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ABSTRACT

The purposes of this descriptive study were to
investigate linguistic aspects of certain mediating
processes which link speech perception to visual decoding,
énd to investigate the relationships between aural per-
ceptivity of certain speech sounds and visual perceptivity-
of allographs commonly associated with those speech sounds.
Also examined were reciprocal effects that attenuated
ability of visual and/or aural perception of phonemes and
graphemes had upon the decoding ability of words or word

elements.

Procedures

Three group tests were developéd and administered
to 30 second-year children randomly selected from among four
Tucson, Arizona elementary schools (N = 240). Test SDT-I
(Speech-Sound Discrimination Test) and Test SST-II (Sound-
Symbol Test) examined the relationship between ability to
discriminate among speech sounds and visual symbols repre-
senting those speech sounds. Test SWI-III (Sound-Word Test)
examined the relationship between the aural/visual percep-
tion of words and the aural/visual perception of syllables

(i.e., speech sounds and representative symbols) contained

xii
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in those words. Phonic ability was tested using a modified

subtest of the Smith-Truby Test of Phonic Skills.

Findings

Pearson product-moment correlations, correlation

ratios (Eta), and split-half reliability coefficient tech-

niques were employed to arrive at the following findings:

1.

Correlations significant at the .01l level were found
between SDT-I (perception of speech sounds) and
SST-II (perception of speech sounds with correspond-
ing symbols). Good speech-sound discriminators were
also good visual discriminators of graphic speech-
sound symbols (two-phoneme syllables),

No significant difference was found between the
discrimination ability of speech sounds and aural-
visual discrimination among words using those speech
sounds.

No consistent error pattern was found between dis-
crimination of speech sounds and a related phonic

skill.

Conclusions

Auditory perception of speech sounds and visual
perception of symbols representing those speech
sounds are mutually reinforcing.

The ability to discriminate auditorially and/or

visually among certain consonants is a poor



1.

2.

Xiv
predictor of success with auditory-visual decoding
of words using those consonants.

Success with a phonic skill of decoding initial
consonants does not insure success with auditory-
visual discrimination among those consonants.

The addition of a final consonant to a CV mono-
syllable renders more difficult the recognition of

the initial consonant when the medial vowel does not

remain invariant.

Implications

Avoid teaching isolated sounds or isolated symbols.
Instead, employ the combined modalities of sight and
sound during beginning reading instruction.

Words need to be taught to beginning readers as well
as sound-symbol relationships.

It is possible that phonic skills need to be taught
to good speech-sound discriminators as well as poor
speech-sound discriminators.

There is little need to teach beginning readers
"auditory discrimination" among sounds they already
know, or visual discrimination among symbols they
already know, or relationships between those they

already know.



CHAPTER T
INTRODUCTION

How does speech perception affect reading?
Logically, progressive steps to reading follow a typical
sequence: hearing-speaking-reading. (Betts, 1946). A
plethora of processes intervene between step one, hearing,
and step three, reading. However, in the field of reading,
attempts have been made to bridge the abyss with one
enormous vault, using the guise of "auditory discrimination"
as the catapult. The term "auditory discrimination,"
commonly misapplied, has been used to interpret a wide array
of tasks, everything from gross estimations of auditory-
visual word-picture matching (Goldman, Fristoe, and Woodcock,
1971) to fine acoustic judgments between phones (Wepman,
1958). Results of these tasks have prompted some authors
(Harrison and Stroud, 1956; Monroe, 1963; Gates and McKillop,
1962; Murphy and Durrell, 1949) to deduce direct relation-
ships between hearing words and reading them without assign-
ing proportionate importance to the symbiotic and unifying
bond, speech perception. The gigantic leap from hearing to
reading without due consideration to other mediating
processes tended to promote gross assumptions. Some of
these assumptions were: the child had normal hearing; there

1l



were no dialectal barriers (either instructor or childl;

the child had mastery of the concepts being presented; the
child could generalize to situations beyond the test situa-
tion. These assumptions were based on conditions which
failed to irnzlude the hearing acuity of the subjects, for in
only isolated cases were pretests for hearing (either pure-
tone or speech) ever administered. Such discrimination tests
were apparently designed to demonstrate the existence and
degree of difficulty in a task of differentiation, not to
demonstrate wherein the difficulty lay. In none of these
tests was an attempt made to learn between which speech-
sounds discrimination broke down. Unfortunately, too, was
the advocacy of phonic instruction based upon those éross
findings. It seemed necessary, therefore, to explore the
processes that linked the hearing of speech to the process
of reading through the avenue of speech perception.

