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REVIEW OF PREVIOUS WORK IN LANGUAGE ACQUISITION

Introduction

In the past thirty-five years, second language acquisition theory has evolved from the structural/descriptive school
of thought, through contrastive analysis, error analysis, and
the hypothesis that second language acquisition is no different from first language acquisition, to the currently popular
interlanguage hypothesis.

Simultaneously, linguists have

been examining the universal nature of language.

Beginning

with Trubetzkoy and Jakobson of the Prague School and continuing with Greenberg, Chomsky, Stampe, and others, linguists
have been searching for structures and processes common to
all languages, and for answers concerning the innateness of
human speech.

Until answers to such questions are found,

"questions relating specifically to the learning of [a second
languag~

113).

can be answered only tentatively" (Richards 1976:

Meanwhile, it is beneficial to periodically assess

the gains that have been made in the various fields of language research to see if any of the pieces of the puzzle of
human language acquisition are beginning to fit together.

2

Contrastive Analysis

The structuralists--Edward Sapir, Leonard Bloomfield,
Charles Fries and others--concentrated on scientific observation of the surface structure of human language.

In 1945

Fries published a textbook for foreign language teachers, in
which he states that the "most effective materials are those
that are based upon a scientific description of the language
to be learned, carefully compared with a parallel description
of the native language of the learner" (1945: 9).

With this

statement the contrastive analysis hypothesis (CA) was born.
In the beginning CA was based on habit formation and extinction.

Eventually, however, the notion that first language

(Ll) patterns have to be unlearned in order for second language (L2) learning to take place was replaced with the
notion that difficulty in L2 learning is due to interference
from the native language (NL) of the L2 learner.
In 1957 Robert Lado published Linguistics Across Cultures, based on Fries' idea.

In the forward to this book,

Fries writes:

A child in learning his native language has learned
not only to attend to • • • the particular contrasts
that function as signals in that language; he has
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learned to ignore all those features that do not so
function. He has developed a special set of "blind
spots" that prevent him from responding to features
that do not constitute the contrastive signals of
his native language. Learning a second language,
therefore, constitutes a very different task !rom
learning the first language.
And in the preface, Lado explains:
The plan of the book rests on the assumption that
we can predict and describe the patterns that will
cause difficulty, by comparing systematically the
language and culture to be learned with the native
language and culture of the student.
He continues on page two:
Those elements that are similar to his native language will be simple for him, and those elements
that are different will be difficult. • •• individuals tend to transfer the forms and meanings,
and the distribution of forms and meanings o~ their
native language and culture to the foreign language
and culture • • • •
The comparison which Lado proceeds to outline is quite sophisticated.

His plan !or the phonology of the two languages

being compared includes a careful analysis of the distribution of both phonemes and allophones within the syllable, the
word, and the utterance, and the rules governing this distribution in each language.
Two key words in CA theory are predict and interference.
CA claimed to be able to predict not only where errors would
occur but also what would be substituted.

L2 errors were
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thought to be caused--almost without exception--by negative
interference from the NL.

Randal Whitman (1970) describes

the process involved in applying CA theory.
steps:

There are four

describing the two languages involved; selecting

which items, structures, and rules are to be contrasted;
actually contrasting them; and predicting where L2 learners
of each language will encounter difficulty.

All four of

these steps involve a high degree of subjectivity.

One of

the basic problems with CA is that it is impossible to objectively and/or scientifically compare every aspect of two languages.

The best known and most thorough attempt to do so

was made by Robert Stockwell and Donald Bowen.

In 1965 they

published two books, The Sounds of English and Spanish and
(together with John Martin) The Grammatical Structures of
English and Spanish.

As the titles indicate, the former con-

trasts the phonology of the two languages while the latter
contrasts the grammar.

In each a hierarchy of difficulty

is proposed, which the authors claim can be applied not only

to Spanish and English but to any two languages.

According

to Hatch, the hierarchy for grammar "has never been rigorously tested against case study data or in experimental researchtt
(1978: 10).

Of the phonological hierarchy, Dulay et al.

write that "even a cursory examination •• ,. shows virtually
no relationship between the predicted difficulty and the
known facts of English L2 acquisition.

Although their
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contrastive analysis does • • •

fpoin~

out potential areas

of difficulty, it does not adequately predict relative difficulty or order of learning" (1978: 284).
In 1970 Ronald Wardhaugh called for dismissal of what he
referred to as the strong version of CA, calling it impracticable and ineffectual.

He based his claim on the impossi-

bility of scientifically and completely comparing any two
languages, and on the fact that although languages may have
much in common at the level of deep structure, each language
uses different rules to relate that deep structure to its
surface structure.

Since these rules nare unique for each

language, contrastive analysis can be of little or no help at
all in the learning task • • • 11 (Wardhaugb 1970: 127).

While

the strong version of CA attempts to predict difficulty, the
weak version, says Wardhaugb, "requires of the linguist only
that he use the best linguistic knowledge available to him in
order to account for observed difficulties in second-language
learning" (1974: 181).
Also in 1970, a moderate version of CA was suggested by
Oller and Ziabosseiny.

They defined it as follows:

The categorization of abstract and concrete patterns according to their perceived similarities and
differences is the basis for learning; therefore,
wherever patterns are minimally distinct in form or
meaning in one or more systems, confusion may
result" (1970: 186).
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According to this theory, more interference !rom the NL will
occur when an item of the target language (TL) is similar to
one in the NL than when an item of the TL is entirely new and
unrelated to any item of the NL.
lar conclusion in 1976.

Henning Wode came to a simi-

"Only if L1 and L2 have structures

meeting a crucial similarity measure, will there be interference • • • " (1976: 116 of rpt.).

Wode admits that so far we

do not know what that similarity measure is.

To my knowledge,

no studies have been conducted to further test this interesting hypothesis.
As more and more research indicated that the predictions
of CA didn't work much of the time, researchers began to take
Wardhaugh's advice, and the strong version of CA was abandoned.

But the weak version continued to be used as a tool

in explaining errors.

Error Analysis, L2

= Ll,

and Interlanguage

Before 1970 few empirical studies of L2 acquisition had
been conducted.
1-9).

Hatch lists a total of only twelve (1978:

But during the seventies L2 research moved in this

direction.

The method most L2 researchers used during the

early seventies came to be known as error analysis and
involved analysis of L2 learner errors for the purpose of
explaining why some aspects of the TL are not adequately

------------------------------------------------------·----
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acquired while others are learned without difficulty.

The

weak version of CA could account for errors due to negative
interference from the NL, but many of the errors observed
were not traceable to the learners' Ll.

Linguists turned to

Ll acquisition research for alternative answers and found
that a high percentage of L2 errore were similar to those
made by children acquiring an 11.

The idea that learning a

second language is basically identical to learning one's
first language attracted many researchers, some of whom
attempted to do away with CA completely and account for all
learner errors through the L2 = Ll hypothesis, as the new
idea was named. 1 While the Ll = 12 hypothesis was moderately
successful, at least on the level of syntax, like CA it
failed to account for all errors.

Some errors were better

(or equally well) explained as negative interference from the
NL, and some which fit comfortably into neither category were
observed to be made by learners from widely varied language
backgrounds.

Researchers concluded that 12 acquisition was

much more complex than had previously been realized and that
several processes were involved, some of which were identical
with those for Ll acquisition, some of which involved NL
transfer, and aoae ot

~ob

appe-..d to involve other proc-

esses unique to L2 acquisition.

At least four proposals

1 For further discussion of the L2 = Ll hypothesis, see
Dulay and Burt 1974, 1975.

8

concerning these processes were published within a year of
one another (Nemser 1971, Corder 1971, Richards 1972, Selinker 1972).

All of these proposals share the concept that L2

acquisition involves a linguistic system which is neither
that of the NL nor that of the TL, but which incorporates
aspects of both.

This system is the result of a need on the

part of the L2 learner to structure and order the information
he receives concerning the TL.

The proposal which bas come

to be most widely accepted is that of Selinker, mostly
because of the terms he coined for his system and the processes involved in it.

Selinker defines what he chooses to

call interlanguage (IL) as "a separate linguistic system
based on the observable output which results from a learner's
attempted production of a TL norm" (1972: 35 of rpt.).
Selinker lists five processes which he considers central to
12 learning:

language transfer, transfer of training, strat-

egies of 12 learning, strategies of 12 communication, and
overgeneralization of T1 linguistic material.
duces the concept of fossilization.

He also intro-

"Fossilizable linguistic

phenomena are linguistic items, rules, and subsystems which
speakers of a particular NL will tend to keep in their !1
relative to a particular T1, no matter what the age of the
learner or amount of explanation and instruction he receives
in the TL • • • " (Selinker 1972: 36 of rpt.).

Language trans-

fer refers to those fossilizable items, rules, and subsystems
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occurring in IL performance which are traceable to negative
interference from the NL.

Transfer of training refers to

those which are the result of poor training in the L2.
Strategies of L2 learning and communication are those which
are the result of the L2 learner's approach to materials
and communication, respectively, in the TL.

And overgeneral-

ization refers to overgeneralization of the TL rules and
semantic features.
The IL hypothesis "led to a whole new era of second
language research and teaching in the early 1970s and represented a significant breakthrough from the shackles of the
Contrastive Analysis hypothesis" (Brown 1980: 163).

In 1981

L2 research is still focused primarily on IL, although there
has been a general shift from highly structured error analysis to discourse analysis, the observation of the various
factors which make up conversation. 2 The wording for the
processes involved in IL varies, but the theory has changed
only slightly since 1972.

In 1978 Dulay et al. describe IL

as the "creative construction" of a new language.

"Creative

construction refers to the process by which learners gradually reconstruct rules for speech they hear, guided by innate
mechanisms that cause them to formulate certain types of
2 For further discussion of discourse analysis see
Second Langpage Acquisition, Part III.
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hypotheses about the language system being acquired.

The

process continues until the learner's rule system is consistent with that of native speakers in the [learner' sJ. envi-·
ronment.

The • • • construction of linguistic rules is said

to be creative because no native speaker of the target language • • • uses many sentences ot the kind produced regularly by

[thos~

who are still learning the basic structures of

the language" (Dulay et al. 1978: 255).

This creative aspect

of IL is of prime importance to L2 researchers.

