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ABSTRACT

THE MODIFICATION OF SELECTED DISTINCTIVE
FEATURE RULES OF ENGLISH IN
SPANISH SPEAKING ADULTS
BY

SANDRA STOLWORTHY BROADHEAD, B.A.

Master of Arts in Speech
New Mexico State University
Las Cruces, New Mexico, 1974

Doctor Edgar R. Garrett, Chairman

This study had a two-fold purpose. It was concerned not only with
the effect of programmed articulation therapy on Sbanish speaking sub-
jects; but also, it was concerned with the role that distinctive features
play on the phonological rules that affect articulation of the English
phbnemés /v/, /3], and /8/.  Fourteen adult Spanish speaking subjects
were involved and each demonstrated a functional misarticulation.

Programmed therapy proved to be a sufficient technique for improving
misarticutation for the phonemes /v/ and /6/ but not for the phoneme

/8.

A comparison between the Spanish distinctive features and the

English distinctive features proved that Spanish subjects substituted
v




known Spanish distinctive features for unknown English distinctive
features, thus, explaining several misarticulations.

These results are very important to the therapist for they point
to an efficient therapy program and show that by looking at the under-
lying rules that it is possible to gain a broader and more complete
picture of what is creating the misarticulations in each individual case

of Spanish speaking adults.
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INTRODUCTION

For language permeates all human activity.
It is so much part and parcel of human life
that it is normally taken for granted. It is
when the problem of choice of language preseats
itself that the extent of human dependence
upon it becomes obvious. We then become con-
scious of language as language, of its form and
references, its role in thinking and communica-
tion, its social and political functions. When
bilingualism enters into the activities of man,
the problems are not only linguistic, or social,
or psychological; they may interest any of the
several disciplines dealing with human activity--
any and all of the human sciences. (L.G. Kelly)

In developing a theory that describes language as a system governed
by rules, linguists are involved in a search for the many factors that
constitute a phonological system. In our language, each phoneme can
be described as a bundle of features. Within a distinctive feature
framework, the child acquires features in a developmental sequence.

In recent studies, some researchers have suggested that the distinctive
feature theory may be applied to the analysis of'children‘s speech.
From the point of view of linguistic analysis, one of the me.jor steps
forward in the study of child language was made when Roman Jakobson
gaw a path through the unrestricted jungle of child phonology. The
distinctive feature theory in combination with Jakobson's directed
attention to the sequence of acquiring sound categories has become

a major field of research for the speech pathologist who is interested

in describing a child's articulation acquisition.




Survey of Literature

Although the general outlines of distinctive feature theory were
announced as early as the late nineteenth century by the Pole Jan
Baudouin de Courtenay, the founder also of modern phonemics and morphemics,
and even though much has been postulated about a universal language and

. its bundle of features, only two theories about such a system have been
formally stated. Jakobson, Fant, and Halle (1952) theorized that phono-
logical rules posit the establishment of such rules in the child's |
perceptual system as a prior basis for their application in articulatory
performance. However, the second theory, stated by Kennedy (1973)
postulates that the development of a phonological system arises from
experiences that have an articulatory origin.

The ter—m "bundle of features" is synonymous with Jakobson's, Fant's,
and Halle's (1952) term "distinctive features.'" They define distinmctive
features as the smallest linguistic units of language. Any phoneme,
according to their system, consists of these simultaneous distinctive
features, A phonemic pattern is formed by a finite set of distinctive
features and a finite set of rules for grouping them into phonemes and
into a sequence, With this phonemic pattern, a language code is
established, The individual phonemes are described by Halle (1964) in
terms of acoustic correlates which have some reality in the articulatory
domain. The use of a feature scheme having acoustic and articulatory
correlates implicitly relates perceptual performance to articulatory

performance in the child's acquisition of phonology.
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Jakobson, Fant, and Halle (1952) give a detailed description of
their distinctive features, listing twelve pairs, none of which are
used in English. However, ten pairs will be described using their
spectographic and physiological production characteristics. Their
system of distinctive features is presested in three major categories;
the fundamental source features, secondary consonantal source features,
and the resonance features. Only the first feature of each pair will
be described.

