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DISSERTATION ABSTRACT

In the initial stages of learning to read it is important for a
child to be able to indicate that he can hear a sound iwnd to distin-
guish slight differences between similar speech sounds embedded in
words. Results of recent research studies appear to be oppos e to
expectations, as stop and nasal sounds, which are articulated correct-
ly at an early age before such sounds as glides and laterals, were not
discriminated accurately at age seven by many children when auditory
discrimination of glide and lateral sounds was accurate. It was the
primary purpose of this study to investigate the impact that phonemic
elements of stop and nasal sounds have upon auditory discrimination,
to ascertain a developmental pattern that might exist in the ability
of Kindergarten and Grade One children to discriminate auditorily stop
and nasal sounds and to determine the relationship of auditory discrim-
ination to beginning reading.

To investigate the ease or difficulty of perception of particu-
lar sequences of phonemes and their relation to other auditory abili-
ties, as well as the importance of maturation and learning to their
development an auditory discrimination test was constructed. The re-
sults of the initial form of the auditory discrimination test adminis-
tered during the Pilot Study were subjected to a Test Item Analysis
computer program. The revised form of the research instrument, the S-N

Auditory Discrimination Test was used to assess the auditory discrimi-

nation ability of subjects in the main study.
Auditory aculty, auditory discrimination and auditory memory

span tests were administered individually to a sample of 100 subjects



during their final month in Kindergarten and six months later in Grade
One. Standardized tests of mental maturity and oral and silent reading
were administered to the subjects in Grade One. Information concerning
the linguistic aspects of the home environment of the child and other
pertinent data were obtained from cumulative record cards in the school.
Data collected were analyzed by means of computation of correlatioms,
t-tests of differences between means and analysis of variance.

The investigation revealed that prior to initial reading achieve-
ment, children developed an ability to discriminate auditorily finmer
differentiations of stops and nasal sounds within specific phonemic en-
vironments. While the environment of stop and nasal sounds facilitated
auditory discrimination of these sounds, it also appeared that children
progressed through various levels or stages in auditory discrimination
ability not only in general but with respect to specific sound sequences.
Results of this study, while revealing the interrelatedness of features
of sounds, suggested a spiral effect operating in the ability of Grade
One children to discriminate stop and nasal sound contrasts.

Results of the study also showed a general increase in auditory
acuity, auditory discriminatién and auditory memory span ability of
children from Kindergarten to the third month of Grade One. Further-
more, results of the study uphold that ability of children to discrimi-
nate aud recall sequences of sounds is related to initial reading

achievement.
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CHAPTER 1
INTRODUCTION AND STATEMENT OF THE PROBLEM

Reading means many things to many people, but the one element
common perhaps to all people is the recognition of the importance of
reading for living in a changing society. How does a child learn to
read? How can the child be taught to read? The importance of these
unanswered perennial questions can be attested to by the vast amount
of research devoted to identifying and investigating factors believed
to be associated with success and failure in reading.

In the initial stages of learning to read, it is important for
a child to be able to indicate that he can hear a sound and to distin-
guish slight differences between similar speech sounds embedded in
words. The ability to distinguish slight differences between similar
speech sounds may pose a problem for some children entering school.
This is understandable, for words, at this time in the language dgvel—
opment of the child, are just part of a total pattern of meaning. In
spoken language, words, usually surrounded by circumstantial cues, are
almost always embedded in context, while in initial reading each word,
for the most part, must be recognized independently by a child before
he proceeds to the next word. That is, a child, whose oral language
is spontaneous and fluent, who has developed a wide speaking vocabu-
lary with clear enunciation, may not realize that spoken language con-
sists of sequences of separate words, and may be unaware of the
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sequences of phonemes used in the production of these words. As a re-
sult, it is possible that such a child may have difficulty in associ-
ating phonemes with graphemes or sequences of graphemes in the early
stages of learning to read.

There aee two distinct stages specific to the early reading
process, the jnitial stage consisting of the first step in decoding,
recoding orthography into previqusly learned speech patterns, and the
second stage consisting of abstracting meaning from the printed page
while emphasizing the import;nce of complete and accurate perception.
The reading act, to be complete, is dependene upon both processes; the
second, the obtaining of meaning, cannot be obtained without the first,
the identifying of the symbol. Therefore, in the beginning stages of
learning to read, stress should be placed on the perceptual level,
otherwise later learning at the conceptual level may be impeded with-
out the necessary fundamental structure on which to buiid and.to
develop the ultimatevgoals of reading.

As a child must associate phonemes with graphemes in reading,

' certain refined perceptions must be made in the auditory realm. The
young child, to be successful in reading, should be able to receive
phonemes clearly, to differentiate and isolate phonemes, to retain and
to recall them accurately in sequence, and to ofganize them into lin-
gulstlc symbols.

‘ Recent audltory studves have not been conclusive but they in—
dleaee that a"d.fory abilities .are developmental and do not reach
fruition in some children until the nznth year. More recently, re-
search studies have aftemptedtodetermipe the type of sounds children

discriminate incorrectly. Results of these studies (Cosens, 19683



Oberg, 1970) appear to be opposite to expectations, as the stop and
nasal sounds, while articulated correctly at an early age before such
sounds as glides and laterals, were not discriminated accurately at
age seven by many children when auditory discrimination of glide and
lateral sounds was accurate. If it is true that children beginning
school are experiencing difficulty in discriminating stop and nasal
sounds, it would follow that these same children would have difficulty
with beginning reading, as they would have trouble in associating a
stop and nasal sound with the accepted printed symbol. The recogni-
tion of the importance of the findings of recent auditory discrimina-
tion studies to beginning reading, and the difficulty that children
may experience in learning to read, as well as the recognition of the
task that the teachers of the primary grades encounter in meeting each

child's needs, led to the present study.
I. PURPOSE OF THE STUDY

The primary purpose of this study was to investigate the im-—
pact that phonemic elements of stop and nasal sounds have upon audi-
tory discrimination, to ascertain a developmental pattern that might
exist in the ability of Kindergarten and Grade One children to discrim-
inate auditorily stop and nasal sounds and to determine the relation-
ship of auditory discrimination to beginning reading. By means of an
auditory discrimination test constructed by the iﬁvestigator, informa-
tion was sought to determine what effect a simple vowel sound has on
the discriminability of stop and nasal sounds with respect to place of
articulation, manner of articulation, duration and placement of the

stops and nasals within the syllabic unit; and what effect auditory



discrimination ability has on reading performance of Grade One sub-
jects.

The study also sought to investigate the relationship between
auditory discrimination and auditory variables of acuity and memory
span; to determine whether there is a difference between the perform-
ance of Kindergarten children on tasks of auditory discrimination,
auditory acuity and auditory memory span and the performance of these
same children six months later in Grade One on the same auditory tasks;
and to ascertain the relationship of the independent variables of
chronological age, sex, language environment and intelligence with aud-

itory discrimination as well as with reading achievement.
II. DEFINITION OF TERMS

For the purposes of this study the meaning attached to certain
terms is as follows:

Auditory abilities in this study include auditory acuity, audi-

tory discrimination and auditory memory.

Auditory acuity is defined as the ability to hear sound as

tested by the use of a pure tone audiometer.

Auditory discrimination is the ability to discriminate fine

differentiations of stop and nasal sounds within winimal word-pair
items.

Auditory memory span is the ability to reproduce after ome

presentation a sequence of discrete stimuli in their original order.

Memory letter span refers to the number of letters within the

last test item on the Auditory Memory for Letters Test which an indi-

vidual could correctly reproduce after one presentation.
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Memory syllable span refers to the number of syllables within

the last test item on the Auditory Memory Span for Syllables Test

which an individual could correctly reproduce after one presentation.

Chronological Age (C.A.) refers to the age determined from

date of birth in months.

Decoding refers to the process whereby graphemes associated
with phonemes are changed into previously learned speech patterns and
interpreted with meaning.

Developmental for the purpose of this study refers to changes

in the ability of Kindergarten and Grade One subjects to make auditory
discriminations between speech sounds in a specific phonemic environ-

ment.

Grade One high discriminators refers to subjects in the study

who attained auditory discrimination scores above the Grade One audi-
tory discrimination mean score.

Grade One low discriminators refers to subjects in the study

who failed to attain auditory discrimination scores above the Grade
One auditory discrimination mean score.

Kindergarten high discriminators refers to subjects in the

study who attained auditory discrimination scores above the Kinder-
garten auditory discrimination mean score.

Kindergarten low discriminators refers to subjects in the

study who failed to attain auditory discrimination scores above the
Kindergarten auditory discrimination mean score.

Intelligence Quotient (I.Q.) refers to the current functioning

level of intelligence as determined by the California Short-Form Test

of Mental Maturity.

feer



Mental Age (M.A.) refers to the measurement of the mental

capacity of an individual in terms of the average, chronological age
of children showing the same mental standard as measured by a scale
of mental tests.

Récoding can take the form of assigning phonemic values to
letters, patterns of letters or written word shapes (Goodman, 1965:16).
In this study recoding is considered as the first step in the process
of .decoding.

SNADT refers to the research instrument, the S-N Auditory Dis-

crimination Test. The letters “"S" and "N" are substitutions for the

words "stop" and "nasal".
III. LINGUISTIC TERMS

In addition to the preceding definitions, the following defini-
tions are used in reference to linguistic terms. -

Alveolar is a speech sound articulated by the tip or blade of
the tongue against the teeth ridge. Alveolar sounds in this study are
/t,d,n/.

Bilabial is a speech sound produced by closing the two lips
with or without the addition of voicing. Bilabial sounds in this
study are /p,b,m/.

Consonant groupings refer to consonants grouped according to

three piaces of articulation in the mouth. Front - /p,b,m/; Middle -
/t,d,n/; Back - /k,g,g/.

Nasals are the sounds which are produéed by forcing air through
the nasal cavity. The nasal sounds of English are /m,n,g/.