Dulay et al.

summarize what they see as the five primary sources of IL:

a

socio-affective filter, a cognitive organizer ("the internal
data-processing mechanisms responsible for the construction
of the grammar we attribute to the learner"), a monitor ("the
conscious editing of one's own speech"), personality, and
past experience in the Ll (1978: 256-58).
The role of interference is undergoing considerable
scrutiny at the present time.

Much controversy exists over

the extent to which IL errors are due to inherent difficulty
rather than interference from the NL.

The latter has been a

catch-all explanation for most errors since the theory of CA
was first introduced, but research has been moving away from
freely categorizing IL errors as interference.

In fact,

interference from the NL is now considered by some linguists
as the least productive source of IL errors.
It is the general consensus of L2 acquisition researchers
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that phonology has been a neglected area of study.

"In com-

parison to the work that has been done in L2 research on the
acquisition of syntax, our knowledge of the development of
phonology in second language learning is still in its infancy"
(Dulay et al. 1978: 276).

Richards (1978) states that pho-

nology has not received the same degree of attention in IL
research as syntax has partly because recent orientation in
linguistic theory in Ll acquisition centers on syntax.

Only

recently has much productive research taken place on the
different aspects of IL phonology.

"Most of this research

has focused on the collection of data and the analysis of
this data in an attempt to determine the nature of the processes shaping interlanguage phonology, and the causes of
fossilization of interlanguage phonology" (Tarone 1978: 30).
Tarone summarizes the processes which current researchers
claim to be operative in shaping IL phonology as:

negative

transfer from NL, Ll acquisition processes, overgeneralization, approximation, and avoidance.
marizes as:

The constraints she sum-

the inherent difficulty of certain TL sounds and

phonological contexts, the tendency of the articulators to
rest position and to a CV pattern, the tendency to avoid
extremes of pitch variation, and emotional and social constraints.

-------------------------

----~-~-
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Language Universals and Markedness

Werner Leopold postulated a set of phonological and
grammatical universals in 1949, but to date there still is
not enough data on language acquisition in languages other
than English "to form a substantial, systematic set of linguistic universalsu (Brown 1980: 32).

In 1965 J. H. Greenberg

completed a frequency study of initial and final consonant
clusters in 104 languages.

Greenberg believed that sounds

and sound combinations which are infrequent in the world's
languages are so because they are more complex, a view shared
by most linguists searching for language universals.

Based

on the results of his study, Greenberg generalized that:
shorter clusters are preferred over longer ones, unvoiced
obstruents are preferred over voiced ones, voiced sonorants
are preferred over unvoiced ones, nonglottalized consonants
are preferred over nasals, and the dentalalveolar point of
articulation is preferred over other positions.

He also

developed a set of implicational universals for consonant
clusters, which state that i f a language has B, it must also
have A.

For example, i f a language allows initial consonant

clusters of CNV, it also allows CLV clusters.

In addition,

Greenberg was interested in the notion of markedness.3

3 Greenberg does not mention markedness in his article
of 1965, but his book of 1966 deals with markedness.

13

Markedness is a theory developed by linguists "to
account for a number of facts in natural languages that the
pre-Markedness version of generative phonological theory was
unable to express" (Guitart 1976: 10).

For example, although

voiceless vowels do exist, vowels are normally voiced.

Mark-

edness theory accounts for this fact by assigning a cost or a
"mark" to unvoiced vowels.

The expected value (+ or -) :for a

given feature is the unmarked (U) value and is costless.
concept of markedness originated with N.

s.

The

Trubetzkoy, one

of the founders of the Prague School of Phonology, before
World War II.

Trubetzkoy said that if two phonemes sharing

the same set of features differ in that one bas an additional
feature missing in the other, that feature is the "Mark" and
involves an extra articulatory gesture.

He claimed that the

unmarked member would always appear in positions of neutralization (Trubetzkoy 1969). 4 In Trubetzkoy's markedness theory,
the marked member of a pair is always plus.
The work of Trubetzkoy an d the Prague School was car•
ried on in the United States by Roman Jakobson, a friend and
•
colleague of Trubetzkoy. He originated the hypothesis that
sounds are acquired by the child--and lost by the aphasic-4 The 1969 date is the date of the translation. Trubetzkoy wrote the book in the late 1930s, and it was first published, ··unfinished, shortly afterwards under the title Grundzuge der Phonologie.
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in a fixed, universal order which is directly related to the
degree of markedness of the sounds, with marked sounds appearlater than unmarked ones.

In addition to his work on marked-

ness, Jakobson gave linguistics the term distinctive feature
and originated the binary system associated with it. 5
Little further interest was taken in markedness until
the 1960s, when the generative/transformational linguists
were looking for a theory which would account for relative
naturalness.

Postal, Chomsky, and Cairns are among the lin-

guists who were publishing work on language universals and
markedness theory in the late sixties.

In each case, they

have built on the foundation established by Trubetzkoy,
Jakobson, Leopold, and Greenberg.

Paul Postal's main inter-

est is the search for "the right class of universal rules
interpreting M and U representations as +and-."

He admits

that this is " vast undertaking" and that "our knowledge
along these lines is limited.

But there is already a great

deal of knowledge, and many M-U decisions can be made with
some confidence" (Postal 1968: 168).

He suggests that there

are between thirty and forty phonetic features which are
universal, that these "features fall into a poorly understood
hierarchy, and that there exists a set of universal restrictions which define the class of possible combinations of feature values" (1968: 58 & 61).

Postal agrees with Jakobson

that "the strongest evidence for assignment of Marked or

5

Fsr further reference see Jakobsen, 1951.

-------------------"---~-"-

--"--

"-------
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Unmarked status" will probably "come from physiological and
perceptual investigation" (Postal 1968: 170-71).
Although Noam Chomsky and Morris Halle work with deep
structure in a way which involves the universality of language in a very basic sense, markedness is not their main
concern.

They do, however, devote chapter nine of The Sound

Pattern of English (1968) to the subject, proposing a theory of
markedness which differs from that of Trubetzkoy in that the
marked coefficient of a feature is not necessarily plus, and
establishing a "tentative" set of marking conventions.
Building on Trubetzkoy's concept of neutralization and
Greenberg's implicational universals for consonant clusters,
Charles Cairns proposes a "universal, ordered set of [neutralization

rule~

which place constraints on the distribu-

tion of • • • MARKED features in the lexicon • • • [,] a
universal set of redundancy rules" (1969: 863).

This pro-

posed set of neutralization rules incorporates the notion of
markedness into Greenberg's implicational universals.
the presence in any language of a set of segments,
implied by the presence of another set of segments,

~'

"If
is

1, in the

same language, and the converse is not true, then the segments in

~

are unmarked for at least one feature for which

the segments in ! are marked" (Cairns 1969: 871).
David Stampe, who bases his ideas of naturalness on
Jakobson, disagrees with the markedness concept and proposes

-----------------------
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his own theory of natural phonology.

He believes all lan-

guage is innate and that "acquisition of pronunciation • • •
involves successively suppressing, limiting, or ordering
those innate processes which stand [in the way
pronunciation" (1973: 46).

o{l a mature

"[r1/arks, and markedness conven-

tiona, are mere appearances, and • • • what underlies the
impression of reality they bear is, in fact, the innate system of natural processes" (1973: 52).

He proposes that "the

natural phonological system of a particular language is what
remains of the innate system of processes after the learner
of the language has suppressed, limited, or ordered these
processes in such a way as to render accessible the mature
pronunciation of the languages" (1973: 45).

Stampe distin-

guishes between "natural.processes" and "acquired rules."
Joan Hooper explains Stampe's theory this way:
Natural processes are obligatory, inviolable phonological rules of the language. They do not have
exceptions. • • • There is [an innate,] universal
inventory of such natural processes • • • •
Acquired rules, on the other hand, have many exceptions and are easily suppressed (for example, they
do not "interfere" in second language acquisition)
• • • • They are not natural; rather, they are
arbitrary, language-specific, and must be learned"

(1976: 131-32).

Theodore Vennemann has proposed a system of markedness
for syllables which involves assigning strength to consonants,
with obstruents as the strongest and glides as the weakest
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(Vennemann 1972).

Hooper believes this proposal "captures

the relationship between the universal intrinsic structure of
the syllable and the distribution of segment types in the syllable'' (1976: 197).

The nucleus of the syllable is most

vowel-like and the outer margins least vowel-like, universally; and the optimal syllable is CV, which occurs in every
language (some languages have no other type}.

In Hooper's

theory of natural generative phonology, based on Stampe and
Vennemann, there is a universal set of phonological rules,
and the markedness of individual segments is defined by this
set of rules. 6 For example, there is a universal rule specifying

[voic~

for obstruents, which states in part that stops

are naturally unvoiced except intervocalically.

According to

Hooper's theory, voiced stops require suppression of a natural, universal rule and are therefore marked, except intervocalically.

Hooper claims that "strength hierarchies can be

determined" and that "the pattern of consonantal strength and
the pattern of syllable structure are related" (1976: 198).
In syllable-initial position her hierarchy for consonants is
as follows:
least marked

most marked

obstruents
nasals
liquids
glides
vowels

Hooper disa~ees with Stampe concerning the innateness
of natural phonological rule~, stating that "even these rules
must be acquired" \1976: 132).
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For syllable-final consonants the hierarchy is reversed.
Hooper also proposes a strength hierarchy for consonants
which is independent of syllable structure:
stronger

voiceless

stops

nonnasals

nasals

weaker

voiced

fricatives

nasals

liquids/
glides

Following this hierarchy, the strength of consonant types
would be:
strongest

weakest

voiceless stops
voiced stops/ voiceless continuants
voiced continuants
nasals
liquids
glides

"The cover feature strength corresponds inversely to the
rough phonetic correlates of degree of sonority • • • and
degree of opening •• •" (1976: 201).

Hooper applies her

theory of strength to Spanish phonology, but she stresses
that it is universally applicable.
In 1976 Jorge Guitart investigated the extent to which
"language can be explained by a theory of generative phonology which incorporates the notion of Markedness" by examining the educated Spanish dialect of Habana, CUba (Guitart
1976: 1).

He bases his theory of generative phonology and

markedness on Chomsky (1964), Chomsky and Halle (1965, 1968),
and Postal (1968).