Only recently have reading researchers recognized
the need to penetrate the abundance of already available
data regarding speech, speech sounds, and language acquisi-
tion. Strangely, there has been little rapprochement by
either of these disciplines--reading and speech--to combine
their pursuit of knowledge for the enhancement of both.
Reading has much to gain from the application of speech-
sound knowledge to the further understanding of the reading
process. Speech science, in turn, has much to gain from

research in the field of reading. For example, it has been



demonstrated (Smith, 1971) that overemphasis on drill of
isolated speech sounds (phonics) may become the source of
aggravated staccato reading, unyielding in remediation
efforts. This type of "academic stuttering" could create
"speech" problems where none existed before. Clinical
evidence of subjects' attempts to "blend" into words such
sounds as cih 3 tuh (/k/\-//a//t/\/)l for "cat" stems from
instructional methods unwittingly designed to teach un-
truths--that is, ¢ "says" cuh, a "says" 4, and t “"says"
tuh (Stauffer, 1969).

The most stable characteristics of a language have
been found to be the phonemic probabilities (expectations)
of occurrence, not its vocabulary or its grammar (Miller,
1951; ﬁenes and Pinson, 19563). Sapir (1949) comments, "If
1anguagé is a structure aﬁd if the significant elements of
language are the bricks of the structure, then the sounds of
speech can only be compared to the unformed and unburnt clay
of which the bricks were fashioned" (pp. 24-25). This
stability holds only when the encoder (the speaker) and the
decoder (the listener) have mutually agreed upon the range
of commonality of the speech utterances which occur between
them. It would thus appear that speech sounds agreed upon

as the same by the producer and receiver can be similarly

1. Throughout this study, verdules (/) enclosing
symbols are used to designate phonemes: brackets ([]) are
used to designate phones.



agreed upon when represented by graphic symbols. Thus, a
subject should be able to distinguish the spoken [gal from,
say, the spoken [bal] when presented in seguence. Failure to
do so should give a clue to the listener's auditory percep-
tive abilities, auditory distortion, phonemic misclassifica-
tion, or phonemic inventory incompleteness, provided the
listener is among the normal physically and intellectually
(Carroll, 1964).

A first step in linking auditory perception with
reading through speech perception could involve presentation
of pairs of speech sounds in comparison with many other
speech sounds of consonant-vowel (CV) type differing by only
a single consonant phoneme, which should provide an account-
ing of specific speech-sound discrimination abilities. Step
two could introduce graphic representations of speech sounds
tested in step one. Thus, a subject in possession of
adequate knowledge of the alphabet should be able to match
the spoken [ga] with its graphic representation, ga. Step
three could determine if the listener could match strings of
phonemes (either words or pronounceable syllables) with their
graphic counterparts. Step four could be an extension of
step three in which groups of words, sentences, paragraphs
would be introduced.

From these single phoneme-grapheme differences one
could progress to the more complex task of reading. It

should follow that comprehensive data would emerge regarding



connectives between hearing speech sounds and "reading"

them.,

Purpose of the Study

The purpose of this study was to investigate asp=acts
of certain mediating processes which link speech perception
to reading and to investigate the relationships between
aural perceptivity of certain speech sounds and visual
perceptivity of allographs commonly associated with these

speech sounds.

Statement of the Problem

To investigate the reciprocal effects that
attenuated abilities of visual and aural perception of
phonemes and graphemes have upon decoding abilities of words

and/or word elements.

Hypotheses

1. A positive relationship exists between the ability
of second-year children to discriminate among
certain speech sounds aurally perceived and their
ability to correctly identify the graphemic
representations of those speech sounds.

2. A positive relationship exists between the ability
of second-year children to discriminate among speech

sounds aurally perceived and their ability to cor-

rectly identify words aurally and visually perceived.



3. A positive relationship exists between the ability
of second~year children to discriminate among
speech sounds aurally perceived and their ability

to apply phonics in decoding.

Significance of the Study

There is no group instrument available to the class-
room teacher which can be used to test aural perception of
speech sounds in terms of their relationships to the visual
symbols which represent those sounds. Researchers in
reading have applied "auditory discrimination" as a facet of
reading to test gross abilities of children to discriminate
among words, not between individual speech sounds. The
major concepts of auditory discrimination testing in the
field of reading have been based on (1) rhyming (Gates,
1939), (2) initial-medial~-final differences in words
(Murphy and Durrell, 1949), (3) distinguishing likenesses
and differences among words through the use of picture
identification (Lee and Clark, 1962), and (4) same-different
reéponses to words differing by one phoneme (Wepman, 1958).
Since words were used as thé basic elements for discrimina-
tion, other variants possibly became part of the child's
performance being measured, such as memory factor,
semantics, language facility, vocabulary, dialect, auditory
acuity, word intelligibility, concepts, and experiences.