Phoneme refers to a family of sounds in a given language which
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are related in character and are used in such a way that no one member
ever occurs in a word in the same phonetic context as any other member
(Jones, 1967:10). A phoneme is the smallest unit of speech which sig-
nals a change in meaning.

Phonemic environment in this study refers to the position of

a consonant and a vowel in a syllabié unit and the relationship of
their linguistic features to one another in determining the auditory
discrimination of a phoneme.

Phonology is the branch of descriptive linguistics which deals
with phonemes and sequences of phonemes (Gleason, 1961:11).

Simple Vowel refers in this study to the "pure" vowel as de-
fined by Jones (1957:63)." The simple vowel is used to designate a
vowel during which the oréans of speech remain approximately station-
ary, as the /2/ in the word "coﬁ", in contra-distinction to a diph-
thong, as the />// in "coin", and a consonant, during which the organs
of speech perform a clearly perceptible movement.

Stops are conscnant sounds in which the flow of air is stopped
or obstructed at the point of primary articulation. The stops include
/b,d,g/ and /p,t,k/.

Syllabic Unit in this study refers to a sequence of phonemes

in a specified order of comsonant-vowel or vowel-consonant.

Velar is a speech sound made with the back of the tongue
against or approaching the soft palate or velum. The velar sounds
used in this study are /k,g,g/.

Voiced refers to speech sounds produced while the vocal cords
are vibrating. The nasals /m/, /n/ and /B/, and the stops /b/, /d/

and /g/ are voiced.



Voiceless refers to sfeech sounds produced while the vocal
cords do not vibrate. The stops /p/, /t/ and /k/ are voiceless.

YVowel refers to a sound produced with vibrations of the vocal
cords by an unobstructed passage of air through the oral cavity and
not constricted enough to cause audible friction. In relatiorn to the
vowel, the following independent articulatory movements are considered:
(1) tongue height, with three positions in relation to the oral cavity,
called high, mid and low; (2) tongue position named front, closest to
the 1lips and moving backward, central and back; (3) the relative dura-

tion of the vowel produced.
IV. QUESTIONS

In view of the primary purposes of this research study, the
following general questions were explored in order to examine features

of sounds which might influence discrimination of stop and nasal

sounds contained in minimal word-pair items on the S-N Auditory Dis-

crimination Test,

1. Does the phonemic environment of stop and nasal sounds
facilitate the auditory discrimination of these sounds?

2. Does a developmental pattern exist in the ability of Kin-
dergarten and Grade One children to discriminate stop and nasal sounds?

The other major purpose of the study concerning the relation-
ship between auditory discrimination and reading achievement was
analyzed statistically and is revealed in the fifth hypothesis listed

below.

Ve



V. HYPOTHESES

To investigate the remaining purposes of this study, the fol-
lowing null hypotheses were formulated: .

1. There is no significant difference between the ability of
Kindergarten children to make auditory speech discriminations as indi-

cated by their total test scores on the S-N Auditory Discrimination

Test and auditory discrimination ability of these same children when
tested six months later in Grade One.

2. There is no significant difference between the auditory
acuity of Kindergarten children as measured by the Maico Fl audiometer
and the acuity of these same children when tested six months later in.
Grade One.

3. There is no significant difference between the auditory
memory spans of Kindergarten children and the auditory memory spans of
these same children when tested six months later in Grade One as indi-
cated by

a. total memory span score

b. subtest scores measuring
(1) memory for letters forward
(2) memory for letters backward
(3) memory for syllables

4. There is no significant relationship between auditory dis-—
crimina;ion ability of children and

a. chronological age

b. sex



10

c. position in family
d. number of siblings in family
e. language environment in the home
£f. auditory acuity
g. auditory memory span
h. intelligence
5. There is no significant relatiomship between reading
achievement and
a. chronological age
b. sex
c. auditory acuity
d. auditory discrimination
e. auditory memory span
£f. dintelligence
g. mental age
6. High and low zuditory discriminators in Kindergarten do
not differ significantly in reading achievement in Grade Ome.
7. High and low auditory discriminators in the third month
of Grade One do not differ significantly in reading achievement in

Grade One.

VI. LIMITATIONS OF THE STUDY

The major limitation of the study resides in the research in—-

strument, the S-N Auditory Discrimination Test. The investigator rec—

ognizes the difficulty in constructing a test to assess auditory dis-
crimination without contaminating the test by making demands on other

processes, particularly auditory set and attention and auditory memory.
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As the S-N Auditory Discrimination Test is long and contains minimal

word-pair items, it is possible that demands were made on the ability
of the child to maintain attention for the required length of time,
and on the ability of the child with'a memory span of less than two to
retain and accurately recall a test itém in order to compare the mini-
mal word-pair item for likenesses or differences. The investigator
recognizes that demands were also placed on the auditory ability of
the child with respect to the oral presentation of other tests in the
study and the length of testing sessions.

Furthermore, as the aﬁditory discrimination test was limited
to stop and nasal sounds in the environment of determined vowels,
there were some sounds.of the English language not tested in a spe-
cific phonemic environment.

The administration of the S-N Auditory Discrimination Test was

similar to that of the Wepman Auditory Discrimination Test. All chil-

dren were given the same instructions and were required to respond to

the auditory discrimination task by indicating whether the sounds were
the‘same or different. No attempt was made to differentiate instruc-

tions in the administration of the test or to examine responses elic-

ited through differentiation of tasks.

The fact that the tests of auditory discrimination and audi-
tory memory span for letters devised for this study were new and were
being used for the first time may also be a limiting factor. In addi-
tion, performance on the auditory memory span letter test was limited
to children within a narrow age range. Therefore, actual proof of
reliability and validity of the memory span letter test will have to

be established in further research studies using a wider sampling of
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children at different age levels.

Another limitation of the study is that no attempt was made to
investigate and to take into acéount the effect of auditory discrimin-
ation training programs being corducted in the classrooms of the sub-

jects in the study.
VII. SIGNIFICANCE OF THE STUDY

It is believed that significant changes in beginning reading
instruction cannot come about until educators are fully aware of the
need for frequent assessment of auditory abilities of children during
their early school years, and of the importance of auditory perceptual
development in the initial stages of learning to read. The primary
significance of this study is the possible insights which may be re-
vealed concerning fine developmental aspects of auditory discrimina-
tion ability in young children during their first months in Grade One,
and the effect that auditory discrimination ability has on initial
reading achievement.

More specifically, if it is possible to ascertain a develop-
mental pattern in the ability of Kindergarten and Grade One subjects
to discriminate auditorily stop and nasal sounds in specified phonemic
environments, the study may provide insights in formulating detailed
developmental auditory discrimination programs which could influence
teaching practices and methods. The study would then provide teachers
with information which would be beneficial in aiding young children to
develop auditory ability in discriminating the fine differentiations
in stop and nasal sounds usually required in first grade reading pro-

grams. The study may then be of help in determining beginning reading
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procedures for word recognition programs in the lower grades, particu-

larly for children having difficulty in discriminating speech sounds.
VIII, PLAN OF THE INVESTIGATION

The following format was used in reporting the investigation.

Chapter 2 contains a review of the related literature that pro-
vided the background for the present study and the basis for the con-
struction of the theoretical model.

Chapter 3 summarizes the theoretical background of the research
instrument and reports the construction, administration and revision of

the S-N Auditory Discrimination Test.

Chapter 4 describes the design of the study, the nature of the
tests administered, the st;tistical procedures and the characteristics
of the sémple.

Chapter 5 reports the performance of the test sample on the

S-N Auditory Discrimination Test and presents the phonological find-

ings of the study, while Chapter 6 examines the statistical analysis
of the data and presents the findings of the study concerning the re-
lationships between auditory discrimination, reading achievement and
other factors.

The last chapter, Chapter 7, summarizes the study, and pre-
sents the conclusions, and implications and suggestions for further

research.



CHAPTER 2

THEORETICAL BACKGROUND AND
RELATED STUDIES

The purpose of this chapter is to provide a background for the
investigation of the relationship between young children'’s ability to
discriminate between selected speech sounds and their ability to learn
to read. The chapter is designed to review pertinent literature con-
cerning the interrelationships of hearing andispeech to beginning read-
ing. Studies discussed will not only be related to auditory perception
with respect to the three broad categories of auditory acuity, auditory
discrimination and auditory memory, but will also be concerned with the
phonology and the production of speech sounds. In reviewing the liter-
ature pertaining to the auditory perception and production of speech
sounds, consideration will be given to the related variables of growth
and development, intelligence, sex and socio-economic status. Further-
more, research findings which have made a contribution to what is al-
ready known about the relationship of auditory perception to speech
production and to reading will also be discussed. These research
studies will be reviewed in light of the fact that reading is a facet
of language and as such ié dependent upon the child's ability to per-

ceive and to produce speech sounds.
I. DEFINITION OF HEARING

For many the term "hearing" is not always completely
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understood. Hardy (1960), a well-known audiologist, gives the follow-
ing explanation as cited by Wepman (1961:245).

In the course of normal development children learm to
understand, to put together meaningful references with
the use of verbal-language symbols and then to talk.
Hearing does not consist of a built-in set of reflexes,
this is only an alerting response. Rather hearing is
an appropriate response to an effective stimulus and
what is appropriate is largely a matter of the develop-
ment of the child. This means that an appropriate
response to sound particularly to speech sounds is a
function of experience coupled with memory and learning.
Too little attention has been given to the fact that the dif-
ferent facets of hearing come to maturity at different rates and
thereby limit the ability to learn aurally during the first three
years of school. Not only do auditory acuity, comprehension, discrim-
ination and retention develop sequentially on three levels, but they
also develop sequentially within these levels, each at its own rate
of development with strong igterrelationships in maturation (Wepman,
1961:245). From research studies related to aﬁditory perception it

is understood that:

(1) there is a consistent increase in sound discrimination
ability with age;

(2) children vary in the rate of development of both audi-
tory discrimination and auditory memory;

(3) the development of auditory discrimination and auditory
memory has not reached fruition in some children until

the ninth year;

(4) the auditory measures are not in themselves predictors
of success or failure in reading (Morency, 1968:17).