Guitart concludes that "the data of

19
Spanish offer no relevant counterexamples to the relationship
between the greater frequency of certain phonological elements and the less Marked status assigned these elements in
current theory" (1976: 46).

In 1977 Lyndarae Sims did an

analysis of deviations in the phonology of bilingual speakers
of Spanish and English.

She found that most of the distinc-

tive feature changes were from marked to unmarked segments
and syllables.

"One of the goals of linguistic theory is the

formulation of a complete and true set of Marking conventions"
(Guitart 1976: 14).

Postal stated in 1968 that "a theory as

new, powerful, and comprehensive as that of phonological
Markedness must necessarily involve a host of unsolved problems"(l968: 182).

Although more progress has been made since

then, we are still far from having a universal set of markedness conventions.
The Markedness Differential Hypothesis

Some researchers have led us to believe that CA was set
aside in favor of error analysis and IL, but actually it was
merely incorporated into error analysis, which was then
incorporated into IL.

In the beginning, interference was

the only explanation available for the problems which L2
learners encountered.

But researchers found that this

explanation was not always satisfactory, and they began to
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look for others.

What they found was inherent difficulty.

· At first this was thought of as a replacement for interference
and CA, but this assumption has proven false.

In 1971 Richards

wrote, "Interference from the mother tongue is clearly a major
source of difficulty in second language learning, and contrastive analysis has proved valuable in locating areas of
interlanguage interference" (1971: 182 of rpt.).

In 1973

Johansson concluded that a large percentage of L2 learner
errors could have been predicted by CA.
Burt, the strongest advocates of L2

= Ll,

In 1974 Dulay and
conceded that "a

portion of L2 goofs do reflect Ll structure, confirming in
part the product level of the CA hypothesis" (1974: 107).

In

1976 it was Wode saying that "the L2 target • • • was regularly substituted by [its] Ll equivalent •• •" (1976: 105 of
rpt.).

In 1977 Flemming determined that transfer was a prime

motivator for L2 performance.

And in 1980 Brown stated that

"interference of the first language is, after all, an important factor in second language learning for both adults and
children" (1980: 184).
So CA lives on.
out serious problems.

But this is not to say that it is withAs Johansson points out, "Contrastive

analysis provides for no way of determining where differences
lead to various degrees of difficulty" (Tarone 1978: 20).
The strong version, by claiming that whenever the Ll bas a
related sound it will be chosen instead of the TL sound,
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makes predictions which are erroneous in many instances.
weak version makes no predictions at all.

The

"A theory of L2

acquisition should aim at predictive power.

That is it

should be formulated in such a way that it will be possible
to predict the developmental sequences for [any L2]" (Wode
1976: 111 of rpt.).
IL research has shown that people acquiring an L2
encounter the same problems and employ the same strategies
they did when acquiring their Ll.

They form hypotheses,

test them, discard them, and formulate new ones by attempting to communicate with other people who speak the language
they are trying to learn.

To facilitate this communication,

they rely on what they have already learned about language in
general and the particular language involved.

When that

fails, they resort to guesswork and simplification of different types.

Ll researchers have discovered that language

tends to be acquired in a set order which reflects the
inherent difficulty of the various patterns and forms involved.

Since the processes of IL parallel those

o:f

Ll ac-

quisition, and since the same forms and patterns must be
acquired for any given language regardless of whether it is
being learned as an Ll or an L2, it is reasonable to assume
that L2 acquisition follows the same set order.

The basic

difference between Ll and L2 acquisition, then, is that the
previous knowledge which the L2 learner possesses includes
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the patterns and forms of his NL.

Where the elements of his

NL are the same as those of the TL, this knowledge is useful
since what has already been learned will not cause difficulty
a second time.

Where the elements of the NL are similar but

different, knowledge of the NL can be a hindrance since the
element of the NL may be substituted for that of the TL.
questions which need to answered are:
stitution always result?

The

(1) why doesn't sub-

(2) why are some of the substitu-

tions fossilized while others are eventually replaced by the
correct forms?

(3) why does the length of time required for

this replacement to occur vary to the extent that it does?
CA in its present form does not provide answers to these
questions.
Until now, interference from 12 and inherent difficulty
have been thought

o~

as two separate explanations for observed

errors in the TL of the 12 learner.

I would like to suggest

instead that it is degree of inherent difficulty which determines when interference from the NL will take place and to
what extent substitutions of NL forms will become fossilized.
This suggestion is based on a proposal by Fred Eckman (1977).
Eckman has proposed revising the strong version of CA by
incorporating the principles of universal grammar into it.
He claims that it would then be possible to predict both
degree of difficulty and directionality of difficulty.

The

example Eckman gives to illustrate what he means by prediction
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of directionality of difficulty is the neutralization of obstruents in word-final position, a phenomenon which exists in
German but not in English.

CA "would predict that since

German and English differ with respect to whether or not
voiced obstruents can occur word-finally, this will be an
area of difficulty for German speakers learning English, and
for English speakers learning German" (Eckman 1977: 317).
But whereas native German speakers do encounter a great deal
of difficulty pronouncing voiced obstruents word finally in
English, native speakers of English do not have difficulty
suppressing them in German (Moulton 1962).

Eckman refers to

his proposal as the Markedness Differential H!pothesis or MDH.
The MDH makes the following assertion:
The areas of difficulty that a language learner
will have can be predicted on the basis of a systematic comparison of the grammars of the native
language, the target language and the markedness
relations stated in universal grammar, such that,
(a) Those areas of the target language which
differ from the native language and are more
marked than the native language will be difficult.
(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 markedness;
(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.
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METHOD OF INVESTIGATION

Introduction

Eckman's MDH offers a possible way to combine language
universality and 12 acquisition research in order to answer
the questions raised earlier concerning interference and fossilization in IL.

The problem of the subjectivity of CA is

not dealt with by Eckman, but "• •• with virtually every
problem of linguistic analysis, the objectivity of scientific
methodology is still elusive" (Brown 1980: 156).

Therefore,

the fact that CA is not as objective as one might wish should
not deter testing of the MDH.

Neither should this testing be

postponed until a complete set of markedness conventions has
been developed.

By combining the facts and hypotheses already

available in both fields of research, perhaps linguists can
successfully piece together a bit more of the language acquisition puzzle.
Eckman issues the following challenge:
It would be possible to falsify the MDH if it could
be shown that the areas of difficulty that a given
language learner has are not those areas of the
target language which are different from and more
marked than the native language, or if it could be
shown that there is an area of the target language
which is clearly more marked than the native lan~age, but that this is not an area of difficulty
{1977: 327).
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"Studies of second language acquisition • • • have
tended to imply that contrastive analysis may be most predictive at the level of phonology • • • " (Richards 1971: 172
of rpt.).

Brown goes so far as to say that it is "only in

the phonological component of language that contrastive analysis is mildly successful" (1980: 157).

Eckman does not limit

his hypothesis to phonology, but since most of the work on
markedness has been in the field of phonology, and since CA
seems to work best on the phonological level, this was thought
to be the best place to begin testing of it.

Futhermore,

Dulay et al. confirm for L2 phonological acquisition what has
been proposed for L2 acquisition in general, that "new phonetic distinctions • • • and sequences of sounds ••• are learned
in an orderly fashion that is fully analogous to that of
first language learning" (1978: 286}.

Method and Procedure

I have chosen to test Eckman's MDH on native speakers of
American Spanish (AS) acquiring English (AE) phonology,
partly because I am more familiar with AS phonology than I am
with that of any other language and partly because more
studies have been made of the phonology of AS than of most
other languages, giving me more reference material to work
with.

Since I was interested in testing competence rather
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than performance, I chose imitation as my testing method.

I

felt that imitation of one- or two-word utterances would be
most indicative of what subjects were capable of pronouncing
in AE.

My own past experience has been that imitation of

longer phrases and of sentences is less successful because
factors of comprehension and memory come into play to a
greater extent.

In spontaneous speech, a number of factors

affect production, including avoidance and lack of motivation.
Although lack of motivation may play some part in imitation
as well, it is my feeling that subjects tend to be highly
motivated when asked to perform a task as (relatively) simple
as one- or two-word imitation.

Another reason for choosing

short utterances over longer ones was my desire to analyze
the results on the level of the syllable and the word only.
Most researchers agree that the syllable is the best unit
"for phonological encoding and decoding of the speech signal"
(Richards 1978: 123).
"No absolute science of articulatory phonetics exists
• • • •

Even two experts will rarely, if ever, agree on all

the details of such a transcription" (Stockwell & Bowen 1965:
43).

Therefore no attempt has been made in this study to

report exact phonetic transcription.

Instead, sounds are

recorded as phonemes and allophones only, with the traditional slashes for phonemes and brackets for allophones of AS
phonemes where a distinction was necessary and for sounds

---------------------
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produced as substitutions for the AE phonemes tested.

I have

used Stockwell and Bowen (1965) and Hooper (1976) as my principal sources for Spanish phonology and Sloat et aL (1978) as
my principal source for markedness and phonology in general.
The sounds chosen for testing were all AE phonemes which
CA predicts will cause difficulty for native speakers of AS,
either because they do not exist in AS or because they exist
only as allophones and are not used in certain positions of
the utterance.

Each sound was tested in all the positions
of the utterance where CA predicts problems should arise. 1
If Eckman's MDH is correct, only those phonemes which are
more marked than the nearest phoneme or allophone of AS
should present any great amount of difficulty.
The subjects used in the study were a group of 37 young
adult volunteers from various countries in Central and South
America. 2 Subjects were from all four levels of the
1 Occasionally positions or sound combinations which
should not cause difficulty were also tested, as a checking
device for the accuracy of the study, but these were not
included when figuring averages for the various sounds.
Since I inadvertently omitted final /~/ from the testing,
I have estimated it based on the /~/ codas minus the /z/ or

/d/.

2 Native countries of subjects were: Venezuela (14),
Colombia (5), Hondoras (4), Bolivia (2), The Dominican Republic (2), Puerto Rico (2), Argentina (1), Ecuador (1), El Salvador/(l}t Guatemala (1), Mexico (1), Nicaragua (1), and
Panama {1J.
A junior at Iowa State University was used as a check on
the use of imitation as opposed to discourse~ hThis will be
explained in detail in the summary section OI t e paper.
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Intensive English and Orientation Program (IEOP) at Iowa
State University, a program which prepares foreign students
for the TOEFL examination; all spoke and understood some
English.