What is needed is a simplified test of specific speech sounds



which excludes morphemic comparisons. Auditory perception
of speech sounds can then be compared to their visual
correlates, establishing an exact sound-symbol relationship.

Figure 1 depicts an incomplete structure leading to
word perception in which mediating steps have been
abbreviated or minimized. In coﬁtrast, Figure 2 illustrates
a completed system containing mediating steps for considera-
tion in word perception.

The teaching of phonics is largely dependent upon
the ability of the child to hear likenesses and differences
among speech sounds (Durrell and Murphy, 1953). Since at
some point in time the pupil's reading instruction will
probably include phonics to some degree, it seemed wise to
try to detect in advance any hardships.he might encounter
as a result of speech-sound poverty. If a child cannot
accurately classify and differentiate the sounds of his
language, it seems certain that he will be less apt at
decoding words or word elements as part of the process of
reading.

Current tests which purport to measure auditory
discrimination, as herein defined, offer the classroom
teacher little as a diagnosfic tool. Once testing is
complete and it is found that auditory discrimination for a
child is poor, there is practically no usable information
from which remediation may stem. Such tests may offer the

teacher evidence that the child had made some speech-sound
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errors; however, they fail to explain the errors. It
becomes the teacher's onus to properly interpret these
errors and make generalizations regarding other speech-~sound
comparisons yet untested. Commonly the child who "failed®"
the auditory discrimination test is later examined for
hearing deficiency (rather than being examined prior to
testing), found to have no debilitating hearing loss, then
returned to the classroom where some form of phonics
instruction ensues. Evidence éupporting these statements
is based on the paucity of information in test manuals
regarding the value or application of test results.

Therefore, this study is significant in the follow-
ing ways:

l. Information gleaned from testing devices for this
study should contfibute to creating a compact
classroom instrument for teacher administration in

~detecting specific consonant speech-sound problems.

2. Results of this study should provide a means of
forecasting and/or interpreting difficulties a
reader might have with phonic instruction.

* 3. It should disclose speech sounds which rarely cause
phoneme-grapheme confusions.

4, It should disclose speech sounds which frequently

cause phoneme-grapheme confusions.
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Limitations of the Study

The sample of subjects was selected from among
second-year students who successfully attained
minimal criteria standards on specific screening
tests. Only second-year students from four
Amphitheater District elementéry schools, Tucson,
Arizona were chosen, randomly selected from among
the top, middle, and low scorers on a sound dis-
crimination test administered to all second year
children in those schools.
All phonemes selected for examination were
consonants in the initial position.
The study was restricted to twenty consonants for
examination,
Authors of studies on which item selection was based
could not forecast possible historical changes in
phoneme sequences in some words.
Perfectly valid and reliable testing instruments
could not be created with which to judge speech
sounds and word pexception, visually and aurally.
Speech-sound environments in which the selected
phonemes were used were restricted:
a. Environment of adjacent speech sounds--i.e.,
confusions made when /ba-sa/ was perceived

might not necessarily be made when /bi-si/ was
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perceived. The latter constitutes a different
phonemic environment.

b. Environment of test conditions--i.e., time,
place, and circumstances of testing situations
could not be controlled under clinic-like
constraints.

The above implies that speech-sound confusions from

within the testing environments described above are

not necessarily generalizable to confusions in
other, different environments.

Syllable lists and word lists were not phonetically

balanced, since comparisons were selected entirely

on chance, not constructed according to redundancy
of language use. All of the twenty consonants used
in the study were-éompared with all other twenty

consonants an equal number of times without regard

to phonemic frequency of use.

Test SWT-III confusion patterns among initial
consonant phonemes were restricted to ensembles of
monosyllabic words of three phonemes and from among
rhyming patterns suitable to second-year level
students. |
Memory factors of subjects were not controlled.

The only attempt made to alleviate dialectal differ-
ences was through the use of-initial position

consonants only for study.
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Definition of Terms Used in This Study

Phoneme: "The speaker's and listener's mental image
or concept or impression of a given phone or 'speech
sound'" (Smith and Truby, 1971, p. 22).

Allophoneme: Any perceived speech event(s)

resulting from auditory sensation awaiting cognitive

categorization into phonemic concepts.

Phone: "A speech sound." "An audible, spoken

manifestation of a phoneme--i.e., any 'speech sound’
which seems to be or is perceived to be referable to
or representative of a particular phoneme" (Smith
and Truby, 1971, p. 22).