Basic to the abilities of discrimination and memory already
mentioned is auditory acuity. Auditory acuity may be defined as the
ability of the ear to collect sounds from the environment and trans-

mit them to the nervous system. If interrelationships among the
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auditory abilities could be established, acuity, the most commonly
recognized of the three, would be at the base of the triangle (Poling,

1968:8).
II. AUDITORY ACUITY

In summarizing the importance of auditory acuity to academic
learning, Howes (1936:38) stated that a relatively small amount of
hearing loss, if undiscovered, might become as serious a handicap to
education attainment és congenital total loss. Howes' study also re-
vealed that the totally deafened child is detected within the first
year of school but the partially deafened child may not be detected
until the fourfh year. Robinson (1946) inferred that if Howes' find-
ings are indicative: of the importance of hearing losses to academic
success then auditory acuity would appear to be an important factor
in reading failures. Research findings, however, do not seem to sub-
stantiate the fact that a child with poor auditory acuity is necessar-
ily a poor reader. As a result of their summation of research find-
ings, Witty and Kopel (1938) concluded that auditory factors appeared
to be related to reading only in iﬁdividual cases where the defect
was great or under special conditions. Therefore, the question is
raised as to why some children succeed while others fail. Although
present terminology may be different or more specific, Gray, as early
as 1922, recognized the effect of auditory limitations on reading, and
attempted to provide compensatory measures for some children, stating
that some pupils who are unable to hear should be taught by different
methods, and suggesting special seating arrangements for children who

hear indistinctly.
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Types of Hearing Impairments

Two types of hearing impairments, namely, conductive impair-
ments and perceptive impairments have been noted by audiologists
(Berry, 1956:448, and Newby, 1964:31). Conductive losses which in-
volve a dysfunction of the outer or middle ear are indicated on an
audiogram by losses in the low and middle frequency ranges. These
losses are amenable to correction by use of a hearing aid. Percep-
tive impairments on the other hand, which involve degeneration of
cells, aré indicated on the audiogram by losses in the high frequen-
cies and aré not favorable to satisfactory use of a hearing aid. The
magnitude of the problem of a child suffering from a perceptive loss
in the high frequencies is emphasized by the fact that suppression of
sounds in the speech range above 1000 cycles leaves speech only 40 per
cent intelligible to listeners with normal hearing. Suppression of
sounds below 1000 cycles does minimal harm, as the listener has an
accuracy score of 85 per cent (Fletcher, 1953:86).

From the findings of Kennedy (1942) and Henry (1947), Poling
(1968) noted a relationship between auditory impairment and socio-
economic status. As Kennedy (1942) noted a preponderance of high-
frequency losses among pupils of high socio-economic status, and Henry
(1947) found children of poor economic status to have more middle tome
losses and more general loss than children from better homes, Poling
(1968) concluded that high~tone losses which are not readily amenable
to medical treatment would be found at both the upper and lower socio-
economic levels and low and middle tone losses, which are amenable to
adequate medical care, would rarely occur at upper income levels.

Although Poling's conclusion is probable, in the light of

e
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common sense knowledge, other variables must also be considered with-
reference.to the cross-sectional investigation of auditory acuity.

One apparent discrepancy is lack of commonality among researchers in
determining cut-off points for low, middle and high frequency ranges.
As a result, research findings cannot be compared and therefore to
some extent they are inconclusive. However, in view of research indi-
cating a higher level of performance in older children, conclusions
perhaps would be different if longitudinal studies were conducted with
the same students. Furthermore, it is possible that Kennedy's find-
ings (1942) may have been affected not only by the high-economic
status of the group, but also by the high scholastic'ability of the
1lab school sample. Thgre appears to be great disparity not only in
these early research studies, but also in those conducted within the
last.decade (Eagles, 1961; Reid, 1962; and Eagan, 1970).

While incidences, ranging from approximately 3 per cent to 35
per cent, of all degrees of hearing impairment are indicated in school
populations, the great disparity among the reports seems tO be due to
the lack of uniformity in methods of testing, in techniques'of measure-—
ment and in standards in reporting hearing loss. Kennedy (1957) com—
mented that with all the emphasis being placed upon the problems of
the hard-of-hearing or deaf childremn, little attention has been paid
to the fact that children's hearing is still being judged in relation
to standards established for adults. Previous to this, Rossingnol
(1948) suggested that data related to auditory acuity be interpreted
affirmatively rather than negatively, thereby indicating the matura-
tional development of hearing im children rather than inferriﬁg de-

crease in hearing deficiency with age.
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Developmental Nature of
Auditory Acuity

Bryant, as early as 1907, referred to the maturational develop-
ment of the child's hearing when he stated that "the acuteness of nor-
mal hearing may be described by a curve which rises from zero at birth,
attains its maximum at the completion of adolescence and gradually de-
clines to a very low point in old age (cited by Kennedy, 1957:756) ."
nyant supported his statement by a chart but included no data to in-
dicate the extent of the groups from which the material was drawn.

Research studies of Foucault (1929), Chayer (1929), Kerridge
and Saareste (1935), Black (1939) and the United States Public Health
Service Survey (1935-1936) were other sources of data cited by Kennedy
(1957) which would tend to substantiate the concept of hearing as a
maturational phenomenon among various age groups. From evidence drawn
from a group of &7 nursery school children between the ages of three
and five-and-a-half years, Myklebust (1954) also found that the aver-
age threshold decreases toward the zero decibel line as the age in-
creases. The hypothesis that acuity is a maturational process also
seems to be supported from findings of recent investigations of Eagles
(1961) and Eagan (1970). Recently, Oberg (1970), in her study of 160
children from Kindergarten to Grade Three, noted that children gener-
ally experienced more difficulty in hearing in the lower range of fre-
quencies 250 and 500 cycles per second and in the higher frequencies
of 4000 and 8000 cycles per second.

Kennedy's work (1942) is among the often quoted studies used
to substantiate the idea that auditory acuity is developmental. Re-

sults of her research showed, like Oberg's (1970), that hearing in
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the middle range of frequencies 1000 to 4000 cycles per second is more
acute in the six-year-old than either the lower or higher frequencies.

Kennedy (1957:761) concluded that:

(1) hearing is a maturational process without sigaificant
sex or laterality differences;

(2) 1like most other aspects of maturation this phenomenon
does not present a straight line pattern but rather
one of spurts and plateaus;

(3) different standards of hearing acuity are needed for
the evaluation of different age groups below the adult
level;

(4) failure to recognize age differences has resulted in
misinterpretation concerning the feasibility and/or
accuracy of hearing tests with young children;

(5) certain age groups deserve special attention in plan-
ning testing programs, because of the higher incidence

of loss and the greater severity of difficulty at given
age levels. :

(6) for no age groups does the zero line appear to be flat.
Questions remain to be answered concerning the interpretation of
children's audiograms indicating so-called decibel losses at specific
frequencies. Although cross—-sectional studies indicate that auditory
acuity is developmental, longitudinal studies are needed to verify
the findings of these cross-sectional studies.

Effect of Learning on
Auditory Acuity

As pure-tone audiometers were used in studies by Myklebust

(1954), Kennedy (1942) and Eagles (1961), Price (1964:91) questioned

I+

the findings of these studies with respect to the maturational devel-
opment of auditory acuity. Keumedy (1942) had previously questioned
how much of one's hearing ability was learned. Price {1964) contended

that results of the above mentioned studies indicate the effect of
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learning to listen abstractly, rather than maturation of auditory
acuity; that is, the older childreﬁ improved as familiarity with
figure-ground discrimination increased. Dahl (1949), in an earlier
study identifying several factors which would have a bearing on the
relationship of auditory perception and reading achievement, indicat~
ed the relationship between auditory acuity and other facets of
hearing in that they imply a level of maturation and of learning.
Dahl (1949:14) concluded that:

(1) incidence of impaired hearing is higher in the elemen-
tary school than in the high school;

2) hearing impairments occur more frequently among children
from homes of low socio-economic groups than among chil-
dren of high socio-economic levels;

(3) hearing acuity is better among negro than among white
children;

(4) children of superior intelligence make better scores on
the audiometer than do children of low intelligence when
their hearing loss actually is the same.

Hardy (1960), in his definition of hearing, has stated that
"hearing” is dependent on the two factors: maturation and learning.
In agreement with Price's (1964) contention that children have dif-
ficulty in figure-ground discrimination, it is a known fact that some
children experience difficulty distinguishing relevant stimuli from
irrelevant stimuli. There is also some evidence that the mentally
retarded seem to respond better to meaningful stimuli than to the
more abstract pure-tone test (Myklebust, 1954).

The problem of differentiating between these two operating
variables of maturation and learning arises particularly when testing

young children. What effect does distractability, short-attention

span, mental age and the ignoring of auditory stimuli have on the
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audiometric testing of young children? There appears to be a need to
develop systematic procedures in assessing decibel losses whigh might
be related to such factors as inattentiveness to auditory stimuli.
There is also a need to conduct research on ways in which attentive-
ness to auditory stimuli can be increased in individuals who tend to
ignore the significance or meaning of sounds.

Relationship of Auditory
Acuity to Reading

Most of the research which has attempted to correlate hearing
loss with reading disorders has found that retarded readers have a
high incidence of hearing loss. It is also known that the presence
of a hearing loss does not necessarily result in a reading problem
(Vernon, 1957). -This perhaps becomes more understandable as ohe re-
views the literature related to auditory acuity and becomes more
aware of such underlying variables as attention, intelligence, and
socio-economic status and the extent to which such variables may
affect the maturation and learning of auditory acuity. Nevertheless,
if a child has not developed sufficient acuity to differentiate
sounds at the various frequency levels, it is plausible that the
child may have difficulty with beginning reading. Although research
indicates that acuity is developmental and that children beginning
school have not reached the maximum development in distinguishing
low-frequency and high-frequency tones, as yet there are no research
studies available indicating the significance of developmental
aspects of auditory acuity to the developmental aspects of the early
reading process. Studies, nevertheless, are available showing a

relationship between auditory acuity and reading achievement. These
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investigations have significant findings and have added pertinent in-
formation to the field of reading knowledge.