Each subject was told to repeat exactly what he or

she heard, regardless of whether it made any sense.

(Sub-

jects were told that some of the words might be unfamiliar to
them.)

Each word or word group was dictated once only, except

in cases where the subject indicated that he or she had not
heard the word properly.

Both the dictation and the responses

were recorded on tape, along with the name of the person
speaking (for use in analyzing results according to level of
IEOP and country of origin).

Testing for each subject took

between ten and fifteen minutes.

Scoring

The sounds were carefully transcribed and scored, ignoring the sounds in each word which were not being tested.

Two

points were given for each correct sound; one point was given
if the sound was partially correct (i.e., if the sound produced was halfway between the correct sound and another
phoneme.

Quite often the sound on the tape was not clearly

one sound or another.

In the case of consonant clusters, two

points were given if all sounds involved in the cluster were
correct; one point was given if the main sound being tested
was correct but the other sound or sounds were only partially

----------~
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correct or were incorrect; one point was also given if the
main sound beiag tested was partially correct and the other
sound or sounds were also at least partially correct.

If the

main sound was completely incorrect, no credit was given,
even if the other sound or sounds were correct.

If the main

sound was only partially correct and one or more other sounds
were completely incorrect, no credit was given.

Initial /s/

clusters posed a problem since the expected error was prothesis involving /6/, and using the above scoring method,
this type of error would always be partially correct.

There-

fore, initial /s/ clusters were given no credit if /6/ was
added word initially.

Raw scores were converted to percent-

ages based on 100% for each sound tested.3

Raw scores for

each student were also converted to percentages, both for
each sound separately and for overall score of each student.
Scoring and percentages for types of errors made were as
follows:

3 If a sound/position (e.g., /z/ intervocalically) was
tested twice, the total possible score for that sound/position was 37 ~number of students tested) x 2 {each word or
word group was worth 2 points) x 2 {position tested twice) =
148 = 100%. If the sound/position scored a total of 100
points, the correct total would be .6756756 or 67.57%.
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(a)

(b)

(c)

(d)

Percentages were derived by dividing the number of
times a particular error was involved by the total
number of errors for that position.
If a particular error was not clearly one sound or
another, half the percentage points were given to
each sound involved.
If an error was recorded as half correct, the
incorrect sound received all the percentage points,
meaning that this was the sound which tended to be
substituted.
If a given word contained two errors, each was
treated separately, but the total number of errors
for that word was counted as one rather than two.
This means that some positions may have more than
100% when all error types are added together. 4

4 If only one student made an error in initial /y/ and
the error was a substitution of
Ill would be scored
100%, meaning that all errors in initial /y/ were of the
type [J]. If the error were not lSJ but something in
_
between [jj and [z], the percentages would be l~J = 50%, L{l
= 50%. If the error were something in between l!J and /y/,
[jJ would still be scored 100%, meani~~ that the sound which
tended to be substituted was always {jj. If only one student
made an error in the onset /Qw/ and that student substituted
[tr}, both [t] and [r] would be recorded as 100%.

rr;,
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DISCUSSION OF STUDY RESULTS

/Q/:
The phoneme /Q/ doesn't exist in any dialect of AS.
Therefore, CA predicts difficulty with /Q/ in all positions.
What the results actually show is that it caused comparatively little difficulty initially, more difficulty finally and
in the /Qr/ onset, and considerable difficulty elsewhere.
Initial •••••••
Final •••••••••
Intervocalic ••
Medial ••••••••

89.86%
83.11
71.62
64.19a

/9r/ Onset •••• 83.11~
/9w/ Onset •••• 52.70
a

/rQ/
/m9/
/n9/
/9s/

Coda ••••
Coda ••••
Coda ••••
Coda ••••

71.62%
71.62
68.92
46.62

/n9s/ Coda ••• 32.43~
/r9s/ Coda ••• 30.41
/f9s/ Coda ••• 22.97

Medial always signifies nonintervocalic.

When tested alone /Q/ was most often replaced by [t}
(an average of 73.87% of the time). 1 /t/ equals /Q/ in all
features but two; it is [+int-dis!l.

The only other sound

substituted regularly for /9/ was [s], which also differs
from /9/ in only two features; it is [+str-dis~.

However,

1
When referring to percentages of errors, figures
always reflect the number of times a particular type of error
occurred divided by the total number of errors for the sound
in that position.
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[&! was chosen only 18.35% of the time.
are less marked than /Q/.

Both /t/ and /s/

In fact, they are rarely absent

from the world's languages, whereas /Q/ rarely occurs.
There is a sharp contrast in the scores of the two
onset clusters.

In AS, C + /r/ and C + /w/ are both very

common in onset clusters.

Perhaps the tendency to change

/w/ to [r], which accounted for 59.26% of the errors for
/Qw/, was due to problems with the /rt/ coda cluster that
occurs in the word thwart.

/Qs/ scored significantly lower

than the other three two-consonant coda clusters involving
/Q/.

The only syllable-final clusters in AS are those two-

consonant codas which consist of G + C, so all the /Q/
codas of AE should present the problems they do.

The fact

that /r/, /m/, and /n/ are all {+so~ may be the reason they
score so much higher than /Qs/.

Also, although /s/ is

allowed in final position in AS, it does not normally appear
in syllable-final clusters. 2
codas 56.19% of the time.

Final /s/ was deleted in /Q/

Around the Caribbean and in most

other coastal regions of Central and South America, syllablefinal /s/ weakens to an aspiration or is dropped entirely.
Since 86.49% of the subjects of this study are from these
2 There are a few words in AS that have /ns/ or /rs/ but
only in prefixes and these tend to be simplified in casual

speech.
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areas, the strong tendency towards apocope involving final
/s/ is not surprising.
Three-consonant clusters are less natural than twoconsonant clusters.

In addition, AS does not have three-

consonant coda clusters at all.

Therefore, these clusters

should score even lower than two-consonant codas, and they
do.
/~!=

AS does not have /~/as a phoneme.

It does have[~],

an allophone of /d/ which replaces /d/ everywhere except
breath-group initially and after /n/ and /1/.

Some sources

refer to this allophone as /~/; others are careful to point
out the difference in articulation.
dental, /~/ is dental like /d/.

Whereas

!51 is inter-

CA predicts trouble with

/~/ everywhere, but especially initially and following /1/

and /n/.

The scores were as follows:

Final •••••••••
After /1/ •••••
After /n/ •••••
Initial •••••••

60.47%
56.76
46.62
37.72

;ad; Coda •••• 39.86%
/~z/ Coda •••• 31.08

CA also predicts that £q} or "] will be substituted,
and this is the case an average of 76.08% of the time
(99.46% initially and after /1/ and /n/).
and in coda cluster

;az;,

In final position

/~/was sometimes dropped entirely
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(10.53% and 38.24%, respectively).

There is a tendency in

modern AS to move from the fricative [~} to zero articulation
({¢]).

Some dialects of AS have [z] as an allophone of /s/,
but it occurs only syllable finally before a voiced consonant
in the following syllable, never word finally.

In the coast-

al areas, where syllable-final /s/ is reduced to an aspiration, the allophone [z] never occurs, so most of the subjects
don't have it.

In the cluster /oz/ they tended to drop the

/z/ altogether (38.24%), substituting [d] or [~].
/~d/ is difficult to assess because both

correct sounds.
two sounds in the
stitute[~]

The coda

/d/ and /d/ were

Almost all the subjects dropped one of the
/~d/

coda, but since they tended to sub-

for /6/, it was impossible to say which sound

was dropped and what was substituted for what.

They may

even have perceived /~d/ as a single sound, probably[~].

!6/ occurs in very few languages and is even more marked
than /9/ because it is voiced.

/d/ is less marked than /~/

since stops are the least marked obstruents.

Voiced obstru-

ents are more marked than unvoiced ones in coda clusters,
and clusters of two obstruents are more marked than those
consisting of a resonant and an obstruent.

Since they both

consist of two voiced obstruents, /ad/ and /6z/ are quite
marked.
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/y/:
AS has /y/ as a phoneme, but it actually occurs as [y}
in only a few regions, and in nearly all of Latin America it

has more palatal friction than AE /y/ does.

"/y/ • • •

presents a complex problem of description, because of the
extradinarily wide range of phonetic variation it undergoes
both within and between dialects.

The range of variation

extends all the way from an ltl that is essentially identical with the /y/ of English ~' through the /~/ of English
measure, to the
1965: 63).

151

of English juice" (Stockwell & Bowen

/y/ appears as

[i/, [z},

{:1],

or[~] in all

syllable-initial positions and as [}J in all other positions,
according to Stockwell and Bowen.
say /y/ also tends to appear as

f1J

Castillo and Bond (1972)
after /1/ and /n/.

CA

predicts that AS speakers will have some problems with /y/
in all positions, but especially syllable initially and
after /1/ and /n/.

The scores below show that they actually

bad very little difficulty with /y/, but when they did, it
was most likely to occur syllable initially or after /1/ or

/n/.
Medial ••••••• 100.00%
Intervocalic. 99.10
After /n/ •••• 91.89
After /1/ •••• 89.19
Initial •••••• 85.81

C + /y/ Onsets •• 99.10%

---------------~~----------------
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Subjects who made errors substituted

[J/

an average of

65.31% of the time (excluding clusters) and [z] only 15% of
the time.

In clusters

['J

was substituted 100% of the time.

The only feature which /J/ and /z/ do not have in common is
[intJ;

Ia/

is [+int] and ;;.; is [-int].

closer to /y/, since /y/ is also

[-in~.

This makes

/z/

Most linguists con-

sider affricates to be more marked than fricatives.3

There-

fore, it seems that subjects tended to substitute in each
position whichever sound they use for /y/ in that position in
AS.

(This cannot be analyzed within the scope of this study

because no statistics are available for substitution of [J]
and[~

in place of /y/ in AS.)

/y/ is more marked in syllable-initial position because
it is a glide and the optimal sound syllable initially is a
voiceless obstruent.
scored lowest.