| I. Fundamental Source Features
1. Vocalic vs. Non-Vocalic
a. Spectographic: 'periodic source without an ;brupt
onset,"
b. Production: '"no obstructive barrier along the median
line of the mouth cavity."
2. Consonantal vs. Non-Consonantal
a. Spectographic: '"have several blanks."
b. Production: "barrier sufficient to produce either
complete occlus?on or a turbulent noise source."
II. <Recondary Consonantal Source Features
3. Interrupted vs. Continuant
a. Spectographic: '"abrupt onset."
b. Production: 'varying degrees of closure fcllowed up
opening."
4., Strident vs. Mellow

a. Spectographic: "irregular wave form."

13




S. Production: '"noise due to turbulence at point of

articulation.”
5. Voiced v. Voiceless

a. Spectographic: ‘'superposition of a harmonic sound

source upon the sound source."
III. Resonance Features
6. Compact vs. Diffuse

a. Spectographic: '"one dominant formant region."

b. Production: "more volume of the resonating cavities
in front of the narrowest structure;"

7. Grave vs. Acute
a. Spectographic: "lower horizontal portion predominate."
b. Production: "a larger and less comparted mouth cavity."
8. Flat vs. Plain

a. Spectographic: ''flattening in a downward shift of
part or all formaunts."

b. Production: "reduction of the lip orifice with a
concomitant increase in the length of the lip con-
striction."

9. Tense vs. Lax

a. Spectographic: "longer sound intensity and a larger
energy.'

b. Production: "articulated with greater distinction

and pressure."




10. Nasal vs. Oral

a. Spectographic: 'two constant and clear formants which
are relatively stable, one at 250 cps and ome at 2500
cps."

b. Production: "lowering of soft palate so that the air
stream is bifurcated and the mouth resonator is sup~
plemented by the nasal cavity."

It is felt that perception is based on an aggregate of features
which differentially group phonemic classes and much support for consonant
perception based on a featurs system has come from several investigations.
Miller and Nicely (1955) found that perceptual confusion among consonants
presented to subjects under different conditions of noise and frequency
distortion could be analyzed effectively by classifying sounds according
to five distinctive features of voicing, nasality, affrication, duratiom,
and place of articulation. All of the features were classed as to their
presence or absence except for place of articulation which was classed
as front, middle, and back. Peters (1963) had subjects compare conson-
ant pairs on a similarity scale and found that three features of manner,
place; and voicing were used to explain the responses of his subjects.
Wickelgren (1966) observed that errors in short term memory could be
predicted on the basis of similarity of the features which he feels
characterize the American English consonsnts. Although Wickelgren
used only four feature dimensions. he included three levels of openness
of the vocal tract and five levels of place of articulation (Schieb and

Sharf 1972).
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In an article on children's acquisition of phomology, Menyuk (1968)
presented data showing that distinctive features and their theory may
provide for the description of the sound systems of children with
functional articulation problems. In another article, Crocker (1969)
constructed a theoretical linguistic model of children's developing
competence in their phonological development of consonants. Crocker's
model was based on the competence model of Chomsky (1968) and Halle (1964).
He also based the model on the distinctive features and the model de-
vised by Jakobson, Fant, and Halle (1952). At this time, Crocker began
to form a framework of the phonological system which develops from all
available distinctive features the finite number for a given language.

Winitz (1969) also devised a framework of the phomological system
and at the same time began to caution the clinician. He recommended
that the clinician should give more attention to factors such as the
distinctive features of sound production, interference, motivation, the
process of extinction, delayed reinforcement, latency of response, and
retention of the response during his misarticulation therapy. Compton
(1970) went on to point out that phonological principles or rules cannot
be ignored, since failure to take account of these rules leads to hit
and miss therapy which may not only be ineffective but also may some-
times even create new misarticulations. In reviewing Winitz (1968) McReynolds
and Houston (1971) postulates that the severity of articulation problems
may frequently be a function of the number of phonemic rules that are
different in a child's system. They feel that distinctive features

provide a tool in assessing childrens' use of phonemic rules and whether




the necessary motor responses are present in their articulatory system.
McReynolds and Bennett (1972) found that newly acquired features will
generalize to phonemes in which the feature has not been trained.