The classic early study in the field was undertaken by Bond
(1935). In comparing 64 Grade Two and Grade Three children with read-
ing disabilities with 64 children of average and better reading abil-
ity, Bond found significant differences existed between the two groups
with regard to auditory acuity, blending and auditory discrimination.

Results of his research revealed 4 per cent of normal readers with a
significant hearing loss compared to 63 per cent of the poor readers
with impaired hearing. The implication of the study was that there
is a difference in hearing acuity favoring the gcod readers. As
Bond's study also included method in teaching, he postulated, as did
Gray (1922), that hard-of-hearing children need not be poor readers
if the method takes advantage of their perceptual strengths and does
not emphasize their weaknesses. Bond (1935) found the differences be-
tween good and poor readers who were taught by phonic methods greater
than those between good and poor readers taught by the look-and-say
method. These findingsvwould imply the importance of auditory acuity
for children being taught by 2 phonic method.

Later Gates and Bond (1936) investigated four large classes ,
of children who were given instruction in reading soon after entering
the first grade. They found that a certain relationship did exist be-
tween hearing loss and reading achievement. Although the correlation
was not particularly high, they did notice that the pupils in the near
failing group showed a greater amount of hearing loss than did the
group as a whole. Six out of ten were below avérage in hearing acuity

and in three cases hearing loss was quite pronounced. Gates (1937)

L.
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not only considered defects of hearing to be a major cause of reading
difficulties but stated that often teachers' unawaremess of serious
hearing deficiencies of pupils prevented pupils from understanding
what was said or read to them.

Alrhough Kennedy (1942) did not note any significant relation-
ship between audi;o:y acuity and reading achievement, she did observe
that children with high-tone losses above 2048 double vibrations per
second tended to become either very poor or very good readers.

Rennedy further commented that high frequency loss of hearing tends

to affect the discrimination of consonants which in English carry the
intelligibility of the language. Henry (1947) also recognized the
nature and importance of consonant sounds and hypothesized that acute
hearing for high frequencies is of more importance to the child than
is acute hearing for the low and medium frequencies. As a result of
her study, Benry reported a statistically significant relationship be-
éween high-tone acuity and silent reading achievement, and therefore
concluded the value of high frequency acuity for vocabulary develop-
mént. ﬁenry's study does not necessarily confirm Kennedy's findings
regarding high frequencies because Kennedy determined high-tone losses
above 2048 double vibrations per second, which Henry considered to be
middle frequency tomes. Unlike previous practices in scientific
studies which determined the relationship of auditory acuity to read-
ing achievement by using the best ear, Henry found the "worst spot”

in hearing more relizble than the "best spot" to differentiate extreme
reading groups. From her findings, Henry (1947) suggested that good
binaural hearing accompanies success in reading.

Reynolds (1953:447), by testing binaural acuity for full range



and for low, medium and high tones, word discrimination, pitch dis-
crimination, oral blending ability and auditory memory span, obtained
eight auditory variables. While his low frequency of 128 and 250
double vibrations per second were identical with Henry's (1947), his
middle frequency and high frequency divisions were slightly higher.
Although Reynold's findings were negative with regard to hearing‘and
reading relationships, there was some indication that success under
some circumstances in word recognition ability and the learning of
sound values for common word elements may be predictable auditory
measures. Rossingnol (1948) haéd previously implied tha; keener acuity
might be needed in the earlier stages of life when the child's lan-
guage is rapidly developing. He also concluded that acuity is more
important to the learning of unfamiliar words thamn to the understand-
- ing of familiar ones.

Other studies reviewed seem to imdicate little or mo relation
between reading disabilities and impaired hearing. Malmquist (1958)
declared that investigations of Illiag and Bachman (1929) were unable
to reveal any relation between reading disabilities and impaired hear-
ing. Malmquist was also unable to observe any significant relation-
ship either when carrying out investigations of all children in first
grade by the use of whispering tests or when investigating children
in the third grade by using the audiometer. In determining the rela-
tionship between auditory acuity and word recognition, Poling (1953:
409) concluded from her study of 78 poor readers that there were no
statistically significant differences between the means of those with
satisfactory and unsatisfactory auditory acuity in any area of word

discrimination. Robinson (1955), examining poor readers with superior
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and inferior auditory abilities, concluded that lack of auditory acu-
ity was one of the least frequent causes of reading disability, while
auditory discrimination and auditory memory span operated more fre-
quently. At that time, she advocated the need for more adequate and
reliable measures of these auditory abilities.

Recent investigations (Poling, 1968; Cosens,‘1968; Oberg,
1970), which have included auditory acuity as a variable in relation
to other auditory factors and reading, have tended to eliminate from
the study children who have not reached a specified standard of audi-
tory acuity as determined by the investigator. Although this proce-
dure may have been designed as a control to eliminate one variable
which might affect the findings of the study, research reviewed sug-
gests that other variables are operative in détermining the auditory
acuity of a young child. This would suggest that lower acuity in hear-
ing alone does not necessarily represent an auditory perceptual dis-
order, for research studies seem to indicate that lower acuity may
improve with age as hearing matures or may be compensated for as learn-

ing occurs.

Summary

As subtle problems of hearing impairments occur frequently in
primary school childrem, failure to recognize these problems and to
make adjustments in the educational system points out the need of
alerting educators to early and repeated assessment of hearing in
young children. It would seem that audiometric testing is important
early in the life of the child to detect whether he can distinguish

between sound and no sound, to determine his maturational development
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and to provide means of compensation for the handicapped child. Fur-
thermore, longitudinal studies are needed to verify findings of cross~-
sectional studies indicating that auditory acuity.is developmental or
that lower acuity may be compensated for as learning occurs. With
this in mind, no child will be eliminated from this study because of
a decibel loss determined by audiometric testing.

For many years reading experts have mentioned hearing diffi-
culty as a possible causal factor related to reading. It may be that
hearing loss for some children has not interfered with the acquisition
of language and, therefore, may not be significantly related to read-
ing. Research studies are needed to determine the significance of
developmental aspects of auditory acuity to the developmental aspects

of the early reading process.
III. AUDITORY DISCRIMINATION

Relationship of Auditory
Discrimination to Readiag

While it is possible that some students who have not normal
acuity are able to discriminate differences in sounds, it is also pos-
sible that some students with normal acuity are unable to distinguish
between similar sounds in minimal word-pairs. That is, although a
child has normal hearing acuity, he has not necessarily acquired the
ability to make fine discriminations between sounds.

Several studies concerning the relationship of auditory dis-
crimination to reading have suggested that reading disability might
be associated with an inability to discriminate successfully the

sounds in words (Monroe, 1932; Bond, 1935; Schonell, 1948). Monroe
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(1932) initially explored auditory discrimination of Gradé One chil-
dren by using her own discrimination test which included 20 word-pairs
pronounced by the examiner and responded to as "same" or "different".
Results of the study indicated that the poor readers were signifi-
cantly inferior to the better readers in the ability to discriminate
between word-pairs. Later in the standardization of the Reading

Aptitude Test, Monroe (1935) reported a higher relationship between a

composite auditory score and end-of-first-grade reading achievement
than between other types of readiness tests, such as visual and lan-
guage tests and reading achievement. Despite the significant correla-
tion of .66 between the composite auditory score and reading, no cor-
relations were computed for the individual auditory sub-tests.

Gates et al. (1939) in a study of four New York City Grade One
classes administered a battery of readiness tests which included a num—
ber of auditory discrimination subtests. After mean correlation co-
efficients were computed during the middle of Grade One, at the end of
Grade One and in the middle of Grade Two, the correlation .20 discrim—
inating word-pairs ranked the lowest of the six auditory discrimina-
tion tasks. In another study, Gates and Bond (1936) reported "fair"
correlations between the readiness skills of word-pair discriminationms,
reproductions of letter sounds and nonsense words and subsequent suc-
cess in beginning reading. Like Monroe (1932), Bond (1935) also
emphasized the difficulty encountered by poor readers in the discrim-
ination of speech sounds.

At the beginning of the next decade, Steinbach (1940) in ad-
ministering a large number of readiness tests to 300 children entering

first grade included only one measure of auditory discrimination, a
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word-pairs test. Results of Steinbach's study (1940) showed that the
auditory discrimination test with a correlation of .51 ranked second
in terms of its relationship with reading achievement at the end of
the school year, and ranked first with respect tc its contribution to
a multiple regression equation for the prediction of mid-year and end-
of-year reading achievement.

Investigating auditory discrimination of speech sounds,
Schonell (1948) found that in most cases of retarded readers with a
deficiency in speech, a lower level of auditory discrimination rather
than an organic condition was one of the most important and frequently
occurring causal factors in poor reading. .

In an extensive survey of auditory characteristics of 188
Grade Four children, Reymolds (1953) reported that auditory discrimi-
nation of word-pairs had low positive correlations of .29 and .40 with
general reading ability, and significant correlations of .32 and .45
with word recognition ability in two of the four schools in the inves-—
tigation.

Templin (1954), on the other hand, using the Rasmus-Travis

Speech Sound Discrimination Test also tested Grade Four pupils and re-

ported that correlations between reading scores and auditory discrimi-~
nation scores were not significant. Previous to this study, Hall
(1938), using the same test, found no significant relationship between
scores on this test and reading achievement at either elementary or
college level.

On the basis of an investigation regarding the relationship
between ability to identify sounds in spoken words and reading achieve-

ment in Grades One, Two and Three, Durrell and Murphy (1953) reported
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significant correlations of .56, .52 and .52. Thus, Durrell and
Murphy concluded that the ability to notice separate sounds in spoken
words is a very important factor in determining a child's success in
learning to read.

