets |

[ spienz ]
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[ d3ef + ospied ]
[ bowB + aspuiin ]

[ itfaspuinki ]

[ bab + aspiin ]

[ hedaspuianid |

[ meg + spaintid ]

[ wozispian |

[ beird3e + aspiinboid |
[ ofspuinr |

[ wid + aspiinboks |
[ viladzspiawliid ]

[ d3i + aspuinkled ]

[ InispJ_intaIm ]

[ duinki + spui |

[ hes + aspuel |

[ izmowispiats |

[ espierauz |



9)

/i/- He splashed

/e1/- motorway splits
/u/- do splendid

/ou/- so splenetic

/p/- stop splinter

/t/- wrote splendid
/k/- Jack splurged

/s/- police splashed
/§/- rush splenetic
/f/- rough splintery
/6/- Both splendiferous
/t §/- Which split

/b/- bib split

/d/-loud splashes

/g/- big splinter

/z/- was spla-ttered
/3/- beige splint

/v/- of spleen

spl Clusters

[ hisplafid ]
[maraiweisplits |
[ duasplendid ]

[ sowasplenik ]

[ istopisplintau ] N

[ wiowtsplendid ]
[ dzeksplaguid |

[ polisasplefid |

[ afisplengtik ]

[ 1agesplintour |

[ bat + asplendifalaz |

[ witfspit ]

[ bib +isplit ]

[ lawd + splgf1z |
[ bigisplintai ]

[ wozaspletauid |
[ beidzisplint ]

[ 0\;splin ]
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[ hisplefid ]

[ maraiwerasplits ]

[ duaspledid ]

[ sowasplenatk |

[ stopasplintau |

[ wiowtsplendid ]

[ d3eek + asplugoud |
[ polisasplefid |

[ 1nfasplonetik ]

[ Judasplintaur |

[bowbB+asplendifeiowz]

[ witfsplit ]

[ bibespl_i.t ]

[ lawdasplefiz ]

[ big + splintau ]

| wazasplataied ]
[ beld3s_p|int.]

[ ofasplin ]
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/8/- with splayed [ widasplerad | [ wif + asplerad |
/d3/- huge split [ hazisplit ] [ hjud3zsplit ]

/m/- him splendidly [ him + asplendidi1 ] [ hi + asplendlr ]

/n/- Brian spliced [ biaren + isplaisid ] [ biaranasplaisid ]
/n/-exciting splashdown [ oksartin + asplefdawn ] [ 1ksarfi + asplefdawn ]
/r/- Peter splashed [ pitassplefir ] [ pites + asplefid |
/1/ - occasional splatter - [ ekerzanawisplertau | [ okazonawasplatai ]
null- Splats ‘ | [ asplets ] [ splets |

10) str Clusters

/e1/-say strange [seIstend3 ] [ seistiend3 |

/u/- too strangely [ tuastienlr ] [ tuestje_md3é|1 ]
/ou/- go stréight ' [ gowistuerr ] [ gowastiert ]

/a1/- My strategy [ maistieta3sr | [ maistietad3r ]

/p/- soap strewed [ sowpastiuad ] [ sopistjuaid ]

/t/- Eight streets [extst:ifs ] [ ertstiits ]

/K/- joke straight [ d3owkstiert | [ dzowukstiert |

/s/- Loose strands [ luz + astuendz ] [ luzestigndz ]

- /§/- Turkish Straits [ tuikifstierts ] [ taskif + astierts |



/£/- \.vife. strongly
/8/-cloth straps

/t §/- much stretching
/5/- Bob struggled
/d/-bed straightaway
/g/- big streetlamp
/z/- These strawberries
/3/- rouge strangely
/v/- of strength

/8/- with streams
/dz/- village straggles
/m/- became straiﬁed
/n/- Brendon strode
/n/- being straightened
/r/- their struggle
/1/-tall strapping

null- Strict

[ warfstionlr ]

14

[ matfastuitfin ]

[ babistuagiid |

[ bedsne_ltwel ]

[ bigastiiplemp |

[ Bizastiombeuiz |

[ Jowd3ist1§|jll ]

[ avstiin ]

[ widstiimz ]

[ viledastiggowz |

[ bikeimistiemid ]

[ baendowastiowd |
[ bamn + astiertonid ]
[ deusastiagow |

[ towstigpn ]

[ astuikt ]

' .- Sentence omitted from the corpus.