This may be another reason initial /y/

C + /y/ is common in AS onset clusters,

although rarely before /u/.

AS does have /u/ as a phoneme,

though, and the most unmarked type of two-consonant onset is
obstruent + glide.

Consequently, neither CA nor markedness

theory would predict much difficulty with C + /y/ onsets.

3 Whether affricates are more or less natural than stops
or fricatives is still in doubt; more research needs to be
done on affricates (see Postal 1968: 189-91; Hooper 1976:
214).
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AS does not have
of /yl.

1~/

as a phoneme, only as an allophone

Therefore, CA predicts that

/~/will

"constitute

important pronunciation problems .••• "for AS speakers
(Lado 1957: 14).

The subjects in this study produced

IJI

correctly an average of only 61.82% of the time (excluding
the /rJI coda).

The results were as follows:

Initial •••••••
Medial ••••••••
Intervocalic ••
Final •••••••••

69.59%
68.92
54.73
54.05

Since the AS allophone

Iii

lrrl

Coda •••• 44.59%

is most likely to occur initially

and after /1/ and In/, one would expect fewer problems with

1!1 initially and medially, and this was the case.
The sounds substituted for 1r1 (in order of frequency)
were [i], ~], [y], and occasionally [q] or [t/, but position
in the word affected choice of substitution more than any
other factor.

[~

was preferred intervocalically (65.42%)

and medially (82.86%);

[~]

was preferred finally (60.42%)

and in the /rJ/ coda (64.15%); and [~] and {y/ were almost
equally preferred initially (40% and 43.75%, respectively).
Since /~/ is the unvoiced counterpart of /~/ and since AS has
/~/

as a phoneme, one would expect it to be substituted more

often than it was.

And AS does not have /6/ in syllable-

final position, where it was substituted frequently.

/~1
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does occur after /r/ in AS (although not in the same syllable), which may explain its frequent appearance medially and
in the /rJ/ coda.

One would expect /~/ initially because it

occurs initially in AS.

But /y/ does not usually occur ini-

tially, although it is a phoneme in AS.(see discussion of /y/
above).

Part of the explanation lies in the fact that much

of the time the sound chosen was halfway between /y/ and
in other words, a sound close to AS

f:YJ

1r1;

(which does occur

initially) was most often produced.
In terms of naturalness, /t/ would be the logical choice,
since fricatives are generally considered more natural than
affricates and

/z/, like /c/, differs from IJI in only one

feature; it is £-in~.

/s/:
/s/ occurs as a phoneme in AS.

However, in clusters
within a single syllable it occurs only before a glide. 4

(1)

(2)

(3)

4 The rules for syllabication of consonants in AS are:
A single consonant between vowels always begins a syllable.
Clusters of two consonants whose second member is /r/ or
/1/ are treated as single consonants and go with the
following vowel.
All other consonant clusters are separated, the first
ending the preceding syllable and the second beginning
the next (taken from Segreda & Harris 1970: 63).
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Before a voiced consonant or a glide, /s/ is replaced in some
dialects by the allophone [z}.5

CA predicts problems with

/s/ wherever it does not occur in AS.

Results were as fol-

lows:
Coda •••
Coda •••
Coda •••
Coda •••
Coda •••

89.19%
86.49
81.08
78.38
56.76

Coda ••
Coda ••
Coda ••
Coda ••
Coda ••
Coda ••
Coda ••
Coda ••

87.84%
78.38
78.38
68.92
68.92
63.51
63.51
54.05

Initial ••••••••••
Intervocalic •••••
Medial •••••••••••
Final ••••••••••••
Medial •••••••••••

94.59%
89.19
81.98a
64.19
59.46b

/sk/
/sp/
/ks/
/at/
/fs/

Onset •••••••
Onset •••••••
Onset •••••••
Onset •••••••
Onset •••••••
Onset •••••••
Onset •••••••

95.95%
93.92
89.86
88.51
85.14
85.14
82.43

/lps/
/mps/
/spa/
/sts/
/aka/
/skt/
/rfs/
/nts/

/sw/
/st/
/sp/
/sk/
/sl/
/sn/
/sf/

/s/+ unvoiced
stop + L Onsets •• 89.19
~ No voiced consonant following

Before a voiced consonant

As the above scores show, AS speakers had relatively little
difficulty with two-consonant onset clusters, and even threeconsonant ones scored fairly high.

They did have difficulty

5 In the coastal areas where La/ i~tedu~ed syllable
finally, voicing does not occur and no lll alLophohe ex sts.
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with /s/ word finally and before a voiced consonant, however.
It is a little surprising to find that /s/ was replaced
by [z] 100% of the time before a voiced consonant, considering the high percentage of subjects from coastal areas.

[z]

also replaced /s/ everywhere else except in clusters (an
average of 96.41% of the time).

It may be that subjects did

not always hear the distinction between the two sounds.

/s/

occurs word finally in AS, yet final /s/ scored quite low.
If it had been deleted most of the time, one could say that
the coastal tendency towards aspiration of syllable-final /s/
caused the low score, but instead, it was replaced by
90.70% of the time and not deleted at all.

LZJ

Actually a sound

halfway between /s/ and /z/ occurred most frequently.

In

medial position with no voiced consonant following, 77.50%
of all errors occurred in one of the three words tested,
mousetrap.

Why this word should cause trouble is a mystery.

As was noted above, /s/ is very unmarked.

It is, in

fact, "perhaps the easiest nonvocalic segment to perceive,
regardless of context" (Guitart 1976: 64).

Although I found

no statements regarding the relative markedness of /s/+ stop
and /s/+ L or N in onset clusters, it appears that the former
must be more natural, since it consistently scored higher.
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/sf/ is unnatural in AE onsets, appearing in only a few words,
but again no indication of its marked or unmarked status
universally was uncovered.

The only three-consonant onsets

in AE are /s/+ unvoiced stop + L.

AS has three-consonant

onsets, but they always consist of stop, /f/, or /r/+ L +G.
Unfortunately, no statistics seem to be available as to which
of these two types of onsets is less marked.
Voiceless fricative + voiceless stop is the most natural
two-consonant coda.

If the fricative is /s/, it is equally

natural after the stop.
reflect this.

The scores for two-consonant codas

The /fs/ coda scored far below the other two-

consonant codas and below all the three-consonant codas
except /nts/.

Since this same combination in reverse scored

lower than all other onset clusters (naturalness of ordering
is always reversed for onsets), I would guess that /fs/ and

perhaps all fricative + fricative clusters are quite marked.
Further evidence for the markedness of clusters involving
two or more fricatives in /rfs/ (second lowest score for
three-consonant /s/ codas) and /fQs/ (lowest score for threeconsonant /9/ codas).

The /1/ cluster again scored higher

than either of the nasal clusters, but /nts/ scored much
lower than /mps/, even though /n/ is less marked than /m/
and their respective environments were both compatible.
offers a plausible explanation.

CA

Some dialects of AS have

/ps/ clusters in word-final position, but /t/ and /k/ never
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cluster with /s/ word finally.
When attempting coda clusters involving /s/, subjects
utilized a variety of coping strategies:

apocope 50.63%,

substitution 18.75%, syncope 18.23%, metathesis 11.59%, and
epenthesis 7.32%.

Substitutions were as follows:

/s/~[z],

[p], [t], and (once only) [r]; /k/~[p], [tJ; /f/~{p], [t],
[k]; /t/ -+/p/, /k/, or /s/.

In other words, /s/, /p/, /t/,

and /k/ seem to be in free variation.

An analysis of

syllable-final stops in AS proves enlightening.

Voiceless

stops occur in syllable-final position in the orthography
and in very careful styles of speech.

With the exception of

/ps/ (see above), they always occur before an initial /t/
or /s/.

Also, when voiceless stops or /s/ occur in syllable-

final position before /s/ or /t/, they are in free variation
([s]. .[t} , {p]~[t], [p]~[k], [k]~fsJ, [kJ~[t]).

/z/:
As has been pointed out above, /z/ does not occur as a
phoneme in AS but only as an allophone of /s/ which appears
syllable finally before a voiced consonant in some dialects.
As the results below show, /z/ scored lower than any other
sound tested except /~/.
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Intervocalic ••
Final •••••••••
Medial ••••••••
Initial •••••••

62.84%
56.76
54.05a
52.70

/rz/
/lz/
/mz/
/gz/
/zd/

Coda ••••
Coda ••••
Coda ••••
Coda ••••
Coda ••••

48.65?'
40.54
36.49
32.43
31.08

/rlz/ Coda ••• 43.24%
/rvz/ Coda ••• 25.68
/rnz/ Coda ••• 22.97
a /z/ was not tested medially before a voiced consonant.
[s] was substituted most of the time, except in the

cluster /zd/, where final /d/ was deleted 73.53% of the time.
In the cluster /gz/,
codas

/d/_.£~

/g/~[k]

80.95% of the time, and in /zd/

26.47% of the time.

In final position,

unvoiced obstruents are less marked than voiced ones "because
additional muscular action is required to sustain voicing
of oral obstruents • • • " (Guitart 1976: 54).

Once again

liquids scored higher than nasals in consonant clusters,
which proponents of markedness would attribute to their being
less marked.

!'t!:
AS has no sound approximating/¥/.

The closest sounds

to /~/ in AS are the phoneme /~/and the /y/ allophone

[z].

Both of these sounds differ from /M/ in only one feature;
/~/

is an affricate and /~/ is voiced.

The only other sound

-------------------------~

-------------

44
which might be substituted is /s/, but /s/ differs from /'6/
in two features; it is

/+ant-hi/.

Lado predicts that native

speakers of AS will have "important pronunciation problems"
with /~/ (Lado 1957: 14).

In fact, the only serious problem

with /s/ occurred medially after syllable-final /d/ or /k/.
The results were as follows:
Final •••••••••
Intervocalic ••
Initial •••••••
Medial ••••••••

/~r/ Onset ••• 81.0896

89.19%
80.04
77.02
44.59

/r'IJ/ Coda ••••• 88.51%
/~t/ Coda ••••• 74.32

The words used for testing medial /s/ were milkshake and
midship.

AS syllables rarely end in /k/ and then only before

/s/ or /t/ (see above under discussion of /s/).
never occurs medially except after /n/ or /1/.
medial positions /d/ becomes either
it is not surprising that medial

/~/

[~]

or

[¢].