Fast (1968) and Cosens (1968), using the Fast-Cosens Auditory

Discrimination Test, both found auditory discrimination of Grade One

children significantly related tc silemt réading achievement. Cosens
(1968) noted that correlations between auditory discrimination and
oral reading were low and usually not significant. Recent investiga-

tors using the Wepman Auditory Discrimination Test have also reported

significant correlations between discrimination and reading achieve-
ment (Deutsch, 1964; Christine and Christine, 1964; Reid, 1962;
Thompson, 1963; and Poling, 1968).
Wepman (1960) assessed the auditory discrimination ability of
156 Grade One and Two children by using a minimal word-pairs test. 'On
the basis of scores of auditory discrimination and articulation, chil-
dren in both grades were divided into three groups. Wepman reported
that children with poor auditory discrimination were more likely to be
poorer readers regardless of whether or not they had a speech diffi—
culty.
From data obtained in his study, Wepman (1960:326) developed
the following theory of auditory discrimination:
(1) there is evidence that the more nearly alike two phonemes
are in phonic structure, the more likely they are to be
misinterpreted;

(2) individuals differ in their ability to discriminate among
sounds

(3) the ability to discriminate frequently matures as late as
the end of the child's eighth year;
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(4) there is a strong positive relation between slow develop—
ment of auditory discrimination and inaccurate pronuncia-
tion;

(5) there is a positive relation between poor discrimination
and poor reading;

(6) while poor discrimination may be at the root of both
speech and reading difficulties it often affects only
reading or speaking;’

(7) there is little if amy relation between the development
of auditory discrimination and intelligence as measured
by most intelligence tests.

Generally research has shown that the development of auditory

discrimination appears to be a maturational process; therefore, chil-

dren develop auditory discrimination skills at different ages

(Christine and Christine, 1964:98).

Growth of Auditory Discrimination

Although one of the generally accepted characteristics of aud-
itory discrimination is growth, there is little agreement as to the
2ge of optimum growth and as to the nature of the growth curve. Re-~
search has produced conflicting results concerning the relationship
between chronological age and auditory discrimination. Carhart (1947:
249) has suggested that many children by the age of three have learned
to make the auditory discriminations which the world requires of the
average adult. On the other hand, Vernon (1957:62) has stated that
the ability to perceive and remember word sounds accurately requires
an attention span and an accuracy of heariag beyond the capacity of
many children at the time they enter school.

Dykstra (1966:16) , in reviewing research pertinent to his
study, stated that age does not appear to be a significant factor in

determining whether or not skill in auditory discrimination is related
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to reading. As Dykstra found from his study of Grade One children
that correlations between chronological age and the ability to make
auditory discriminations were definitely not significant, he concluded
that older éhildren in first grade exhibit no greater skill in audi-
tory discrimination than younger children. Poling (1968:77), recog-
nizing the extremely rapid maturation typical of a Grade One age group,
attempted to minimize the possible influence of chronological age on
the experimegtal variable by matching pupils within one or two months.
Her findings, indicating a decreasing number of children with poor
auditory discrimination as age increased, substantiated the findings
of Wepman (1960:330).

Although chronological age may be thought of as the variable
that influences the process of hearing likenesses and differences be-
" tween similar sounds, it may be that age may be considered as a macro-
variable, according to Winitz (1969:141), formed from several other
varizbles. The following variables to be discussed in the next sec—
tion and tovbe investigated in the study may be elements of this macro-
variable:

(a) developmental aspects of auditory discrimination

(b) sex

(c) intelligence

(d) cultural environment,

Developmental Aspects of
Auditory Discrimination

The developmental nature of the process of discrimination is
shown by the decreasing number of children who exhibit discriminatory

problems at each higher age level (Poling, 1968; Thompson, 1963;
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Eagan, 1970; and Oberg, 1970). The exact maturational sequence in
auditory discrimination and the time at which to develop the maximum
capacity for auditory discrimination are not known. Furthermore, as
maturation and learning are two basic processes which almost always
interact, it is difficult to separate the effect of learning from the
process of maturation and to determine the effect of maturation én the
process of learning. Development, therefore, may be considered as the
changing end-product resulting from the interaction of maturational
and learning factors.

Several research studies:have indicated that auditory discrim-
ination is developmental (Myklebust, 1960; Goins, 1959; Christine and
Christine, 1964; Fast, 1968; and Oberg, 1970). Results of the longi-
tudinal studies of Thompson (1963) and Poling (1968) also seem to sug-
gest the developmental aspects of auditory discrimination. Thompson
(1963:375) completed a longitudinal study of the performance of 106
Grade One children using three auditory discrimination tests: A Test

for Auditory Discrimination, Form A; Boston University Speech Sound

Discrimination Picture Test, and "Auditory Discrimination and Orienta-

tion", a subtest of the SRA Reading Analysis, Aptitude, Form A. As a

secondary problem of her two-year study, 1958-1960, Thompson (1963)
studied the auditory discrimination of children attending Grades Ome
and Two. The 106 children included in the study were administered the
three previously mentioned auditory discrimination tests in the month
preceding entrance to the first grade and in the eighth month of the
second grade. From the composite performance score of this sample on
the three auditory discrimination tésts, Thompson concluded that in-

accurate discriminative ability is more characteristic of first grade
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entrants than accurate ability. Although the reverse is true at the
end of Grade One, nevertheless, approximately 24 per cent of the sam-
ple had inaccurate auditory discriminative ability. Only one child
in the study who had achieved adequacy in auditory discrimination be-
came a poor reader, while approximately half of the children with in-
accurate auditory discriminative ability were classified as poor read-
ers. It was noted that the poorer readers made greater proportional
gains than the good readers in auditory discrimination. The fact that
gains were made by all groups might indicate the general development
of auditory discrimination ability in most primary children. Besides
showing that auditory discrimination ability of Grade Ome children was
developmental, results of Thompson's study (1963) also showed that
children's auditory discrimination ability at entrance td school was
highly prognostic in determining who would become a good reader.

Results of Poling's (1968) study also revealed that children
with better auditory discrimination ability at the beginning of Grade
One were better readers at the end of Grade Two even though there was
no significant difference between subjects who were poor discrimina-
tors at the end of Grade One and the good discriminators at the end
of Grade One. From her investigation Poling (1968) also determined
experimentally the reliability of the unstandardized but clinically

successful Wepman Auditory Discrimination Test. As a result of her

study, Poling questioned the effect of the factor of intelligence on
auditory discrimination. She alsc questioned whether a chilé must be
able to remember sounds before he can discriminate between them or
whether he simply fails to make the discrimination. She thereby sug-

gested, as Flower (1968) did, that it is exceedﬁngly difficult and
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perhaps impossible to measure one variable without to a slight extent
measuring the other also. | '

Although studies of Oberg (1970) and Eagan (1970) were not
longitudinal studies such as Poling's (1968), their results seem to
substantiate Poling's finding that auditory discrimination is develop-
mental and that adequacy in auditory discrimination ability is not
acquired by some children until the end of Grade Two or Three. Oberg
(1970:143) concluded that "ability in auditory discrimination appears
to be a developmental process from Kincergarten to Grade Three inclu-
sive, as indicated by the gradual increase in ﬁean auditory discrimi-
nation test scores at each successive grade level."

Relationship between Auditory
Discrimination and Sex

Since auditory discrimination is a developmental process and
girls mature physically more rapidly than boys, it has been postulated
by some investigators that girls' auditory abilities develop at a
faster rate than boys (Wepman, 1960; Dykstra, 1966, Spache, 1966; and
Wyatt, 1966). McAulay (1965:208) from her study concluded that "supe-
rior performance of the girls on tests of auditory and motor aptitude
suggests that maturational sex differences may be a factor that is
operative in the girls' favor."

Although Cosens (1968) reported that boys were slightly supe-
rior to girls on total auditory discrimination scores as well as on
the auditory discrimination of all speech sound types, there were no
significant differences between mean test scores of boys and girls on
any auditory discrimination scores except like pairs. The fact that

boys were significantly superior to girls on like word-pair items may
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indicate that the boys were more advanced in auditory discriminatioh,
as they reached the level of seeing similarities in word-pairs before
the girls. Eagan (1970) and Oberg (1970) as well as Poling (1968) al-
so reported that boys were slightly higher than girls at some grade
levels but the differences were not significant. Research of Cosens
(1968), Poling (1968), Oberg (1970), and Eagan (1970) indicates boys
at times can be expected to obtain scores in auditory discrimination
which are as high as or possibly higher than those of girls. Betts in
1957 had cautioned that sex differences with respect to language devel-
opment may be over-emphasized as there is a considerable overlap be-
tween sexes.

Reid (1962) noted that while there was a significant differ-
ence between boys and girls at the beginning of Grade One, results of
re-testing near the end of the school year failed to indicate any sig-
nificantxrelationship between boys and girls. Findings of studies
conducted at the end of the school year suggest the interacton of
maturation and learning infiuenced by the common auditory and language
experiences during the school year which may serve to lessen the dif-
ferences between the sexes (Reid, 1962; Cosens, 1968; Poling, 1968;
Oberg, 1970; Eagan, 1970; and Moffatt, 1970).

Templin (1963) has suggested that the variable of sex is prob-
ably of little significance for a general theory of language develop-
ment. According to Templin many of the recent studies do not show sex
differences because of the increasing equanimity of the "speech en-
vironment", While this conclusion appears tenable, research studies
previously mentioned indicate environment alone does not affect audi-

tory discrimination and other aspects of language development, but

| DU
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environment together with maturation and learning does.

Relationship of Intelligence
to Auditory Discrimination

Another variable to be considered an element of the macro-
variable of growth and to be related to auditory discrimination is the
factor of intelligence. Research studies into the importang question
as to whether auditory discrimination is an auditory factor or a fac-
tor of intelligence have been contradictory in their conclusions. 1In
general, research seems to indicate that auditory discrimination has
intellectual components but may not be fully measured by intelligence
tests (Hall, 1938; Thompson, 1963; and Poling, 1968).