[ warfstionlr ]
[ kiowB + stigps |
[ matfstigtfi |

[ bobastiagow |

[ bed + astieit + awer |

[ bigastiilempa ]

| dizt‘ngenz ]

[ Jud3zestieindzalr |
[ ofstieints ]

[ wid + stiimz ]

[ viladzistiagowz |
[ bikeimistieinid ]
[ biendod + astiowd |
[ biﬁistjta_ltenld ]

[ deastiagow |

[ tawastiepl |

[ astitf ]



11) skw Clusters

/u/- blue square
/ou/- No squads
/a1/- guy squandered
/01/- enjoy squalid
/p/- Stop squelching
/t/- eat squash

/K/- look squarely
/s/- delicious square
/§/- Josh squatted
/£/- Jeff squealed
/6/- Both squashy
/t§/- péach squash
/b/- Bob squeezed
/d/- hundred square
/g/- big squeeze

/Z/- always squabbles
/3/- beige squares

Iv/- of squalor

[ bluaskwel |

[ nowaskweds |

[ gatiskwandaur |

[ end3o1 + askwed |
[ stopskwelf1n ]

[ itskwo[ ]

[ lukskweialr ]

[ delifaskwel |

[ d39fi + eskworid |
[ d3efiskwilid | -

[ botskwefr |

[ pitfoskwef ]

[ bobskw_izxd. ]

[ handuidskwel |

[ bigiskwiz ]

[ olwerzeskwegbowz |
[ beidziskweiz |

[ evaskwelal |

[ bluaskwei |

[ nowaskweds |

[ ga1 + skwandauid ]
[ end3o1 + askweelid
[ stopskwewtfi ]

[ itskwef ].

[ lukskwellt }

[ dalifuz + iskwei |

[ d3af + uskwatid ]

[ d3efskwilid ]

[ bowB + askwefr |
[ pitfe + askwef ]

[ b;)biskW_iZId ]

[ xAndudskel }

[ bigeskwiz |

170

]

[ waweiz + iskwabow |

[ berd3skwelz |

[ ofskwalou ]



/8/- with squirrels

/dz/- Village squatters

/m/- him squeamish
/n/-town square
/n/- strong squall
/r/- car équashed
/1/- Several squad

null- Square

12)

/ou/- low scrub

/ax/- I scrabbled

/au/- how scrupulous

/01/- boy scribbled

/p/- hope screenwriters

/t/- somewhat scrappy

/Kk/- like scrambled
/s/- police scrawled

/§/ Josh scrambled

[ wid + askwiijowz ]

[ vilids $ kwatoauz |
[ him + skwimif ]

[ tawnskwel ]

[ astiojaskwaw ]
[kéJaskngId ]
[ss_;veuawskws& ]

[ skwai ]

skr Clustersiu

[ ton + skiab |

[ aiskigbal |

[ hawaskiupalowz |

[ boreskiitbow |

[ latkskiembow ]

[ polisi + askiowlid ]

[ d3of + askiembow ]

[ howpskiinwiartaiz |

[ samawatskielpr |
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[ wifis + kwaniowz ]

| vilad3z + eskwéta;z ]

[ hi +iskwimif ].

[ tawnaskwel |

[ astionaskwal ]

[ kasoskwef1d |

[ seveiawaskwed |

[ oskwel |

[ lowaskiub ]

| aiskizebowd |

[ hawaskigpalowz |

[ boiskuiblid ]
[howpitaskiinwialtaiz]

[ swimwotaskignpa ]

[ latkskaambaed |

[ polisa + sngIId ]

[ d3of + askiembad ]



b/f /- Jeff scraped
/8/- both scrape

/t §/- such screening
/b/- Rob screwed
/d/- should scram
/g/- Meg scratched
/z/- his scraggy
/3/- beige scroll

/v/- of scraps

/8/- with scriptéd
/d3/- huge scrapbook
/m/- Sam screamed
/n/- been scraped
/m/-long screwdriver
/r/-over screes

/1/- small screens

null- Scruffy

[ dzefaskiepid ‘]

[ bodskiipar |

[ satfskuini ]

[ 1obiskiuad ]

[ fud + skaim |

[ megsaskietfid |
[ hizskiggr |

[ berdziskiu ]

[ avskieps ]

[ widaskiiid |

[ hadziskigpbuk ]
[ samskiimid |

[ binaskigpid ]

[ lonskiudiaival |
[ owvauiskiiz ]

[ smowskiimz ]

[ askuafr ]
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[ d3efskigpid .]