Singh and Frank (1972) worked with the idea that substitutions made
by children with an imperfect consonantal system shows substantial
regularity. They felt that the fewer features a child has learned, the
fewer phonemes are possible, and the more substitutions he has to make.
No phonemes are immune to substitution, but not all phonemes are used
for substitution. Most substitutes differ from the "correct' phoneme
by just one feature.

?ollack and Rees (1972) believe that a child's articulatory behavior
may yield an individual phonological system with its own patterns and
rules. They feel that this theory has the advantage of providing an
economical description of the child's phonological system, that it may
be applied constructively at every level or stage of the clinical
management of a child with a functional articulatory disorders, and the
results may be more efficient than usual articulatory inventories. They
feel it is important to comnsider which feature combinations the child
has incorporated into his system.

Even though Winitz (1969), McReynolds and Houston (1971), and
Singh and Polen (1972) suggest that distinctive features are a poten-
tially powerful tool in describing articulatory errors and serving as
a basis for planning modification. Research incorporating distinctive
features has been scarce. The few reports based on distinctive

features have led to some negative reactions. For example, Walsh (1974)
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feels that most uodern phonological systems operate on an idealized
level of language whereas speech pathologists operate on a level that
violates all norms because they work with individual cases.

Although some studies have been concerned with comparing English
distinctive features with those of another language, there is no evidence
that the distinctive features approach has been applied to the articu-
lation problems of the Spanish speaker learning English.

Malmberg (1963) feels that when one hears a sound sequence in an
unknown language, he tries to segment it on the basis of the model he
has in his own language. He refers the acoustic stimuli to the different
phonemes of his own language basing his identification on sound resem-
blence and on distribution. Malmberg implies that the listener decom=-
poses the unit heard into its distinctive features.

Lado (1957) suggests that there are three checks which point out
sources of problems for second language learners. He asks these three
questions: (1) does the native language have a phonetically similar
phoneme; (2) are the variants of the phonemes similar in both languages;
and (3) are the phonemes and their variants similarly distributed. The
first of Lado's checks revealed six phonemes which the Spanish speaker
will encounter for the first time in English: /1/, /&/, /al, /v/,

/al, and /34/. Because of this new encounter, the Spanish speaker will
then substitute a known Spanish phoneme that is similar to the unknown
English phoneme. Thus, the substitution that occurs will lead to
misarticulations of the new English words that contain the new phonemes.

It must be remembered that each language uses only a small number of the




many possible ways of distinguishing sounds and that no two languages

use the same set of distinctions in the same vay.

Purpose of the Study
While working with the English As A Second Language Program (ESL)

at New Mexico State University, the writer noted that most of the
students knew and understood the grammatical rules concerning English;
yet when producing conversational speech, they could not be understood.
The conclusion was that ﬁhey had not gained the concepts of English
phonological rules.

This study had a two-fold design. First, it tested the efficiency
of programmed therapy in teaching the correct production of English
phonemes to Spanish speaking students. The null hypothesis, in this
case, was that the Automated Stimulus Control System (ASCS) and the
Microunit, programmed therapy techniques, would have no effect on the
articulation skills of the Spanish speaking students. If this null
hypothesis were rejected then the ASCS and the Microunit could be
viewed as very favorable approaches to use when teaching Spanish speaking
students to correctly articulate the various English phonemes.

Seéondlz, the study tested the hypothesis that the ESL students
misarticulated English phonemes because they substituted known Spanish
phunological rules for the unlearned or unknown English phonological
rules.

The null hypothesis, in this case, was that articulatory changes
in English phonemes produced by Spanish speaking students would not

be accompanied by changes in phonological rules.
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If this null hypothesis were rejected, the study would support the
idea of Jakobson, Fant, and Halle (1964) that acquisition of distinctive
feature rules precedes articulatory skills. That is, that under the
distinctive feature theory, the Spanish speaking student must understand
the phonological rules of English before he can correctly articulate the
various English phonemes. The clinician, during the evaluation of the
student'é competence in producing English phomemes, would only be con-
cerned with each of the distinctive features involved which are present
and which are absent, rather than the actual phoneme being misarticulated.