As a result of a two-year longitudinal study to determine the
relationship of auditory discrimination and intelligence test scores
to success in primary reading, Thompson (1963) reported that auditory
discrimination and intelligence are highly correlated with success in
primary reading. From the high intercorrelations of the factors of
auditory discrimination and intelligence, Thompson (1963) concluded
that adequacy in one trait might frequently be accompanied by adequacy
in the other at the beginning of the first year of school. From the
lower correlations in which Performance Scale I.Q. scores of the WISC
were used, Thompson concluded reading to be a highly verbal skill.
Thompson's conclusions suggest that correlations between auditory dis-
crimination and intelligence depend to some extent on whether an in-
telligence test is measuring verbal or non-verbal ability.

Poling (1968), in her study, also questioned the possibility
of auditory discrimination being a high order of auditory ability with

intellectual components. Poling (1968) used the Thurstone Test of
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Primary Mental Abilities measuring verbal meaning, perceptual speed,

quantitative, motor and spatial abilities. Poling reported that per-
ceptual ability as measured by the PMA is unimportant to auditory dis-
crimination but that quantitative ability as measured by the PMA is
highly important both to auditory discrimination and to reading achieve-~
ment. Poling further observed that perceptual and spatial ability are
more important to reading when visual skills are stressed and that ver-
bal and quantitative Scores are more important at the second grade
level where word analysis is stressed. From these results the suppo-—~
sition may be made as to the importance of previous knowledge, of lan-
guage acquisition, of vocabulary knowledge and of memory to the rela-
tionships that may exist among auditory discrimination, intelligence
and reading. It must be remembered, however, in interpreting Poling's
findings with respect to auditory discrimination and intelligence and
reading, that pupils with intelligence quotient scores below 90 were
eliminated from the study. Therefore, findings may only be applied

to children with average or above average mental age as determined by
scores on the PMA. From her study, Poling (1968) concluded that, in
general, children with good auditor§ discrimination and above average
mental age can be expected to become superior readers and those chil-
dren with poor auditory discrimination and average mental age may be
expected to become average or poor readers. However, the fact that
some children of above average mental age will manifest inadequate
discrimination and that some children of average mental age will have
acquired a high level of competency in auditory discrimination should
also be anticipated. While there is a positive relationship between

auditory discrimination and intelligence, there is some evidence that
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auditory discrimination is not fully measured by intelligence test
scores.

Wepman (1961) who had obtained a .32 correlation between audi-
tory discrimination ability and intelligence, as measured by the

Kuhlman-Anderson Intelligence Test, concluded that the iow positive

correlation pointed to the comparative'independence of discrimination
from intelligence. Wepman agreed, however, that generally the more
intelligent children appear to do somewhat better in discrimination.
He attempted to explain this seemingly intellectual factor quite sim—
ply by stating that, to a mild degree, attention to the auditory task
is necessary for discrimination to function at ifs best. Therefore,
a child with high intelligence scores better because he attends to
his task better. In the light of Wepman's comment with respect to
attention, the factor of attention and its importance and relationship
to factors of auditory discrimination and intelligence will be dis-
cussed later in this chapter.

Although research studies generally agree that there is a pos-
itive relationship between intelligence and auditory discrimination,
the extent of the relationship varies with each study (Christine and
Christine, 1964; Hall, 1938; and LaPray and Ross, 1967). The fact
that the magnitude of the relationship between auditory discrimination
and intelligence is not known may be due in part to the type of tests
of auditory discrimination and intelligence that are being correlated.

In order to predict success in beginning réading, Dykstra
(1966) attempted to correlate seven auditory discrimination measures,

intelligence quotient scores, as measured by the Lorge-Thorndike In-

telligence Test and chronological age, with two aspects of reading
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achievement. From this investigation a number of relevant conclusions
were drawn. As would be expected, Dykstra reported that the predic-
tion of beginning reading success is a difficult task even when infor-
mation is available concerning performance on seven measures of dis-
crimination, intelligence and ch;onological age, at the beginning of
first grade. He further stated, that if the aim of readiness testing
is to predict success in beginning reading, there is little justifica-
tion for assessing auditory discrimination ability in addition to in-
telligence. When examining conclusions drawn from Dykstra's study,
it must be remembered that Dykstra is investigating the predictability
of variables in relation to beginning reading. From the analysis of
the data, findings indicated that intelligence by itself accounted for
21 per cent of the variability associated with word recognition. This
finding may also indicate the relative importance of other variables,
such as auditory discrimination, in zccounting for the remaining vari-
ability that might be associated with word recognition.

Upon further examination of the amalysis of the data, correla-
tions indicated that intelligence and auditory discrimination tasks
with relatively low correlations from .20 to .45 were significantly
related to word recognition and paragraph meaning. On close examina-
tion of these correlations, it was observed that ability to discrimin-—
ate between spoken words which do or do not begin with identical

sounds, as measured by the Harrison Stroud Making Auditory Discrimina-

tion Test, showed a higher correlation of .35 with intelligence than
with other auditory discrimination measures. While the Harrisonm

Stroud Making Auditory Discrimination Test appeared to require chil-

dren to complete one of the easiest auditory tasks, it may have
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obtained higher correlations than other auditory measures at this
level because fewer determining factors were involved, for example,
factors which would be required in the more difficult auditory dis-
crimination tasks and a verbal intelligence test. These factors might
be listed as verbal ability and awareness of auditory discrimination
tasks. This might indicate that intellectual factors and other audi-
tory variables may have been operative during the administra;ion of
both ;he various auditory diserimination tests and the intelligence
test. Dykstra (1966) commented that essentially the same skill--for
example, being able to determine whether or not two words begin with
the same initial consonant--may be measured by two somewhat different
techniques. Therefore, if one auditory discrimination task requires
more verbal ability than another auditory discrimination task, it.may
be that a comparable intelligence test of verbal ability should be ad-
ministered if correlations between auditory discrimination and intel—
ligence are to be conclusive.

Deutsch (1964) would tend to support the preceding statement
as she reported that results of her study involving the relationship
of auditory discrimination and intelligence was a little obscured by
the use of different intelliéence tests. Deutsch's findings (1964)
were generally supportive of the correlation between intelligence and
auditory discrimination, and seemed to substantiate the postulations
of Thompson (1963). She reéorted 2 meaningful relationship of .52 be-
tween results on the Wepman test and the Verbal Scale of the Wechsler .

Intelligence Scale for Children when administered to retarded readers

in Grade Five, and a less significant relationship .30 for average

readers in Grade Five. Data were also presented by Deutsch (1964)
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indicating that the relationship between auditory discrimination and
verbal intelligence is greater in Grade Ome fhan in Grade Five.

In reference to the study involving Grade One children, Deutsch
(1964) commented that while the correlation .50 between the Wepman

Auditory Discrimination Test and the Peabody Picture Vocabulary Test

was significant at the .0l level; the correlation .14 between the

Wepman and the Lorge-Thorndike Intelligence Test was not significant.

As the Peabody Picture Vocabulary Test is an intelligence test measur-

ing verbal behavior and the Lorge-Thorndike Intelligence Test at the

Grade One level is measuring non-verbal behavior, Deutsch (1964) pos-—
tulated that results of this finding may be confirming, as was pre—
viously noted by Thompson (1963), that auditory discrimination, in

this instance, in relation to the Wepman Auditory Discrimination Test,

may correlate with verbal measures. It was further noted that test
results of poor readers showed higher correlations between auditory
discrimination and verbal intelligence measures and that those of
younger children also showed a greater relationship between the audi-
tory measures and the verbal intelligence measures. Therefore, Deutsch
(1964) concluded that a particular minimum level of auditory discrimin-
ation skill is necessary for the acquisition of general verbal skills
and reading. Once this minimum level is reached, auditory discrimina-
tion may no 1onger highly correlate with intelligence and reading
ability.

Relationship of Attention to
Auditory Discrimination

Perhaps the factor which may be of importance to auditory dis-—

crimination, and intelligence and beginning reading is the factor of
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‘"gwareness" or attention to appropriate stimuli. Wepman (1961) sug-
gested attention as the ability posseséed by the child with high in-
telligence which influences his auditory discrimipatiou ability. This
ability to "attend to" may also reflect the influences of environment
and learning on auditory discriminatiod, intelligence and beginning
reading.

James (1890:403), one of the first modern experimental psychol-
ogists, has written:

Everyone knows what attention is. It is theftaking pos-
session by the mind in clear and vivid form of ome out of
what seems several simultaneously possible objects or
trains of thought. Focalization, concentration, of con-
sciousness are of its essence. It implies withdrawal from
some things in order to deal effectively with others.

Although everyone knows what attention is, there is little re-
search available about the most efficient way to teach the child to
attend to auditcry stimuli. The difficulty perhaps is in the assess-—
ing of attention. Ordinarily attention to auditory stimuli is in-
ferred from the subject's responses such as facial expressions, move—
ment of the head, or verbal or motor responses. Therefore, there is
need to develop systematic procedures, not for assessing attentiveness,
but for assessing the reasons for what appears to be inattentiveness
to auditory stimuli.

Vernon (1962:172) states that the theory has been put forward
that "levels of attention vary from the highest, at which attention is
focused and narrowly concentrated upon 2 particular part of the field,
to the lowest, a bare consciousness of the marginal parts of the field."

To a greater or lesser extemt these fluctuations of attention depend

upon "conditions within the individual himself--his general health,
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his state of fatigue, his interest in his task and the strength of his
motivation for maintaining attention."”

With respect to auditory aspects of attention, certain physio-
logical processes in the brain have been discovered and investigated
which appear to be related to the arousal, direction, and maintenance
of attention. Physiological investigations cited by Vernon (1962)
suggested that the nervous tissue with the brain stem and the reticu-
lar formation, a region of the thalamus, play a part in regulating the
passage of sensory impulses to the cortex. These physiological mechan-
isms have the capacity to direct and heighten attention to particular
aspects of auditory discrimination which are of significance to the
individual, while at the same time suppressing distracting and
irrelevant aspects.