[ bowB + askiep |
[ satfskairii |

[ 1obaskiuowd ]

[ fudaskiam ]

[ megeskiet| ]

[ hlzeék1§d31 ]

[ berzaskiu ]

[ ofskieps |

[ wisaskiiptid ]

[ hjud + askigpbuk ]

[ sAm + asksimid ]
[ bin + askigpid ]

[ quaskJQdJalveJ ]
[ ovas + askuiz |

[ smowaskiinz ]

[ askiaf ]



Subjects S and 6

D

/i/- He speaks
/e1/- They spoilt
/u/- you spell
/ou/- No spitting
/p/- map specially
/t/- not speed
/Kk/-black spades
/s/- famous speech
/§/- rush spoil.t

/£/- life span

/t §/- such spoilt

/6/- twentieth Spanish

/b/- mob spoke
/d/- mad sponsor
/g/- big spatula

/z/- always specify

sp Clusters

[ hispiks ]

[ desploilt ]‘

[ juspew ]

[ nowesp_itin ]

[ mep + aspefiall |
[ notspir |-

[ blekspeidz |

[ fetmowspit| |

[ 4nf + + oksplort ]
[ laxf + spen |

[ satfesploid |

[ tweniaBspenif |
[ mob ++ spowk |
[ medasponsal |

[ bigaspetjula |

[ owerzaspesifal |

[ hiispiks ]

[ de1spoiit |

[ juspel ]

[ notspifi ]

[ maep + aspefalr |
[ dontspid |

[ blaekispeidz |

[ fexmowz + ispitf ]
[ hafispail |

[ larfspeen |

[ sAfspoild ]

[ twentiBspaenif ]
[ mobispowk ]

[ medspansal |

[ bigispatula ]

[ aweiz +ispesifar |
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'/3/- beige spaniel
/v/- of spectators
/8/- with spades
/d3/-judge special
/m/- some special
/n/- done specially
./n/_- sang spectacular
/r/- beggar spelt

| /1/- Several species

null- Spaghetti

2)

/e1/- may stay
/u/- too stubborn
/ou/- No standing

/a1/- My staff

/p/- hope steelworkers

/t/- get stuck

/R/- like stale

[ bidzispenjal]

t ofspektertasz |

[ wiBspe1dz ]

[ d3ad3espefa ]

[ samaspefal |

[ danaspefal1 ]

[ sen + + spektekjulau ]
[ begaiaspelt |

[ sevalawaspifiz |

[ @spagert |

st Clusters

[ merister |
[tusteboun ]

[ nowstendi |

[ maistaf |

[ howpstiuwwaikaiz |
[ getstak |

[ latksteil ]
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[ beid3 + aspeniel |
| ofspektertorz ]

[ w16spe1dz ]

[ d3ud3zispefal |

[ smﬁspg[owz ]

[ danispe(jol1 ]

[ sanspektulal |

[ bigauispelt ]

[ sgvamlasbgsu ]

[ spagetr ]

[ meristei ]

[ t-[uistt_lbam ]

[ nowistendIn |

[ maistef |

[ haupistfiwwaikaiz ]
[ getstuk |

[ laikstenl ]



/s/- famous store
/§ /- brush stallions
/£1/- Jeff steals
/8/- cloth stains
/1 §/- such still
/b/- rob students
/d/- should stand
/g/- big stapler
/z/- was stabbed
/3/- rouge stuck
/v /- of style

/8/- with sterilized
/d3/- judge stood
/m/- ’'m starving
/n/- then stir

/- shéoting stars
/r/- Peter stares
/1/- All staple

null- Students

[ fetmowzastol |
[ biafsteljonz |

[ d3efstfiwz | |

[ kloBsteinz ]

%15

[ 1obastjudants ]
[ kudastend ]

[ bigisterplow ]
[ wazteb |

[ 1owdastuk |

[ avstail |

[ widsteuilaizd |
[ d3ad3estud |
[ atmstaivin |

[ denastiu ]

[ futinstau |

[ pitaistelz |

[ owsteIpow |

[ estjudents |

[ fertstou |
[ baafstaelioz |
[ d3efstiwz ]v

[ klowBsteinz |

| satfistiw |

[ 1obistjudants |
[ fudistend |

[ bigisteplaa |

[ wozistebid ]
[1uzistuk ]

[ avstail ]

[ wiBsteurlaizad |
[ d3Ad3 +istud ]
[ alrﬁistgjvn] ]

[ denist[ij‘]

[ futinstaiz |

[ piteistelz |

[ awisterbow ]

[ stjudants ]
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'* - Sentence cancelled duc to the erroncous inclusion of the indefinite articlc ‘a’ between the target

words.