On the other hand, if the null hypothesis were supported, then the
actual articulation would tend to come before the devalépment of the
phonological rules. If this were the case, then the theory stated by
Kennedy (1973) would become relevant, and the Spanish speaking student
would first have to acquire accurate articulation before understanding
the phonological rules of English. The clinician, dhfing the evaluation
of the student's competence in producing English phonemes, would only
be concerned with the actual phoneme and its productionm.

The phonemes selected for this study were /v/, /3/, and /6/. They
were chosen because they seemed to be the most frequently misarticulated
phonemes made by Spanish speaking students learning to speak English.
The /v/ and /3/ are two new encounters met by the students when they
first begin to speak English. Many of the souuds in the Spanish
language function together, as a single phoneme while in English these
same sounds are two separate and distinct phonemes. The /d/ and /3/
are sounds that function, as a single unit or phoneme in the Spanish

language.




DESIGN

Subjects

Fourteen students of the third semester English As A Second Language
class at New Mexico State University were chose; to participate in the
experiment. They were required to have the following characteristics:

1. Spanish as their native language.

2. Normal hearing in the speech range.

3. Have a functional misarticulationm.

4. Have passed the Solution State Test (SSI).

The SST is a quick and powerful test to determine whether a
student will respond to systematic articulation fherapy programs. Given
an auditory-visual model phoneme such as /s/, can the student produce
the phoneme in a syllable within two trials, if not, can he produce'the

cognate /z/ within two trials?

Procedure

A Pre-test was run on each of the fourteen students by tape recording
fifteen minutes of their conversational speech. The tapes were then used
in order to obtain a baseline measurement of the students and their
misarticulation of the phonemes /v/, /3/, and /8/. The name of this
baseline measurement is "Properant." Rigg (1967) devised the Properant
in order to measure the acceptability of a student's articulation in
on~going speech. The Properant is made by tape recording a fifteen
minute session of the student's speech behavior and getting a minimum

of forty trials of the target phoneme. The actual Properant is then
' 11
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taken from this sampling and is the proportion of correct responses to
the total number of trials for each phoneme. The Properant is always

a number between ) and 1; 1 indicates perfect articulation of the target
phoneme and 0 indicates a total absence of acceptable productions of the
target phoneme. For example, on a recording of the student's conver-
sational speech, if the student used the phoneme /v/ correctly forty-
four_times out of a total of one hundred attempts, his /v/ Properant
score would be .44.

When all the Properant scores for each of the th:eé phonemes /v/,
/%], and /6/ on each of the fourteen ESL students were derived, the
writer then ranked the scores from high to low for each of the three
phonemes. A selection of four students was then made concerning the
/v/ phoneme by noting those who had the lowest four scores. The same
procedure was used for the /3/ and-the /6/, except'that there were five
students in each of these categories.

Two'very quick and efficient systematic therapy programs were
chosen to be used with these students because they all demonstrated
functional misarticulations. The first program chosen was the Automated
Stimulus Control System (ASCS). In 1962, Garrett (1968) began to apply
and develop a programmed instruction for the rehabilitation of func-
tional misarticulation, for he believed that adequate methods existed
that could be used to shape acceptable articulaéory patterns through
an automated system. In 1964, Garrett (1968) began the first major
study in the application of programmed instruction at New Mexico State

University. Programmed tapes were developed in order to train the
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auditory discrimination of speéch sounds and for the self-correction of
functional misarticulation. Positive findings in the above study in-
dicated clearly that functional misarticulations could be treated
successfully with the Automated Speech Correction Program. Garrett and
Rigg (1968) then devised a system, the Automated Stimulus Control System which
added the elements of traditional feedback and immediate reinforcement
to the programmed instruction. It can be administered by a clinician or
may be done through the use of a teaching machine. It consists of two
phases of training, an auditory discrimination and a production phase.
Each phase is divided into seﬁen sets and each set consists of a fixed
and sequentially more complex number of stimulus-response frames. In
this study ouly the second phase was administered by the therapist.
This phase proceeds from simple nonsense syllables to complex phrases
and sentences. Each frame was presented to the student in an echoic
fashion. The student never repeated a frame and when his response was
correct the therapist would press a clicker which provided positive
feedback for the correct respouse and at the same time tallied the
pumber of correct trials. When the student was incorrect the therapist
would stop and wait 3.5 seconds and then go on tn the next frame. Each
set was timed from the start until the student had completed the last
frame.