Deutsch (1964) has also:referred to auditory discrimination as
clearly a function mediated by the nervous system which cam be pfo—
foundly influenced by the condition of life in the individual. Deutsch
postulated that auditory stimuli are particularly prone to a "tuning-
out" process, to a learned inattention. As auditory stimuli are al—.
ways present, hearing is largely a background sense, and therefore,
the impingement of the physical properties of sound cannot be avoided
(Myklebust, 1960). As a result, the very young child before coming
to school, at a time when he might most easily learn discrimination,
may be encouraged by the stimulus properties of his environment to
“tune-out, to become inattentive to appropriate auditory stimuli.
This emphasizes the importance of the experiences in the early life
of the child with respect to the acquisition of language, more specif-

ically to the development of adequate auditory discrimination.
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Besides the physiological mechanisms related to attention and
perception, Vernon (1962:195) notes that objects perceived in a com—
plex field and the clarity and accuracy with which they are perceived
appear to be related to the observer's interest in them. Moreover,
it may be said that when a child perceives something because he is in-
terested in certain things, it is often implied that he is both know-
ledgeable about them and that he is eager to perceive and learn more
about them. Perhaps the intelligence factor related to attention may
be in "knowing" what to attend to. This would then imply a certain
amount of learning and experience, as well as some previous knowledge.
As Vernon (1962:157) indicates, an observer's perception may be made
more rapid and accurate if his attention is directed towards it. As
the attention becomes more narrowly and specifically directed and the
amount of training and experience becomes more clearly defined, the
improvement and the effect is likely to be greater. Thus focalization
as mentioned by James (1890) and " wareness" and "knowing" what to at-
tend to, as mentioned by Vernon (1962), appear to be fundamental to
auditory discrimination. Thus one of the factors which influences the
relationship between auditory discrimination and intelligence may be
this factor of "knowing" what to attend to.

Attention as such is difficult to define, but everyone is
aware that when he wants to ﬁerceive something clearly and correctly,
he concentrates his attention upon it. In some instances, it may be
these processes of attention and concentration influenced by interest,
waich differentiate auditory abilities in children, either enhancing
or impeding their performance of auditory tasks and thereby influenc-

ing or hindering progress in beginning reading.
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Clark and Richards (1966:259), as a result of their research
in relation to auditory discrimination and socio-economic status, re-
ported that a most ev;dent and relevant variable in their study was
motivation for attending to the task. Motivation, which affects in-
terest as well as attention and concentration, should be considered
as a prime factor in relation to auditory discrimination and beginning
reading.

Jenkinson (1964) has stated in relatiom to reading that inter-
est will determine not only whether an individual will learn to read
but how well he will learn, how much he will read, and in what areas
he will read. Jenkinson further stated that central to the function
of interest appears to be the fact that interest directs and focuses
the learner's attention on the task in hagg‘and thereby mobilizes
energy which may result in the formation of the important habit of
concentration. If auditory discrimination is basic to the decoding
process of reading, thep Jenkinson's statément stressing the impor-
tance 6f interest, attention and concentration to reading may also be

applied to the fundamental process of auditory discrimination.

Relationship of Cultural Environment
to Auditory Discrimination

Although socio-economic status will not be investigated in
this study, the investigator realizes that the conditions under which
children live, particularly early in life, are going to affect audi-
tory skills in a predictable way. Socio-economic status may be con-—
sidered to be an element of the larger macrovariable of cultural en-
vironment. Recent research studies have stressed the importance of

the relationships that exist between language development and
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socio-economic status and between auditory discrimination and socio-
economic status (Fast, 1968; Deutsch, 1964; Mortemson, 1967; and
Moffatt, 1970). |

Mortenson (1967:547), investigating the discrimination ability
of 1500 children, reported that the higher the socio-economic status
of the beginning Grade One child, the higher the performance on audi-
tory tasks and on intelligence tests. When intelligence was held con-
stant, the higher socio-economic child performed significantly better
on all of the auditory discrimination tasks with the exception of aud-
itory discrimination of vowels. Moffatt (1970:60), using the

California Short Form Test of Mental Maturity and The Vowel and Semi-

vowel Auditory Discrimination Test, reported a significant correlation

of .43 between intelligence and auditory discrimination of vowels.
While Moffatt did not make any ccmparisons between socio-economic
status and auditory discrimination of vowels ia his final study, he
did make comparisons in a pilot study. From the small sample in a
pilot study, Moffatt (1970) reported that the high socio-economic
group did better than the lower socio-econcmic groups in auéitory dis—
crimination. At the same time, though, Moffatt (1970) reported that
the boys in the lower socio-economic group did better in the auditory
discrimination task than the boys in the middle socio-economic group.
Moffatt explained these results by noting that the boys in the middle
socio-economic group were more restless than the other children in the
sampie and, therefore, less attentive.

Research studies, in general, have shown a positive correla-
tion between socio-economic status and auditory discrimination

(Edwards, 1965; Silberman, 1964; Raph, 1965; Deutsch, 1964; Clark and
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Richards, 1966; Mortenson, 1967; 2nd Fast, 1968). Perhaps these stud-
ies are emphasizing not only the relationship between socio-economic
status and auditory discrimination but also the importance of the en-
vironment of the child in relation to the acquisition of language. In
other words, studies are stressing the importance of the interaction
of maturation and learning in a specific environment omn the laﬁguage
development of the child. Therefore, the ability to distinguish very
subtle differences in sound which are essential to beginning reading
may prove more difficult in some instances for one child than for an-
other, because of an early environment which stifled or impedéd the
child's response to speech sounds.

Raph (1965), reviewing studies of language development of low
socio~economic status children, stresses the importance of environment
to the development of language, in relation to experiences and motiva-
tion in the early years in the life of the éhild. Because of the lack
of stimulation in these éarly years Raph concluded, in speaking of the
development of socially disadvantaged children:

Distinctive qualities of their language and speech in-.
clude a deficit in the auditory-vocal modality greater
than in the visual-motor areas, a meagerness of quan-
tity and quality of verbal expression which serves to
depress intellectual functioning as they grow older
and a slower rate and lower level of articulatory matur-
ation (Raph, 1965:389).
Other researchers have also stressed the importance of environment to
the development of language in the life of the child (Hunt, 1964;

Armstrong, 1961; Edwards, 1965; and Deutsch, 1964).

S99
In stressing this importance of environment, Deutsch (1964:278)
commented that it is possible to have fully intact end-organs, i.e.,

to have vibrations received and transmitted by the ear, and still not
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be able to discriminate or to understand or to recognize sounds. As
crucial to discrimination and recognition as the intactness of the
brain are the variables having to do with experience and exposure to
adequate stimuli. It is only through experience which involves con-
sistent exposure to auditory stimuli that the child comes to discrim-
inate between sounds, to recognize words and to relate them to refer-
ents and ultimately to use words himself. It is important for the
child not only to be exposed comsistently to auditory stimuli, but to
be enriched with a variety of stimuli. This would aid in developing
his ability to differentiate sounds and would facilitate the develop-
ment of auditory discrimination. Hunt (1964) contends that the greater
the variety of situations to which the child must accommodate his be-
havioral structures, the more differentiated they become.

Although the link between hearing and speech is obvious, the
relationship is not a unitary one. The quantity and the quality of
the speech sounds which the child hears and the circumstances under
which the stimulation occurs will affect developmental aspects of the
language acquisition. This stresses the importance of the nature of
the total-—environment of the child and the importance of the child’'s
being called upon to respond to particular stimuli which will rein-
force the frequency, the quantity and quality of response. Thus, the.
child learns to become attentive to appropriate stimuli in his environ-
ment. If the child does not make sufficient progress in oral language,
he is likely to be inadeguate in the associating of sound and symbol

in beginning reading.
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Summary

Research studies suggest that children entering Gréde One can
be expected to manifest wide variation in adequacy of auditory discrim-
ination. While children improve in auditory discrimination, auditory
discrimination may not be fully acquired by some children until the
end of Grade Three. As research has yielded contradictory findings in
.assessing the relatiomnship between chronological age and auditory dis-
crimination, further research is needed to determine the nature of
growth curves. Generally, research has shown that auditory discrimi-
nation is developmental. If development is considered as the changing
end-product resulting from interaction of maturational and learning
factors, further research is needed to verify developmental studies
and to determine if there is a maturational sequence in auditory dis-
crimination and the time to develop maximum capacity of auditory dis-
crimination.

Varying relationships, depending upon the sampling as well as
techniques used, are reported between auditory discrimination and read-
ing. As results of stﬁdies range from substantial correlation rela-
tionships to no relatiomship at all, techniqﬁes should be examined and
used to investigate aspects of auditory discrimination ability which
may be important and common to success in early reading.

From available data, it does not appear possible to draw any
definite conclusions concérning the superiority of one sex over the
other in relation to auditory discrimination ability. As boys and
girls today seem to have a common "speech" enviromment, cultural dif-
ferences between sexes with respect to language development have nar-

rowed. Results of studies indicate that girls as well as boys may be
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characterized by inadequate auditory discriminétion and delayedglan—
guage development and thereby have difficulty in beginning reading.
Nevertheless, research also indicates that more boys have difficulty
in reading. Therefore, it remains to determine what causal factors
other than sex impede boys' progress in early reading.