3)

/u/- do skateboarding
/ou/- go skiing

/ax/- guy skin

/au/- cow skipped
/p/- hope skiving

/t/- bit skew

/K/- book skips

/s/- Famous skinheads
/5/- Josh skidded

/£/- brief sketch

/6/- Both skiers

/t §/- Which ski

/b/- Bob skimps

/- passed skimming
/g/- Big skiffs

/Z/- is skeptical

/3/- Beige skirtings

/v/- of skis

sk Clusters

[ duaskertboidin ]
[ gowskin |
[ gateskin ]
[ kaw + skipt ]
[ howp + + askg_lvn] ]
[ bitafkju ] |
I bukask_ips; ]
[fg_lmowzesk_inhcdz ]
[ d3of +iskidad ]
[ baifisket| ]
[ bowBaskanz |
[ witfkar ]
[ bobiskimps ]
[ pesaskimi ]
[ bIgskifhsv]
[ 1zskeptikal |
[ bidziskutmnz ]

[ ovskis ]
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[‘ duiskertboudin |

[ gowiskin ]

[ gar +iskin ]

[ kawiskipad |

[ howp +iskivin |
[bitiskju ]

[ bukskips }

[ fetmowz + iskinhedz]

[ d3of + iskidid ]

'[ biifsket{ |

[ bowfskaiauz |

[ witfiski ]

[ bobiskimps ]

[ pesadskimin ]

[ bigiskifs |

[ z + sketipow ]

[ beid3ziskiitinz ] |

[ avskis |



/8/- with skill

/dz/- huge skirt

/m/- Sam skinned
/n/- human skeleton
/n/- Long skeins
/r/- roller-skating
/1/- Paul skewered

null- Sketchpads

4)

/ou/- ago swearwords
/a1/- Thai sweets
/au/- now swear
/01/- boy swept
/p/- Stop swanking
/t/- brought swarms
/R/- neck sweaters
/s/- This swampy

/§/- Josh swapped

[ wiBskiw ]

[ hjudziskut |

[ semaskind ]

[ hjumanaskelitan |
[ lonskainz |

[ holaiskertin |

[ pauaskjuiad |

[ skz_:t[pedz ]

sw Clusters

[ agow + sweawaidz |
[ taiswits |

[ nawswel |

[ boiswept |

[ estopswanki |

[ biptswaimz |

[ nekswetauz |

[ tiswampi |

[ d3ofswapid |
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[ wiBaskju ]
[ hjuz +iskaist ]

[ samskinid |

[ juman +iskelgkton ]

[ loniskinz ]
[ holaiiskertin ]
[ pauiskjuid |

[ sketfpedz |

[ agow + swauwaidz |
[ deiswits |

[ naw + swel ].

[ boiswept |

[ istopswankKi ]

{ bmtsm)a:mz ]

[ neksweteuz |

[ diswempi |

[ d3of + swopd |



/f/- wife sweating
/6/- Both swans

/t §/- Which sweater
/b/- Bob swatted

/d/- David swore

/g/f Big swastikas
/z/- These swimmers
/3/- Beige sweatbands
/v/- of swamps

/8/- with swarthy
/d3/- huge switchboard
/m/- Jim swaggered
/m/- in swaddling

/m/- long swallow
/r/- Peter swam

/1/- Michael swabbed

null- Sweets

[ warf + swefi |
[ bowBswenz |
[ hwitfswerai |
[ bobswatid ] |
[ dervidswau |

[ bigswast{ikas ]

[ dis + swimaiz |

[ bidgswetbaendz |

[ avswaps |

[ wis + Bwoutr |

[ hjud3ziswitfiboid ]

- [ d3imsweggaud |

[ inswadlmy |

.[ Ionswalow |

[ pitasswam |
[ matkaswabid |

[ swits ]
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[ warfswefi |

[ bow8swanz ]

[ wit{swetes |

[ bobsweted ]