And /d/
In all other
Therefore,

caused the difficulty

it did, and it should be noted that much of this difficulty
was not in the phoneme /a/ itself.

Hooper says ·that in AS

the final consonant of a syllable must be weaker than the
initial consonant of the following syllable when there is
no pause between the syllables.

She considers affricates

as probably stronger than stops and stops as stronger then
fricatives.

This explanation for why /s/ caused problems

medially after a syllable-final /k/ oT /d/ supports the
MDH.
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[g) was always chosen to replace !K! initially.

It was

chosen most frequently elsewhere as well, except in the /~r/
onset cluster.

In both onset and coda clusters, a sound

which was halfway between /~/ and /s/ was often produced,
possibly in an attempt at imitation of

/~/.

~JJ

and

were also substituted occasionally in coda clusters.

[~]

In the

coda[~~' there was a strong tendency to drop the final /t/

(71.43%).

In the onset /~r/, /r/-+[w] 14.29% of the time.

This fits with the rule in AS which says that only glides
can cluster with a syllable-initial consonant.
Markedness proponents are undecided about whether affricates are more or leas marked than fricatives.

Most of the

literature considers /'/less marked than/~/, but Chomsky
and Halle (1968) consider /6/ less marked, and Hooper is
undecided.

/~/ is less marked than /~/ since

/z/ is voiced.
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SUMMARY AND CONCLUSIONS

The predictions of CA as to areas of AE phonology which
would prove difficult for native speakers of AS were correct
most of the time.

The exceptions were:

/s/ word finally and in onset clusters;

/Q/ word initially;
/~/

everywhere except

initially, medially, and in the /~t/ coda; and /y/ in all
positions except initially.
The CV preference in syllable structure may be why /G/
was less difficult word initially than elsewhere.

Unvoiced

obstruents are preferred over voiced obstruents and over
sonorants syllable initially.

They are not preferred over

stops, however, so the MDH would predict a greater frequency
of /t/ substitution than actually occurred.
According to CA, AS speakers should not have difficulty
with word-final /s/, and they had considerable difficulty
with it.

In addition, /s/ tended to score lower than CA

would predict medially when no voiced consonant followed.
Since the error was almost always a substitution of [z] or a
sort of s/z sound, and since native speakers of AS have only
one phoneme to cover both /s/ and /z/, one possible explanation is that they tend to use [s] and

[~

in free variation

except word initially.
Two-C onset clusters beginning with /s/ and 3-C clusters
of /s/ + unvoiced stop + L occur frequently in the world's
languages and are considered two of the most unmarked types of

----------------------

---------·----------
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consonant clusters.
VC syllables.

And CV syllables are less marked than

But to my knowledge no attempt has ever been

made to determine the relative markedness of /s/+ resonant
and the /£s/ syllable which AS speakers substitute for it.
Perhaps the most convincing evidence in favor of the
MDH is/~/, which CA predicts will cause considerable
problems and which, in fact, causes very few.

Both of the

sounds closest to /~/ in AS (/l/ and /~/) are more marked
than /M/.

Word-initial /~/ scored lower than other positions

with the exception of medial position, and the AS phoneme /~/
was substituted 100% of the time. But actually initial
didn't score all that low (77.02%).

!k!

In the /~t/ coda, which

scored 74.32%, substitution occurred much less frequently
than apocope (48.15% and 70.37%, respectively), showing that
the difficulty lay with clustering and word-final /t/ more
than with/~/.

The complexity of medial /~/ for native

speakers of AS is discussed above under /s/ and

Ill and need

not be repeated here.
/y/ is less marked than any of the allophones of AS
which might be substituted for it, except initially, where
an obstruent is less marked.

According to the MDH, /y/

should cause problems only initially then, and this is the
only position where any difficulty at all w.as encountered.
The allophone

/J/ was substituted 85.25% of the time, and

the only other sound substituted was /d/, which, being a
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stop, is even more natural word initially than /j/.
At the present time the data concerning markedness are
not complete or consistent enough to enable the MDH to predict relative degree of difficulty.

However, voiced conso-

nants did score lower than their unvoiced counterparts; and
three-consonant clusters scored lower than two-consonant
clusters, which are less marked.

In no case was a sound

substituted which is clearly more marked than the AE phoneme,
although many times insuffient data were available to make a
decision or linguists disagreed as to the relative markedness
of a pair of sounds.

In no case did a phoneme which is

clearly less marked than the AS sound closest to it prove
to be difficult.
The question of directionality of difficulty is beyond
the scope of this study.

In order to explore this part of

the MDH one would have to test both AS speakers acquiring
AE and AE speakers acquiring AS, utilizing only those sounds
which have allophones in each language that appear as a
single sound in the other language.

Actually directionality

of difficulty seems to involve only a small part of the
predictions of CA as regards phonology, mainly the suppression of voicing alternations and alternations between allophones versus acquisition of such alternations.
Using the implicational universals of Greenberg (1965),
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I compared scores for consonant clusters and found no contradictions to his theory.

Relating the theory to markedness,

as Cairns (1969) does, the more marked cluster of an opposition always scored either the same as or lower than the
unmarked one, usually lower.

CNV onsets did not score higher

than CLV onsets, Vee codas scored much lower than
VNc codas scored much lower than VNC codas, etc. 1

vee codas,

The only two sounds tested which do not occur at all in
v

AS, even as allophones, are /Q/ and /s/.

Both of these

sounds scored consistently higher than/~/ and/~/, which
occur as allophones but not as phonemes.

This confirms the

theory that Oller and Ziahosseiny (1970) and Wode (1976)
have espoused, that difficulty is more likely to occur when
an element of the TL is minimally distant from one in the NL
than when no similar element exists in the NL.

/z/ presents

a separate problem since its unvoiced equivalent is a phoneme
in AS; also, some dialects of AS have /z/ as an allophone of
/s/ while others do not.
Phonemes which proved difficult are all acquired late
in Ll acquisition.

This lends support to the suggestion

made earlier in this paper that degree of inherent difficulty
determines interference.
The only exception was the /Qw/ onset, which scored
quite low. As I mentioned previously, this was probably due
to the /rt/ coda in the word tested.
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The type of error which occurred most frequently by far
was substitution (90.81% of the time).

With few exceptions

the sounds substituted for the main sound being tested were
those sounds of AS which are closest to the AE phoneme.
Substitutions also occurred frequently for the other sounds
involved in clusters.
(a)
(b)
(c)

These were:

Voicing alternations: /k/~/g/, /t/~/d/, /f/~/v/
Alternations between unvoiced stops
Alternations between stops and fricatives:
/s/~/p/,/t/,/k/,/f/

(d)
(e)

Alternations between nasals
Other: /w/-+/1/,/r/,/v/,/d/

Other types of errors were:

apocope 6.02%, syncope 4.96%,

prothesis 4.37%, epenthesis 2.78%, and metathesis .39%.
Although substitutions appear to be due to interference from
AS

in most cases, similar substitutions occur in Ll acquisi-

tion of AE:

/9/-+/t/,/f/; ;a/--/d/; /z/~/s/; /r/-+/w/.

Ll acquisition of AS, /r/-+/1/.

In

And reduction of consonant

clusters is a common coping strategy for children acquiring
an Ll.

2

To what extent difficulty was due to inability to perceive those sound contrasts which are not distinctive in AS
2
For a more complete discussion of the acquisition of
phonemes by children acquiring AE as an Ll, and of the implications for L2 acquisition, see Dulay et al. (1978: 285-86).

-------------------------------------------------------~-----~-------
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and to what extent the contrasts were perceived but could
not be produced accurately is impossible to conclude in this
type of study.

The processes of perception and production

would need to be tested separately, using the same set of
words each time.
My husband, William Guerrero, was included in the study
for purposes of comparing imitation with discourse.

William,

a native of the Dominican Republic, had been studying in the
United States for two-and-a-half years at the time of the
testing and had passed the TOEFL examination with a score
far above the required 500 points.

I had expected him to

have almost no difficulty with the task, but his score was
only 71%.

The results reflected quite accurately the errors

and substitutions he makes in everyday conversation, proving
imitation a successful method of testing overall pronunciation difficulty.

This is not to imply that imitation scores

no higher than discourse would.

Because the task is much

simpler and the subjects are more conscious of their pronunciation, imitation is a more accurate tool for assessment of
competence and fossilizable items than discourse is, in the
opinion of this researcher.
Based on the limited knowledge of markedness and language universals now available, the MDH appears to work most
of the time for phonology.

It was better able to predict

difficulty than any previous versions of CA had been, except
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much simpler and the subjects are more conscious of their
pronunciation makes imitation a more accurate tool for
assessment of competence and fossilizable items than discourse is, in the opinion of this researcher.
Based on the limited knowledge of markedness and language universals now available, the f4DH appears to work most
of the time for phonology.

It was better able to predict

difficulty than any previous versions of CA had been, except
possibly the moderate version of Oller and Ziahosseiny,
which for some reason has never been explored very thoroughly.

It seems to me that there is ample room for both of

these theories.

"One problem with some traditional

approaches to second language learning has been to regard a
single theory as appropriate for explaining all the dimensions of what is involved" (Richards 1976: 121).

If nothing

else, the evidence is strong enough and the implications are
exciting enough to warrant further investigation into the
r'IDH

and into inherent difficulty as the primary cause of

interference in second language acquisition.