The second program chosen was the Microunit which represeats
another type of programmed therapy. In 1967, McLean established a
procedure of programmed antecedent stimulus conditions wtider positive

reinforcement contingencies (Wolfe, 1973). McLean first evoked the
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target phoneme in words by preseanting echoic stimuli and then shifted
the correct response to the control of three types of stimuli-pictures,
graphemes of the words, and interverbal chains which had previously
evoked incorrect responses. Each program consisted of ten words. The
words were presented until a set criterion was met before moving to the
next stimulus condition. Under the echoic condition, the subject had

to reach a criterion of fifty per cent correct on four successive blocks.
When this had been reached, the picture stimulus was then paired with
the echoic program and the subject then had to reach a criteria of twenty
correct responses in twenty paired presentations. When this had been
reached the response was elicited by ths picture stimulus alone, and

the subject had to reach a criteria of thirty-eight correct responses
out of a total of forty productions. The same criteria of thirty-eight
correct responses out of a total of forty productions were applied to
the grapheme and interverbal conditibn;.

Garrett revised McLean's procedure by changing the criteria that
were to be met, and the pairing of conditions was dropped. The criterion
for going from one condition to the next was reduced to tem out of ten
successive correct productions and a maximum of three seconds was set
for the presentation of the stimuli. If the responses were correct
the therapist would immediately present the next stimuli, but if it .
were wrong the therapist would stop and wait 3.5 seconds before pre-
senting the rext stimulus. There were five stimulus conditions that the
student was presented; the echoic, pictorial, graphemic, interverbal,

and functional. Each condition was timed from the first stimulus
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presented until the last one was presented. In this study, Garrett's
Microunit was used instead of McLean's original program.

By a f1ip of a coin, the students who were misarticulating the
/v/ and /8/ were assigned a therapy program in order to insure random
selection. The students who were chosen because of their misarticulation
of the /7/ were put on ASCS. The therapy session lasted as long as it
took each student to reach criterion on the Microunit or to complete
a set on the ASCS. For ASCS, the average time for a set was three
minutes and eleven seconds, for a total time of 23 minutes spread over
seven days. For the Microunit, the average time for a condition was
three minutes and eleven seconds; for a total time of 15 minutes spread
over seven days. The forms on pages 17 and 18 were used to collect
the data obtained from each of the students during the therapy sessioms.

The experimenter had received a year's training in the administra-
tion of ASCS and Microunit therapy. This training included reliability
in judgement of Po more than 2.5 per cent variation on repeated evalu-
ations of standard tapes. This level of relability was still available
to the experimenter.

A final Properant was taken after the therapy sessiéﬁs were com-
pleted. Another Properant score was derived and the gcoresﬂf:pq~tpe
first or Pre-Properant were then compared to the scores frém the second
or Post-Properant. This was done in order to find out if there was
any significant change between baselines due to the therapy administered.

In order to compare the means of ;he Pre~ and Post-Properants |

a "pooled estimate of the standard deviation” was used. (Alder 1968)

20




Each null hypothesis was tested by using the Student t-Test to see if
the differences between the means were significant at the .05 level of

significance (Alder, 1968).
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Clinician' _ Student:

Phoneme:

Phase 1I-I:
Date: Time;
Total Tri.ls: Errors: Correct:

Phase I1-2:

Date: Time:

Total Trials: Errors: Correct:

Phage II-3:

Date: Tine:
Total Trials: Errcrs: Correct:

Phase II-4:

Date: Time:
Total Trials: Errors: Correct:

Phase 1I-5:

Date: Time:
Total Trials: Errors: Correct:

Phase I11-6:
Date: Time:
Total Trials: Errors: Corract:

Phase II-7:

Date: Time:
Total Trials: Errors: Correct;

Figure 1

ASCS Recording Form
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RESULTS

The computation for determining the difference between sample means
by phoneme and by treatment is summarized in Tables 1 and 2. The
assumptions were that the observations in each sample (students in each
group) were randomly selected, the observations were independent (were
not affected by each other within the group), and the population represented
by the samples were normally distributed.