[ dervidswai |

[ bigi ;rwas’[_ikaz ]

[ diswimauz ]

[ beid3 + switbendz ]
[ ovswemps |

[ wife + swarti ]

[ hjuzi + switfiboud ]

[ 3iswegrd ]

[ in+swedli ]

[ lonswalow ]

[ ngvesswam ]-

[ matkowswebid |

[ swits ]



5)

/i/- see smugglers
/ou/- So smoker.s
/au/- bow smashed
/01/- coy smile
/p/- soup smells
/t/- got small

/K/- look smart
/s/- its smog

/§/- Josh srﬁirked
/f/- wife smokes
/6/- both smashed
/t §/- Each smithy
/b/- Bob smiled
/d/-dad smacked
/g/- Big smelters
/Z/- his smile

/3/- beige smock

/v/- of smash

sm Clusters.

[ sieazmaglaiz |

[ sowazmowkaJz |

[ bowazmefid |
[ korzzmari ]

[ sowpsmewz |
[ gotsmaw |

[ luksmaut ]

[ itsmog |
[dso[smgjkld ]

[ warfsmowks |

[ bowBme(d |

[ itfosmio1 |

[ bobszmaild ]

[ ded + azmegkad |}
[ bigizmewtoauz ]

[ hizmail ]

[ bidzinasmak ] -

[ ofsmef ]

[ sizmaglasz ]

[ samzmowka. |

[ bowizmefid |

[ kozzmail |

[ sowp +izmewz ]
[ gotsmow |

[ fukismau ]

[ itsmog |

[ d3of +izmukid ]
[ warfismowks ]

[ bowfizmefid ]

[ itfizmitr ]

[ bobizmalowd

[ dedizmgkld |

[ bigizmewtauz ]

[ hizizma1l ]

.[ beid3zi +izmok ]

[ ovismow ]



/8/- with small
/d3/- huge smudges
/m/- some small

/n/- been smartened
/n/- making small
/r/- are smartly

/1/- Bill smashed

null- Smallholdings

6)

/i/- She snores

/e1/- They snatched
/au/- How snobbish
/o1/- enjdy snuggling
/pl- Stop snivelling
/t/- it snappy

/s/ delicious snacks
/K/- Jack snared

/§/- Josh sneered

[ wiBmow |

[ hjudzszmad3ziz ]
[ sAmismal ]

[ bin +izmautend ]
[ meikinazmow |

[ a1ezmautlr ]

[ biwasmef |

[ smawhowdin ]

sn Clusters

[ fiznouz |

[ deznetfid |

[ hawznabif |

[ end3a1eznaglin |}
[ stopsnivlii ]

[ itsnep1 |

[ dalifuasneks |

[ d3eksnead ]

[ d3ofsniud |

[ wifismow ]

[ hjud3izmag |

[ samizmow ]

[ bin +izmauted |
[ meiKiizmow |

[ asizmautls |

[ biwizmefid |

[izmawhowdinz |

[ fiznoiz |

[ derzngtfid |

[ hawiznabif |

[ end3zariznagh |

[ istopsnivli |}
[diznep ]

[ delifowaznaeks ]
[ d3ekiznead |

[ d3osniid ]
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/£/- wife sniggered
/6/- both snicked
/t §/- Which sniper
/b/ Bob sneaked
/d/- lid snapped
fgl- big snails

/2/- these snéppish
/3/- beige sneakers
vl- héve snapped
/8/- with sneezing
/d3‘/- huge snack
/m/- game snakes
/h/- lan snagged
/n/- long snakes
/T/- cure snakebites
/1/- Beautiful snapdragons

null- Snake

[ warf + asnigeud ]
‘[ bow0Osnikid ]

[ hwitfsnaipa. |

[ babiznikid ]

[ lidezngpid ] )

[ bigiznellz |

- [ dizngpif ]

[ bid3i + + aznikauz |
[ hevaznepid |

[ widnigi ]

[ hjud3aznek |

[ geimasneiks ]
[den +azngg ]
[Ionznélks ]

[ kjus + iznetkbarts |

[ warfiznigaid ]

[ bowfsnikid ]

[ witfsnaipeu ]

[ bob +iznigar ]
[ lide +izngpid |
[ bigizneiowz |
[ dis + iznepif |
[ berzisnikaaz | |
[ hsvezngpva ]