It is just

possible that the pieces of the puzzle of human language
acquisition

~beginning

to fit together at last.
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APPENDIX A:
Sound
/9/

Position
Initial

WORDS USED IN TESTING

Word~s~

Sound

Position

thing
/~/ /~d/ Coda
thank
Intervocalic ether
/y/ Initial
Dorothy
Medial
bathroom
Intervocalic
faithful
Final
both
myth
Medial
/9r/ Onset
throw
/ky/ Onset
three
/py/ Onset
/9w/ Onset
thwart
/by/ Onset
/n9/ Coda
tenth
/fy/ Onset
1
/m9/ Coda
warmth
/hy/ Onset
/r9/ Coda
worth
/my/ Onset
fourth
After /1/
/9s/ Coda
deaths
baths
After /n/
/f9s/ Coda
fifths
/r9s/ Coda
births
1!1 Initial
fourths
/n9s/ Coda
months
Intervocalic
/~/ Initial
these
there
Medial
After /1/
although
sell them
Final
After /n/
when they
in thy
/r~/ Coda
/~z/ Coda
breathes
bathes
/s/ Initial
In my dialect of AE, warmth is /w:Jm9/•

Word(s)
loathed
breathed
young
yellow
beyond
too young
lawyer
excuse
cute
pure
beauty
few
humor
music
failure
million
tenure
opinion
juice
giant
major
religion
danger
energy
edge
fudge
barge
merge
same

-----

--··

---

--
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Sound

Position

/s/

Intervocalic

Medial 1

Medial 2
Final
/sw/ Onset
/sl/ Onset
/sn/ Onset
/sm/ Onset
/st/ Onset
/sk/ Onset
/sp/ Onset
/sf'/ Onset
/skr/ Onset

Word(s)
misses
passive
fussy
mousetrap
history
oversee
hearsay
misguide
housebound
race
ice
sweet
swear
slide
slap
snow
snail
small
smile
stand
stoop
ski
skate
speak
spout
sphere
scream
scrape

2 No voiced conson&at following

Before a voiced consonant

Sound

Position

/s/

/spr/ Onset
/spl/ Onset
/str/ Onset

/z/

/sk/ Coda
/sp/ Coda
/st/ Coda
/f's/ Coda
/ks/ Coda
/skt/ Coda
/nts/ Coda
/mps/ Coda
/lps/ Coda
/sks/ Coda
/rfs/ Coda
/sps/ Coda
/sts/ Coda
Initial

Intervocalic

Word(s)
spring
sprout
splash
spleen
street
straight
desk
gasp
fast
laughs
lakes
asked
rents
stumps
helps
risks
wharfs
wasps
tastes
zoo
zipper
zany
reason
cousin
dizzy
fuzzy
azalia
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Sound
/z/

Position
Medial
Final

/~/

/gz/ Coda
/lz/ Coda
/mz/ Coda
/rz/ Coda
/zd/ Coda
/rlz/ Coda
/rnz/ Coda
/rvz/ Coda
Initially

Word(s~

Sound

Position

his coat
Liz Taylor
toes
eyes
hugs
falls
seems
rivers
prized
girls
turns
curves
shut
show

/~/

Intervocalic
Medial
Final
/sr/ Onset
/rs/ Coda
/at/ Coda

Word(s)
washes
dishes
midship
milks hake
wish
mash
shrank
shriven
marsh
borsch
wished
dashed

The variance in number of words tested for any given
position is due mostly to rearrangement of positions after
testing was completed (e.g., before 1'/i/ and /e/ 11 was eliminated for /s/ and /z/). Originally two words were dictated
for each position of each sound in most cases. For clusters
many times only one word was used per sound combination, to
keep the testing period short enough so that subjects did
not become too tired or bored.

------------------------

-------
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APPENDIX B:

SCORES OF SUBJECTS

Raw Percentages for Individual Phonemes
Sub~ect

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

/Q/

/7fi/

85.71%
71.43
95.24
92.86
40.48
76.19
59.52
45.24
78.57
61.90
71.43
54.76
71.43
73.81
71.43
52.38
69.05
47.62
57.14
52.38
59.52
78.57
47.62
52.38
59.52
78.57
52.38
54.76

75.00%
50.00
50.00
40.00
70.00
50.00
65.00
55.00
35.00
35.00
90.00
30.00
45.00
35.00
60.00
30.00
40.00
55.00

.oo
45.00
60.00
35.00
45.00
20.00
30.00
40.00
35.00
40.00

/y/

;r;

100.00% 100.00%
100.00 100.00
100.00
70.00
100.00 100.00
100.00 100.00
87.35
90.00
97.06
8o.oo
97.06
80.00
100.00
65.00
100.00
30.00
91.18
40.00
100.00
75.00
91.18
70.00
100.00
65.00
85.29
30.00
97.06
55.00
94.12
50.00
100.00
40.00
100.00 100.00
94.12
55.00
94.12
60.00
97.06
75.00
91.18
60.00
94.12
65.00
94.12
10.00
100.00
35.00
88.24
40.00
100.00
20.00

/s/

/z/

!'t/

96.92%
86.92
98.00
86.39
85.74
98.00
95.00
93.83
83.83
84.74
88.oo
89.92
84.00
74.22
92.83
91.00
84.83
83.00
82.00
74.92
75.83
72.74
82.74
92.83
91.92
74.22
87.00
89.83

90.00%
97.50
67.50
87.50
95.00
50.00
27.50
57.50
52.50
97.50
45.00
72.50
45.00
65.00
55.00
37.50
45.00
32.50
25.00
57.50
75.00
17.50
17.50
15.00
55.00
17.50
22.50
30.00

85.71%
89.29
89.29
85.71
89.29
85.71
100.00
100.00
100.00
100.00
78.57
71.43
82.14
89.29
75.00
92.86
82.14
100.00
85.71
82.14
46.43
78.57
96.43
85.71
78.57
89.29
82.14
71.43
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Subject

/9/

29
30
31
32
33
34
35
36
37

64.29%
71.43
69.05
78.57
54.76
42.86
45.24
61.90
28.57

/>tJ/
40.00~

35.00
45.00
50.00
35.00
40.00
35.00
20.00
10.00

/y/

/'J/

91.18%
100.00
91.18
91.18
94.12
85.29
88.24
97.06
91.18

60.00%
50.00
75.00
60.00
30.00
60.00
20.00
40.00
15.00

/s/

83.57%
63.26
64.44
68.96
67.79
66.61
75.57
54.31
77.05

/z/
42.50%
47.50
37.50
22.50
35.00
37.50
72.50
37.50
12.50

Subjects have been numbered according to rank.
number one received the highest overall score.
Raw percent averages for each sound

/y/
/s/
/~/

/9/

IJI
/z/

/6/

95.21%
82.24
77.41
62.93
58.65
48.58
42.43

/~/

35.71%
57.14
42.86
39.29
71.43
64.29
10.71
64.29
85.71
Subject
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Overall Raw Percentages o! Subjects
Subject

1
2
3
4
5
6
7
8
9
10
11
12
13

Score

Subject

Score

Subject

Score

92.04"
87.14
86.79
85.07
82.14
80.71
78.93
78.58
77.50
77.14
76.07
75.36
74.64

14
15
16
17
18
19
20
21
22
23
24
25
26

73.93%
73.57
71.79
71.43
70.36
70.00
68.93
68.21
67.86
66.89
66.79
66.43
66.07

27
28
29
30
31
32
33
34
35
36
37

66.07%
66.07
65.00
63.79
63.21
61.43
59.64
58.57
58.57
56.07
53.93
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APPENDIX C:

OVERALL SCORES OF PHONEMES TESTED

Relative Rank by Position
~

1
2

3
4
5
6
7

Sound Alone 2-C Onsets 3-C Onsets 2-C Codas

/y/ 88.9696 /y/
/Q/ 75.51 /s/
!N/ 12.71 /(/
/Q/
/s/ 62.17
/~/ 61.82
/z/ 56.59
/~/ 50.39

Average: 66.88?'

99.10% /s/ 89.1996 /~/ 81.42% /s/ 70.4496
87.50
/s/ 78.38 /Q/ 28.60
81.08
/9/ 64.70 /z/ 17.14
67.91
/~/ 44.59
/z/ 37.47
!'6! 35.47
83.80"

89.19?'

Average Percentages of Sounds

/y/ 94.03%
/~/ 78.40
/s/ 77.54
/Q/ 59.18
/~/ 53.21
;a; 42.93
/z/ 37.19

3-C Codas

38.73%
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Composite of Scores in Order of Rank

Percent

Sound

Location

100.00%
99.10
96.85
95.95
94.59
93.92
91.89
89.86
89.96
89.19
89.19
89.19
89.19
89.19
89.19
89.19
89.19
88.51
88.51
87.84
86.49
85.81
85.14
85.14
84.46
83.11
82.43

/y/
/y/
/y/
/a/
/s/
/s/
/y/
/s/
/9/
/s/
/y/
/s/
/s/
/s/
/s/
/s/

Medial
C+/y/ Onsets
Intervocalic
/sw/ Onset
Initial
/st/ Onset
After /n/
/sp/ Onset
Initial
Intervocalic
After /1/
/sk/ Coda
/skr/ Onset
/str/ Onset
/apr/ Onset
/spl/ Onset
Final
/r~/ Coda
/ek/ Onset
/lps/ Coda
/sp/ Coda
Initial
/sl/ Onset
/sn/ Onset
/sm/ Onset
/Qr/ Onset
/sf/ Onset

j'1,j

/1/
/s/

Is/
/s/
/y/
/s/
/s/
/s/
/9/
/s/

Percent

I No voiced consonant following.
2 Before a voiced consonant.

81.98%
81.08
81.08
80.04
78.38
78.38
78.38
77.02
76.35
76.35
71.62
71.62
71.62
69.59
68.92
68.92
68.92
68.92
64.19
64.19
63.51
63.51
62.84
60.47
59.46
56.76
56.76

Sound

/a/
/a/
/~/

/'t3/
/s/
/s/
/s/
/~/

/Q/
/~/

/9/
/9/
/9/

/~/
/Q/
/s/
/s/

111
/9/
/s/
/s/
/s/

/z/
I~/

/s/
f61
/s/

Location
Medial 1
/ks/ Coda
/'t3r/ Onset
Intervocalic
/sps/ Coda
/st/ Coda
/mps/ Coda
Initial
Final
/YJt/ Coda
Intervocalic
/r9/ Coda
/m9/ Coda
Initial
/nQ/ Coda
/sts/ Coda
/sks/ Coda
Medial
Medial
Final
/skt/ Coda
/rfs/ Coda
Intervocalic
Final
Medial 2
After /1/
/f.s/ Coda
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Percent

56.76%
54.73
54.05
54.05
54.05
52.70
52.70
48.65
46.62
46.62
44.59
44.59
43.24

Sound

Location

Percent

Sound

/z/

Final
Intervocalic
Final
/nts/ Coda
Medial
/Qw/ Onset
Initial
/rz/ Coda
/Qs/ Coda
After /n/
/rj/ Coda
Medial
/rlz/ Coda

70.54%
39.86
37.72
36.49
32.43
32.43
31.08
31.08
30.41
25.68
22.97
22.97

/z/

!'51
/~/
/s/
/z/
/Q/
/z/
/z/
/Q/

/6/

IJI
Is/
/z/

/~/

!'6/
/z/
/Q/
/z/
/~/

/z/
/Q/
/z/
/Q/
/z/

Location
/lz/ Coda
/od/ Coda
Initial
/mz/ Coda
/nQs/ Coda
/gz/ Coda
/oz/ Coda
/zd/ Coda
/rQs/ Coda
/rvz/ Coda
/!Qs/ Coda
/rnz/ Coda
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APPENDIX D:

TYPES OF ERRORS MADE

/9/:
Location

Substitution Apocope

Initial

9~t=

Intervoc.