Since the two population variances were independent and based
upon (nl + n, - 2) Degrees of Freedom, the experimenter combined the
information in order to obtain a single, better estimator of the popu-
lation variance. Called the "pooled estimator of the population

2

variance" and denoted by Sp , its value is:

2 - Pooled SS _ Ssl + SSZ

p Pooled df (n1 + n, - 2)

S

The term "SS" means the corrected sum of squares. It is computed
by subtracting the (Zx)z/n, called the correction factor, from the
term zxz, called the uncorrected sum of squares. When the term SS is
divided by the Degrees of Freedom, it then becomes known as the mean
square (MS) or the sample variance (Alder 1968).

The null hypothesis in each :ase was that the means of the samples,
as true estimates of the population means, are equal, or il = ?2, or
the therapy had had no effect on the students' articulation of the

particular phoneme tested. The level of significance chosen was .05.
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Summary of Statistical Analysis by Phoneme

Mean Change in . Degrees bf
Phoneme Properant Scores t-value Freedom Prqbability
v/ .40 -2.093 6 >.05
/%81 .63 -1.077 8 >.05
/9/ .56 -5.520 8 . <,001
Combined 54 -7.865 26 <,001
Table 2

Summary of Statistical Analysis by Programmed Therapy

Mean Change in Degrees of
Treatment Properant Scores t~yalue Freedom Probability

ASCS .48 -5.379 16

Microunit .63 -8,606 8
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For /v/, the mean change in Properant scores was .40, the calculated
t=value was -2.093, the Degrees of Freedom were 6, and the probability
of success was greater than .05; thus the therapy was not significant at
the pre-established level, and the null hypothesis was accepted,
However, at the .10 level, it was significant. For /¥/, the mean change
in Properant scores was .63, the calculated t-value was -1.,077, the
Degrees of Freedom were 8, and the probability of success was greater
than .05; thus, the therapy was not significant, and the null hypothesis
vas accepted. For /6/, the mean change in Properant scores was +56, the
calculated t-value was =5.520, the Degrees of Freedom were 8, and the
probability of success was less than .001l; thus, the thefapy was highly
significant, and the null hypothesis was not accepted. For all the
phonemes combined, the mean change in Properant scores was +54, the
calculated t-value was -7.865, the Degrees of Freedom were 26, and the
probability of success was less than .00l; thus the therapy as a whole
vas highly significant and the null hypothesis was not accepted.

The students had been divided into two groups; those students that
used the ASCS and those students who used the Microunit. For ASCS, the
mean change in Properant scores was .48, the calculated t-value was
~5,379, the Degrees of Freedom were 16, and the probability of success
was less than .001. For Microunit, the mean change in Properant scores
was .63, the calculated t-value was -8.606, the Degrees of Freedom
vere 8, and the probability was less than .00l.

It is apparent when looking at each of the phonemes /v/, /3/, and

/6] that a definite and consistent relations occurred between them and

J1
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the phonemes that were being used as their substitutes. The voiceless
phoneme /6/ was always substituted by the voiceless phoneme /s/, and
the voiced /74/ was always substituted by the voiced phoneme /d/. Yet,
even though the ESL students substituted the /s/ for the /6/ and the
/d/ for the /% /, it was never bi-directional, i.e., the /6/ was never
substituted for the /s/ nor was the / %/ ever substituted for the /d/
phoneme. It has been noticed that sometimes the /v/ phoneme is sub-
stituted with the Spanish phoneme /8/ (Wise, 1965) but with the four
students within the study, this was not the case.