[ wifznizi |

[ hjud3 + znek |
[ ge:mizngkéz ]
[ janzneggid |

[ lonzneiks |

[ kjusiznetkbarits |
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[bjurrfulasngpdiaeganz] [bjurifowiznepdieganz]

[ esneik |

[ izneiki ]



7

/i/- many slang
/e1/- They sleep
/u/- Sue slapped
/o1/- boy sliced
/p/- up sleepyhead

- /t/- bit slack

/k/- Jack slung

/s/- dreamless sleep
'/§/- Josh slandered
/f/- rough slab

/8/- both slept

/t §/-much slapstick
/b/- Bob slunk

/d/- Ted sloshed
/g/- big sledgehammer
/z/-always slagging
/3/- beige sleeping

/- of slap

sl Clusters

[ maniizien |
[ derzlip |
[suaélgped] |
[ bomislaisid |
[ Apsliphed ]
[ bitslek ]
[ dzeksian |
[ disimieslip ]
[ d3ofslandaud ]
[ infasleeb |

| [ bowBslept |
[ mafslepstik }
[ bobaziunk |
[ tedaslofid |
[ bigezledzhsemaul |
[ owwizlegm |
[ bid3izlipi ]

[onﬂép]
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[ menizlen |

[ deiizlip ]

[ suizlgpid |

[ boriziaisid ]

[ Ap +izliphed ]

[ bit +izlek ]

[ d3ekizian |

[ dr_imlss +azlip |

[ d3oflandaiid |

[ hukzleb ]

[ bowf +izlept | |

[ matfi + azlgpstik ]
[ bobizlak ]

[ tedaslafid ]

[ big +izled3ihamau |
[ olweizlegi |

[ berd3 + aslipi |

[ ofazlap ] |



/8/- with sleep
/d3/- huge slammer
/m/- Tom slowed
/n/- been slashed
/n/- long sleeves
/r/- Peter slammed
/1/- All sleepers

null- Slackers

8)

/i/- We sprayed
/u/- you spread
/e1/- They sprawled
/ou/- so spry

/p/- hope sprouts
/t/- meat spring
/KR/- Jack sprained
/s/- This sprinkler

/§/- fresh spring

[ wiBlips ]

[ hjudslemai ]
[ toslow ]

[ binazlefad ]

[ lonslivz |

[ pitarazlaemd |
[ owzlipaiz |

[slekauz |

spr Clusters

[ wispield ]

[ juespuied |

[ deispiowd ]

[ sowaspur ]

[ howpspiawts |
[ mit + aspaIn |

[ d3ekspieind ]
[ dispuiklai ]

- cancelled -
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[ wiBslip |

[ hjuzziema.u 1
[ to +izlowad ]
[ binzlgfid |

[ lonzlivz ]

[ pitasizlemid |

[ awizlipaiz ]

[ izlekauiz ]

[ fispierad ]

[ juspied |

[ deispuoled |

[ sowispja_l ]

[ howpspJawts‘]
[ mit +ispJin |

[ d3ekispiemnid |
[ diz + ispuiklaa ]

[ faefspiin |



/£/- Jeff spréad

/6/- Both spring

-/t §/- Each spring

/b/- Bob spring

/d/- had sprung

/Q/— Meg sprinted

/z/- was sprung

/3/- beige springboard

/v/- of springy

. /8/- with springboks
/d3/- village sprawled

/m/- Jim sprinkled
/n/-in springﬁme
/- Arinking spree
/r/- Hair spray
/1/- Small sprats

null- Sprayers

[ d3efspued |

[ bowB + aspuiin |
[itfspiin ]

[ bob + + spuin |

[ hedspuan |

[ megaspuintid ]
[ wazpian |

[ bidzaspiinbouid |
[efsm_inm ]

[ wiBspiinbuks |
[ viladzispaold ]

[ d3imaspuinklow ]
[ Inspaiptaim |

[ dwinKispui |

[ heispuer |

[ smowaspuets |

[ spierasz |

[ d3efspaed |

| BowBspJIU ]
[ itfspain ]

[ bobispii |

[ hedispian |

[ megspiintid |

[ wozispian |

[ beizispiinboid }

[ ofspuini]

[ wifsaspdiinbuks ]
[ vilisi + ispaalid |
[ d3iispiiklow ]

[ Inspuintaim |

[ dainki +ispai ]

[ helispuer |

[ izm:_)wispjéts |

[ spierssz |
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9)