Allophone: "Any member of a phonetically related
set of audibly articulated manifestations of a
phoneme; any phonetically (positionally) variant
prhone representative of a given phoneme . . ."
(Smith and Truby, 1971, p. 22).

Grapheme: A visually based correspondent of a
phoneme. ". . . the 26 category names for the
letters of the English alphabet . . ." (Smith, 1971,
p. 32).

Graphs: Written symbols representing graphemes
(Smith, 1971, p. 32).

Allograph: ". . . the graphs that constitute
alternatives for a single grépheme are known as

allographs" (Smith, 1971, p. 32).
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Intelligibility: "The percentage of material

speech sounds identified correctly" (Hoops, 1969,
p. 143).

Phonetically Balanced: Speech sounds in a list of

words, typically monosyllabic¢, which occur ". . .
with the same relative frequency as they do in
spoken English" (Denes and Pinson, 1963, p. 125).
Phonics: ". . . a teaching technique . . . con-
cerned with providing clues to the sound of written
words, to 'letter-sound correspondences'" (Smith,
1971, p. 160).

Speech Socund: (See "Phone.")

Voiced: "Speech sound formed with vocal fold
vibration" (Hoops, 1969, p. 145).

Voiceless: "Speech sound formed without vocal fold
vibration" (Hoops, 1969, pp. 145, 146).

!Qﬂgl? "A speech sound uttered with voice and
characterized by resonance form of the vocal
cavities . . ." (Hoops, 1969, pp. 145, 146).
Consonant: "“A speech sound characterized in
enunciation by constriction in the breath channel"”
(Hoops, 1969, p. 141).

Continuant: (See "Vowel"), a prolongation of a

vowel sound.
Syllable: "One of a set of two or more relatively-

prominent sound portions of a word, comprising a
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vowel or syllabic consonant, either alone or pre-
ceded and/oxr followed by a consonant or consonant
cluster" (Smith and Truby, 1971, p. 24).

Power (phonetic): "The intensity of various

syllables . . . . The maximum value of one of the
fundamental vowel or consonant sounds, usually
depending on the peak value of the vowel in the

syllable" (Hoops, 1969, pp. 144-145).

Cluster: "Two or more adjoining consonant phones

within a syllable" (Smith, 1971, p. 23).

Digraph (consonant): "Two adjoining consonant

letters which represent a single phone . . .
(Smith and Truby, 1971, p. 23).

Auditory Discrimination: ". . . the ability to

distinguish differences between [speech] sounds
e « " (Smith and Dechant, 1961, p. 137).

Auditory Perception: ". . . refers to the predic-

tion of the nature of the sound-generating object on
the basis of the auditory cues received from it,
verified by associated sensory information, all
occurring within an environmental framework"
(Sanders, 1971, p. 103).

Discrimination (speech sound): "Oral and/or aural

differentiation of speech sounds" (Smith and Truby,

1971, p. 22).
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Code: "A gystem of signals or of characters used to
represent letters or words, or in any way to
communicate intelligence . . ." (Funk, 1963, p.
514).
Decoding: '"Translating from an unfamiliar code into
a familiar set of symbols or language"” (English and
English, 1958, p. 139)}.
Reading: The perception, understanding, and
interpretation of symbols representing language.

Word Recognition: "Awareness of an object as one

that has been previously experienced; a form of
remembering . . . awareness of the meaning of a
symbol: word recognition" (English and English,
1958, p. 445).

Mediating Process: ". . . mediated word identifica-

tion, usually occurs only when the reader encounters

a word that has not previously been seen in print.

The identification is 'mediated® because instead of
the reader's going directly from the ink marks on
the page to the identification of the word, some
additional nonvisual processes of word synthesis
intervene" (Smith, 1971, p. 4). .

Decibel: "Unit for expressing the intensity of
sound on a logarithmic scale"” (Schubert, 1969,

p. 82).
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Pure Tone Audiometry: The testing of simple

harmonic vibrations through the use of an audiometer
showing hearing acuity in decibels for pure tones at
selected frequencies, especially the speech range of
hearing (Schubert, 1969, p. 32).

Speech Audiometry: The process of measuring the

ability to perceive speech. "Unlike pure-tone

tests, speech audiometry is a measure of above-
threshold (supraliminal) function, a much more

sophisticated hearing process" (Sanders, 1971,

pp. 158-159).

General American Dialect: "In terms of population

General American dialect is used by the largest

number of persons in the United States . . .

(Carrell and Tiffany, 1960, p. 5).