When looking at the distiactive features of each of the phonemes
/vl, /%!, and /6/, it can be seen that between the Spanish /b/, /d/,
and /s/ for the above English phonemes not more than two distinctive

features are different. For example:

Spanish /b/: English /v/:
non-vocalic non-=vocalic
consonantal consonantal
oral oral
diffuse diffuse
grave (feature difference which grave

created misarticulation)
lax lax

— —) continuant
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Spanish /d/: English /% /:
non-vocalic ) non-vocalic
consonantal consonantal
oral oral
diffuse diffuse
acute (feature difference which acute
© lax created misarticulation) lax
¢ ) con.inuant
- - > mellow
Spanish /s/: English /6/:
non-vocalic non-vocalic
consonantal consonantal
oral oral |
diffuse diffuse
acute acute
tense (feature difference which tense
continuant ‘ created misarticulation) continuant

strident - 3 mellow




CONCLUSION
BEST :OPY AVAILABLE

From the statistical data run on the therapy sessions, as a whole,
1t can be concluded that both the Microunit and the ASCS were successful
programmed therapy techniqués for establishing correct production of the
phonemes /v/, /% /, /6/ among the ESL students. However, when breaking
down the data into the separate phonemes it can be seen that t:h.e 17/
phoneme did not reach a level of significance and therefore it can be
conclpded that therapy was not effective. The same conclusion can be
reached for the /v/ phoneme at the .05 level of significance yet, at
the .1 level the results were significgnt_and it can be said that at
this level the therapy did make a difference on the Properant scores on
each of the students. The /6/ phoneme however, was highly significant
at the .001 level of significance and it is apparent that therapy was
quite successful with this phoneme.

1t can be concluded from the distinctive feature analysié that
there was not a true discrimination problem for if it had occurred each
of the phonemes would have substituted for one another. For example,
the /s/ wouli have substituted for the /8/ and the /6/ would have
substfkuted for the /s/ phoneme when it was present. However, this
was not the case; the /s/ only substituted for the /8/. 1t is apparent
from this study that voiceless sounds will always gsubstitute for
voiceless sounds and voiced sounds will always substitute for voiced
sounds. And also that the sounds that are being substituted differ
from the desired sound by at most two distinctive features. It must

24
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be remembered that in Spanish there are two different /d/ sounds and

that these two sounds function together as a unit in the language and

that this distinctive unit is called a phoneme. Yet, in English these
same two sounds function as two distinct phonemes /d/ and /% /. They

are each distinctive sound units in English while in Spanish they are
poa-distinctive sounds. This played a very. important role in the analysis
of /% /.

The patterns the misarticulations follow are shown to' start from
a relatively small number of rules that underlie and create a much larger
deviant surface on top. The rules apply to the phonemes which make up
a class of sounds sharing not less than six distinctive features in
common. The student's actual speech production was dependent on each
of these rules in order to establish the correci ¢ hérent system needed
in producing the wanted speech sound. The distinction- between the
features, however, are not easy enough to distinguish and dc¢ not allow
for very accurate observations at the present time. Witi:out accurate
observations in a diagnosis, the therapist then cannr" ere:te an
accurate therapy program.

There was not substantial data to definitely support either of the
theories because it could not be shown that the rules learned on the
phoneme being trained transferred to a phoneme not being trained. How-
ever, the writer feels that the results of this study tend to verify
the hypothesis that the ESL student misarticulates English phonemes
because he substitutes known Spanish phonological rules for the unlearned

or unknown English phonological rules. And, it also tends to support
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Jakobson's, Fant's and Halle's distinctive feature theory because the
errors that were being made were phonemic and not phonetic. Each of
the students' had the ability to execute articulatory movement but had
deviant phonological systems.

Research is still needed in the area of distinctive features but
the results from this study show that they can be used successfully in
correcting a functional misarticulation disorder. By comparing the
English phonemes with the Spanish students' phonemes and their features,
it is possible to gain a broader and more complete picture of the under-
lying rules that create the observable misarticulations. It is safe to
assume that the phonological rules are established before the articulation
ability and that with the help of the distinctive features the therapist
can corredtly select a program that will help the Spanish student
quickly correct those misarticulations caused by incorrect usage of the

phorological rules.
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