/i/- He splashed

/e1/- motorway splits
/u/- do splendid

/ou/- so splenetic

/p/- stop splinter

/t/- wrote splendid
/K/- Jack splurged' .
/s/- police splashed
/§/- rush splenetic
/f/- rough splintery
/6/- Both splendiferous
/f §/- Which split

/b/; bib split

/d/-loud splashes

/g/- big splinter

/Z/- was splattered
/3/- beige splint

/v/- of spleen

spl Clusters

[ hiaspleft ]

[ motoiwelisplits |
[dussplendid ]

[ sowasplanetik |
[stobspl_intaj ]

[ wiowtsplendid ]
[d3ekspl§1d3a] '
[ polisaspleft ]

[ iafsplenatik ]

[ iafsplintaur |
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[ hisplefid ]

[ motoaweisplit |
[ duisplendid ]

[ sowisplengtik |

[ istopasplinar |

[ wiowtsplendid ]
[ d3egesplaigal |
[ polisisplefid ]

[ JAf + asplenttk ]

[ Jowgasplentaur |

[ bowBasplendifaiows] [bowf + asplendifaiaz]

[ hwitfsplit ]

[ bibaspit ]

[ lawdasplefiz |
[ bigasplintau |
[ wazpletaud |
[ berd3asplint ]

[ efasplin ]

[ witfsplt ]

[ bit +isplit ]
[ lowd +isplefiz |

[ big +isplintau ]

[ wazispletai |

[ berzisplint ]

[ ofsplein ]



/8/- with splayed

/dz/- huge split

/m/- him splendidly

/n/- Brian spliced
/p/-exciting splashdéwn
/r/- Peter splashed

/1/ - occasional splatter

null- Splats

10) str Clusters

e1/-say strange
/u/- too strangely
/ou/- go straight
-/a1/- My strategy
/p/- soap strewed
1t/ Eight streets
/K/- joke straight
/s/- Loose strands
/§/- Turkish Straits

/£/- wife strongly

[ wiB + aspleid ]

[ hjudsplit ]

[ himsplendidl1 ]

[ bialensplais |

[ ksa1tisplefdawn ]
[ pitassplefid ]

[ okerzanawspletal |

[ asplets |

[ seiastien |

[ tuastiend3l |

[ gowstiert |

[ marastiatod3i |
[ sowpastiuad ]
[ ertstwits |

[ d3owkstiert |

[ luzestiendz |

[ taskifstierts |

[ warfstuonl1 |
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[ wifsplelad |
[ hjuz + split ]
[ hi + spienderdir |
[ biain + isplaisid ]

[ aksarri + isplefdawn ]

[ piterisplefid |

[ akerzansalaspletal |

[ isplets ]

[ seristien31 ]

[ tfusstieni1 ]

[ gowistield |

[ maistretesn |

[ sup +istrjuad ]
[ ertistuits |

[ d3owkstiert ]

[ quistu_andz ]

[ taskif + stierts |

[ warfstionl1 ]



| /G/fcloth straps

/t §/- much stretching
/b/- Bob struggled

/d/- bed straightaway
/g/- big streetlamp
1z/- Thesé strawberries
/3/- rouge strangely
/v/- of strength

/8/- with streams
/d3/- village straggles
/m/- became strained
/n/- Brendon strode
/m/- being straightened
/r/- their struggle
/1/-tall strapping

null- Strict

[ klostieps ]

[ matfstietfi ]

[ babastiaglowd |
[ bedstiertawei |
[ bigstwitlemp ]

[ dizastiobeuiz |

[ howd + + Bstignd3alI |

[ ofsBiemnB |

[ wiBtiimz |

[ vilad3zastiegowz |
[ bikexmistieind |}

[ biendostiowd |

[ binstiertan ]

[ deistiagow ]
[ tawstugpin |

[ stuikt |

[ klowd + stigps ]
[ matfitietft ].