9~t=

Meta~'fie sis

Syncope

71.43%
Q~s= 28.57
100.00
76.47
20.59
97.06

9= 2.94

67.57
94-S= 16.22
9-+z= 2.70
86.49

9=10.81
f= 2.70
13.51

9~s=

Medial

9~t=

Final

9~t=

/9r/ Onset

Q~t=

85.71
9-+f= 9.52
95.23

r= 9.52

/Qw/ Onset

Q~t=

29.63
9-+s= 3.70
Q~f=
7.41
w-+r= 59.26
w~l=
7.41
w-.d= 3.70
111.11

w=l4.81

/9s/ Coda

9-+t= 43.64
9 ....f= 3.64
47.28

80.00
9-+S= 8.00
9-.f= 4.00
92.00

t+9= 4.00

4.00

67.27

9=14.55

S+k= 1.82

1.82

----------------
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Location

Substitution Apocope
70.00%
9~s= 10.00
9 .... f= 5.00
n-+m= 5.00
90.00

Syncope
n+_:E=

10.00%

/n9/ Coda

9~t=

/m9/ Coda

9 ... t= 41.67
9-+s= 8.33
9-+f= 25.00
m~n= 25.00
100.00

/r9/ Coda

9-+t= 43.33
9-+s= 46.67
9-+f= 6.67
96.67

10.00

/f9s/ Coda

9 .... t= 30.00
9-.k= 3.33
33.33

50.00

9=43.33
f=13.33
56.66

/r9s/ Coda

9_.t= 53.33
9-+f= 3.33
56.66

45.00

9=18.33

/n9s/ Coda

Q... t=

62.50

9=12.50

46.88

Metatnesis
5 .ooo~

m+_:E= 41.67

S+9=
9+S=

3.33
3.33
6.66

1.67

69

!JL:
Location

Substitution Apocope

Syncope

Initial

o-.d= 98.3996
5-.t= 1.61
100.00

After /1/

~~d=lOO.OO

After /n/

~~d=lOO.OO

Final

~-+d=

82.89
~~Q= 2.63
~~S= 1.32
~-+W=
1.32
<S-+v= 1.32
89.48

10.53

/'6z/ Coda

CS .... d=

47.06
~-.t= 1.47
z.-,.s= 38.24
86.77

38.24

0=27.94

/od/ Codal

~-+d=

57.78

d=l8.75

~-,.s=

~-+W=
~-+Q=

r,_.V=
d-+t=
d~z=
d~S=

28.13
6.25
1.56
1.56
1.56
9.38
3.13
3.13
54.70

Metathesis

1 In the /6d/ coda it is impossible to know whether the [d)
on the tape is a case of leaving out the /~/ and pronouncing the /d/ correctly or a case of pronouncing /67 as [d]
and omitting /d/. I counted these as 1/2 of each.
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/y/:
Location
Initial

Substitution Apocope
Y~J= 81.25%

y-..d=
Intervoc.

~+Y=

6.25
87.50

Y~J= 50.00

"

y~z=

50.00
100.00

Medial
'II

After /1/

50.00
y-+d= 8.33
y-.~= 16.67
75.00

After /n/

Y~J=

Y~J=

v

80.00
Y-+~= 10.00
y-.d= 10.00
100.00

C+/y/ Onset y-+~=100.00

Metathesis

Syncope

y=25.00

12.50%
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-/j/:

Location

Substitution Apocope

Initial

3--~=

Intervoc.

j--~=

Medial

J--~= 5.71
5--~= 82.86

40.63%
5--~= 15.63
j--y= 43.75
100.01
2.33
J--~= 65.12
j--y= 30.23
3--d= 2.33
100.01

~--y=

8.57
3--d= 5.71
102.85
Final

J--~= 60.42
~--~= 33.33

J'--d=
/rj/ Coda

6.25
100.00

J'--~= 64.15

J'--~= 24.53
J--d= 11.32
100.00

Syncope

Prothesis/ MetaEpenthesis thesis
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/s/:
Location
Initial
Intervoc.
1
Medial
2
Medial

Substitution Apocope

Syncope

ProthesisL
Epenthesis

s~z=lOO.OO%
S~Z=

97.62

S= 2.38

S~Z=

97.30

S= 2.70

s~z=lOO.OO

Final

s-+z= 90.70
s~Q=
4.65
95.35

S+t=

/sw/ Onset

s-.s= 16.67
w-+r= 66.67
W-+V= 16.67
100.01

t+S= 33.33
S+t= 33.33
66.66

/sl/ Onset

25.00
l_.r= 8.33
33.33
S~Z=

S=25.00
1=25.00
50.00

/sm/ Onset

/sn/ Onset

50.00

E+S= 84.62
t+S= 15.38
100.00
S~Z=

9.09

S=27.27

/st/ Onset

~~S=

63.64

E +S=lOO.OO

/sk/ Onset

S=lO.OO

/sp/ Onset
/sf/ Onset

~+S=

4.65

~+S=

90.00

~+S=lOO.OO

f ...p= 37.50

8=62.50

/skr/ Onset k ...... g= 25.00

S=50.00

~ No voiced consonant following.
Before a voiced consonant.

~+S=

50.00

Metathesis
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Location

Substitution Apocope

1~r=

11.11

/str/ Onset
/sk/ Coda

16.67
k--)lt= 33.33
50.00
S~Z=

/st/ Coda

36.36

s-+p= 5.56
s-.t= 22.22
f~p= 16.67
f~s=
5.56
50.01

27.78

14.29
14.29
28.58

85.71

s~g=

/fs/ Coda

/ks/ Coda

§_+S= 66.67

S=54.55

€_+S= 45.45

s~t=
k~t=

Meta-

~nesis

33.33

33.33

9.09
9.09
18.18

S~Z=

~;een~nesis

S=22.22

p+t= 28.57

42.86

/sp/ Coda

ProthesisL

r=11.11% §_+s= 88.89%

/spr/ Onset p4-k= 33.33%
/sp1/ Onset

Syncope

8=18.18

t+S=
-,E+S=

28.57

9.09 18.18
9.09
18.18

f+,E= 16.67
t+S= 5.56
S+t= 11.11
33.34

11.11

-

/skt/ Coda

k-.p=
t .....s=

4.17
4.17
8.34

87.50

S= 4.17
k= 8.33
13.50

/nts/ Coda

t4k=

6.25

93.75

n= 6.25

/mps/ Coda

77.78

m=22.22

/1ps/ Coda

100.00

8.33
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Prothesis/

Substitution Apocope

Syncope

/sks/ Coda

s-+p=
s-+t=

31.82%

S=54.55%

~+S=

/rfs/ Coda

S...,.Z=

5.26
f~p= 31.58
f-+k= 10.53
f-+V= 5.26
f_.,S= 5.26
57.89

42.11

r= 5.26

t+S=

/sps/ Coda

s-+p=

6.25

43.75

S=50.00
p=12.50
62.50

/sts/ Coda

t .... p=

4.55
4.55
9.10

45.45

S=54.55

Location

t~k=

4.55%
4.55
9.10

~penUiesis

~+f=

Meta-

~Eesis

4.55% 13.64%

5.26
5.26
10.52

37.50
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/z/:
Location

Substitution Apocope

Syncope

ProthesisL· MetaEpenthesis thesis

97.66%
z~t=
.78
Z-+0= 1.56
100.00

Initial

Z~S=

Intervoc.

Z-+S= 98.99
.01
z-+9=
100.00

Medial

z~s=lOO.OO

Final

Z-+S= 75.00
z-.o= 8.33
z-.Q= 5.56
88.89

11.11

Z+t= 2.78

/gz/ Coda

Z-+S= 90.74
g~k= 62.96
153.70

5.56

Z+d= 3.70

/lz/ Coda

z-+s= 95.83

4.17

k+Z= 4.17

/mz/ Coda

Z~S=

81.48

18.52

/rz/ Coda

Z-";S= 90.91

9.09

/zd/ Coda

Z-+S= 38.24
z~Q=
2.94
d~t= 26.47
67.65

73.53

/rlz/ Coda

Z-+S= 86.36

13.64

/rnz/ Coda
/rvz/ Coda

Z-+S= 81.03
Z-+S= 82.76
v-+f= 3.45
86.21

18.97
17.24

Z= 1.98

2.94

Z= 2.94

V+t= 3.45
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/~/:

Location

Substitution Apocope

Initial

~~~=100.00%

Intervoc.

s~c=

Syncope

ProthesisL
~pen thesis

" "

93.75
s-+t= 6.25
100.00

"

Medial

~ .. ~= 94.44
d~t=

d= 1.85
k= 1.85
3.70

1.85
96.29

t+~= 20.00

~~~= 60.00

Final

~~S=

20.00
~-+t= 10.00
~-+d= 10.00
100.00
/~r/

Onset

/r'Y3/ Coda

~ ... ~= 22.73
~~S= 47.73
~..,.t= 2.27
r~w= 13.64
r~d=
4.55
90.92

S= 4.55 S,_+~= 4.55
r= 4.55 ~+t= 4.55
9.10
9.10

~ ... ~= 43.75

t+S=l2.50

"

~~S= 31.25
~~~= 12.50
~-+J= 12.50

100.00
/~t/ Coda

~ .... 6= 29.63
~~S= 11.11
~~~= 7.41

t-+z=

3.70
51.85

70.37

~= 7.41

v
S+E= 3.70

-

Meta:Cnesis