[ bobstagowd ]

[ bedstiertawer |
[ bigastiitlemp ]
[ di; + istrobeuis |
[ Juz + stranh |

[ avistieind3 ]

[ wiBstiimz |

[ viladzistiegliz ]

| bikamstiemnid ]

[ biendanstiowd | |
[ bi +istiertid |

[ deustiags |

[ towistigpi |

[ striktid ]
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11) skw Clusters

/u/- blue square
/ou/- No squads
/a1/- guy squandered
/o1/- enjoy squalid
/p/- Stop squelching
/t/- eat squash

/K/- 1ook squarely
/s/- delicious square
/§/- Josh squatted
/£/- Jeff squealed
/6/- Both squashy

/t §/- peach sciuash
/b/- Bob squeezed
/d/- hundred square
/g/- big squeeze

/z/- always squabbles
/3/- beige squares

/- of squalor

[ bluaskwei ]

[ nowskedz |

[ gaiaskwandaud |
[and3_:5_lassz_:lld ]
[ stopskweltfin ]
[ itoskwef |

[ lukskwellr |

[ dalifuzskwel |

: [ d3ofskwetid |

[ dzefskwild |

[ bowBskwef(r |

[ pitfskwef |

[ bobskizd ]

[ handiadskwel |

[ bigaskwiz |

[ owweizskwebalz |
[ bidziskwes |

[ ofskwelau |

[ bluiskwel |

[ nowiskwed |

[ ga1 + iskwandauid ]

[ and3zoriskwelid ]
[ stop +iskelfi ]
[ itiskwefi |

[ lukskwegialr |

I delifow + iskwel |

[ 39fskwetid ]

[ 3efskwilid ]

[ bowfskwelr ]

[ pifiskwef ]

[ bobsk_iird ]

[ handiidskwel |

[ bigiskwiz ]

[ olweiz + skebowz ]

[ berz + skweuz |

[ efskwelay |
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/8/- with squirrels
/dz/- Village squatters
/m/- him squeamish
/h/-town square

/n/- strong squall

/r/- car squashed
/l./- Several squad

null- Square

[ wiskwunalz ]

[ viladzaskwetalz |

[ himskimif ]

[tawnskw‘m ]

[ sstionaskwaw |

[ kasaskwefad |

[ seveiawaskwad |

[ askwel |

12) skr Clusters

/ou/- low scrub
/a1/-1 scrabbled

/au/- how scrupulous
/o01/- boy scribbled

/p/- hope screenwriters
/t/- somewhat scrappy
/K/- like scrambled

/s/- police scrawled
/§/ Josh scrambled

/£/- Jeff scraped

[ lowaskaib ]
[ ataskiabald ]
[ hawaskiupalaz ]

[ bor + skuibald ]

[ howpskilinwiartaiz |

[ samwbtskigpr |
[IaIkskJ/_\mb.aId ]
[ poliskiold ]
[d3ojsk1(_\bald ]

[ dzefskiep ]

[ wifiskwiialz ]

[ vilagiskweraz ]
[ him + iskwimif |
[ tawnskeu ]

[ stionskwaw |

[ kwaiiskwefid |
[ sevaiaiskwed |

[ iskwel |

[ lawiskiab ]
[ aiskiebowd ]
[ hawiskiupuloez ]

[ bOI + + skiibow ] |

[ howpskiinmartauz |

[ samwotskiaepi |
[ latiskaiambow |

[ polisaskialid ]

[ 30fskiamblow ]

[ d3epskiepid ]
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/6/- both scrape
/t§ /- such screening
/b/- Rob screwed
/d/- should scram
/g/- Meg scratched |
/z/- his scraggy
/3/- beige scroll

/v/- of scraps

/8/- with scripted
/d3/- huge scrapbook
/m/- Saﬁl screamed
/n/- been scraped
/n/-long screwdriver
/r/-over screes

/1/- small screens

null- Scrufty

[ bowBskuelp ]
[stthan1 ]

[ 1obskiuad |

[ fudskizem ]

[ megaskietfa |
[ hiskieegr |

[ bid3ziskiow ]

[ avskigps |

[ widskuiiptos ]

[ hjudiskiepbuk ]

[ saaskiimd ]

hl binskweip ]

[ lonskiudiaivau |
[ owvaiaskiiz |
[ smalskiinz ]

[ skwafr |

[ bowBskiep |

[ satfskiini |

[ hObSkW_jl_Jrad ]

[ fudskam ]

[ meggi +iskugtfd |
[ hIziskJaggI ]

[ be13 + skiow |

[ avskieps |

[ wiBskiipa |

[ hjuz +iskiepbuk ]
[ semskiiman |

[ binskigepid ]

[ lon +iskrjudran ]
[vavajiskjjz ]

[ izmowiskiimz |

[ skaafr ]
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