While auditory discrimination and intelligence are related to
some degree, the relationship appears to be affected by the verbal con-
tent of the intelligence test. As intelligence has usually been
treated globally with respect to auditory discrimination, research is
needed to consider individual factors thought to constitute "intelli-
gence" and to determine the extent to which such factors influence
auditory discrimination in relationm to beginning reading. At the time
the child usually begins to read there appears to be a relationship be-
tween intelligence and auditory discrimination both of which are depen-
dent upon maturation, learning and the environment of the child. With
respect to the development of the child, three factors - interest,
attention and motivation - are basic to the fundamental processes of
"awareness" and "knowing what to attend to". This ability to "attend
to" may reflect the influences of environment ;nd learning on auditory
discrimination, intelligence and beginning reading. As there is lit-
tle research available about the most efficient wayg to teach a child
to attend to auditory stimuli, there is need to develop systematic
procedures to assess what appears to be inattentiveness to auditory
stimuli.

Relationship of Articulation of Speech
Sounds to Auditory Discrimination

If auditory discrimination is reflected in a child's speech,
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then it is important to comsider the development of articulation of
speech sounds. Durrell (1968:19) states that the child's phonics pro-
gram begins with learning to speak, and "that about one-third of the
children entering first grade need special training to bring the sounds
in spoken words to their attention. If tﬁe child is not made aware of
the phonemes in his speech, he may not learn to read.”

As reported by Templiin (1957:53), research studies (Poole,
1934; and Wellman, 1931) indicate substantial agreement in the approx-
imate order of development of correct articulation of consonant sounds.
Table 2.1 indicates the ages at which consonants are acquired natu-
rally. Templin (1957) found that all vowels and diphthongs were artic—
ulated correctly by 95 per cent of her sample by age six. From her
study, Templin (1957) hypothesized that development of vowel sounds
would also influence the discrimination and articulation of consonant
sounds.

Leopold (1971:135) stated, "The child learns to distinguish
passively and actively, low vowels from high vowels, then the mid vow-
els and eventually the breakdown of these three major levels into
still more refined subdivisions. It also appears that a twofold dis-
tinction is made between front, back and central vowels."

As Olmsted (1966:531) theorized that "learning as measured by
correct pronunciation is a function of ease of perception of sounds",
the assumption was made that a close relationship exists beiween ar-
ticulation and discrimination of speech sounds. Weiner (1967:23) con-
cluded that a positive relationship between auditory discrimination
and articulation is almost invariably found in studies of children be-

low nine years of age, and seldom found above that level. However,
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even in this younger group correlation studies indicate that the de-
gree of adequacy in auditory discrimination has only a small though

positive relationship to proficiency of articulation (Templin, 1957).
TABLE 2.1

LATEST AGE AT WHICH CONSONANTS ARE ACQUIRED NATURALLY
(Poole, 1934)

Age Sounds Mastered

3k ittt eanaas cecesssscses D=p-m-w-h

L T «. d-t-n-g-k-ng-y

5= e it eeectoesescccsascssncnccasanss T

6~%0ennee.. ceeceas ceeeecccccacecnnes v-th(then~sh-zh-1)
728t ettt eeencenesancacescnsacnaanes s-z-r-th(thin)-wh~ch-j

As early as 1938, Cole noted that the average six-~year-old does
not distinguish consistently between /g/ and /k/, /m/ and /n/, and /d/
and /p/. More recently in testing the articulation of Kindergarten
children, Calfee and Venesky (1968) found that initial /b/ was mispro-
nounced three times in "birch" and forty times in "beige'. They con-
cluded that these differences might be attributed to familiarity or
word frequency but the /k/ errors in "coins" (3) and "cage" (33) could
not. Thus they suggested the importance of phonetic environment, the
ability to articulate one sound in relation to other sounds.

This finding suggests the importance of distinguishing phonetic
development in words from phonetic development prior to word learning.

The former may, in part, have a physiological basis; the latter a
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physiological basis only in the sense that it supplements, or perhaps
helps to explain, in part, the use of an abstract phonological rule
when maturation is sufficient. A valid inference from studies just
reviewed is that maturation of one or more physiological processes is
not of great significance in determining the age-by-age development of
consonants after age three. Although articulation may be considered
developmental, theré is no comparable sequence of orderly development
apparent for phonemes. Although some sounds may be uttered by some
children at age three, this does not necessarily mean they are mas-
tered at age three, for some sounds that are not mastered until seven
years of age may be uttered by many children at age three. Therefore,
phoneme development with respect to the production of speech sounds may
be viewed as orderly if one simply defines mastery as the age at which
the correct production of all variants of a phoneme in all word posi-
tion and contexts is achieved. While phoneme developmerit with respect
to the production of speech souﬁds involves phonetié production learn-
ing, like the discrimination of speech sounds, it also involves the
learning of phonology with all its rules.

Relation of Phoneme Acquisition
to Auditory Discrimination

Every language is composed of a set of rules, a "structured
system” which needs to be learned by both the speaker and the listener.
Language has been defined by Carroll as:

. . . a structured system of arbitrary vocal sounds and
sequences of sounds which is used or can be used in in-
terpersonal communication by an aggregation of human
beings, and which rather exhaustively catalogs the
things, events and processes in the human environment
(1953:10)

It would seem that the knowledge of phonemes and the rules of
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sound usage would determine the way the sounds of language are used.
Phoneme acquisition involves the learning of the acceptable phoneme
sequences of the language that signals semantic distinctiveness. As
Carroll (1964:13) states, "Phonemes are the building blocks out of
which meaningful or grammatically functional forms are composed, fur-
thermore, they provide the critical basis for differentiating among
these forms." As this study is primarily concerned with the sound
acquisition of.one-syllable words with respect to the auditory discrim-
ination of labial stops énd'nasals in the immediate environment of the
"simple" vowel, the discussion with regard to phomemic acquisition and
distinctions will evolve around these phonemic variables of the study.

For the child there appears to be two varieties of language—-—
one he controls actively and the other, the speech of adults, he con-
trols only passively. "According to the findings of phonetically
trained observers and the summary statement of Gregoire, the child in
the peak of the babbling period is able to produce 'all conceivable
sounds' (Jakobson, 1968:21)." This babbling period of the child and
the child's understanding of speech, without speaking, seem to prove
that the child lacks neither the vocal-motor ability nor the acoustic
ability, yet, in spite of this, he suddenly loses most of his sounds.
Not only do articulations which are lacking in the child's linguistic
environment disappear during the transition from the "pre-language
stage" to the "first stage of genuine language", but also the many
other sounds which are common to the child's linguistic environment.
According to Jakobson (1968:22) and Velten (1943:281), it is only
after a long struggle over a period of several years, that the child

regains the sounds appropriate for the language of his environment.
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Like Van Ginnekin (Jakobson, p. 51), who characterized the manner of
language development of the Dutch child, it may be said that the lan-
guage development of the English child evolves from a general human
language to English. It appears that children pass from a wealth of
unintentional vocalization to a selection of specific sounds for com-
munication. That is, a child who uses only /p/ and /m/ and /a/ in
speech will at the same time use /k/, /g/ and many other sounds in
nonspeech (Jakobson, 1941). Jesperson remarked:

It is strange that among an infant's sounds one can

often detect sounds - for instance, k, g, h, and

uvular r - which the child will find difficulty in

producing afterwards when they occur in real words

. « « The explanation lies probably in the differ-

ence between doing a thing in play or without a

plan--when it is immaterial which movement (sound)

is made--and doing the same thing with fixed inten-

tion when this sound and this sound only is required

(Jesperson, 1925:106).

It would seem that with the first appearance of phonemes,
something other than the physical ability to produce a multitude of
speech sounds has disappeared. Instead of continuity in sound utter-
ances there is discontinuity once the sounds are uttered with ﬁeaning.
During this "first stage of genuine language", the child seems to
acquire a phoneme system by proceeding, step-by-step, from the great-
est possible phoneme distinction to smaller and smaller differentia-
tions (Velten, 1943:282).

.Jakobson (1941) has been one of the first linguists among psy-
chologists to distinguish the learning of phonemic contrasts from
simply babbling. Im 1941, Jakobson described the sequence in which

phonemic contrasts seem to emerge in any language. Later, in 1956,

with Halle, he set forth such a sequence in terms of "distinctive
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features.”
The "distinctive features" of an individual phoneme
would be those aspects of the process of articulation
and their acoustic consequences that serve to contrast
one phoneme with others. In English speech the phoneme
/b/ is always a stop . . . and in this respect it com-
trasts with a phoneme such as /v/ which is a fricative.
The /b/ phoneme is also voiced and in this respect, it
contrasts with /p/. Jakobson, Fant, and Halle (1952)
have proposed that any phoneme may be described as a
bundle of concurrent distinctive features (Berko and
Brown, 1960:525).

Therefore, the phonological component of language as conceived
by Jakobson and Halle (1956) makes use of a finite set of phonetic
features.

Table 2.2 is an adapted pictorial representation of Jakobson
and Halle's model for the development of phonmeme contrasts (Winitz,
1969:91). From this table it may be seen that some contrasts are pre-
requisites for other contrasts. While the serial order of sound
acquisition appears to be stable for all children, the tempo of these
successive acquisition is incomstant and individual. Velten (1943:282)
reported, in reference to remarks of Gammont, that some children have
acquired the standard phonological system of their parents' speech at
the age of eighteen months, while others of equal mental and physical
ability do not pronounce certain phonemes until they are six years old
or even older. Jakobson (i968), in reporting the tempo of successive
acquisitions, stated that while two sound acquisitions for ome child
may follow immediately after each other, for another child these sound
acquisitions may be separated by several months, even by several years.
Thus, it may be that some children coming to school have acquired the

phonological system of their mother tongue while other children may

still exhibit childish traits. As a result of these differentiations
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TABLE 2.2

PICTORIAL REPRESENTATION OF JAKOBSON AND HALLE'S MODEL
FOR THE DEVELOPMENT OF PHONEME CONTRASTS

1

Palatalized versus ,
™ Nonpalatalized Consonants |

Rounded versus
Unrounded Velar Vowels

=

Rounded versus
Unrounded Wide Palatzl Vowels

43

Rounded versus Unrounded
or Pharyngealized versus
Nonpharyngealized

i

Palatal versus
Velar Consonants

Labial and Dental Consonants |

Q—
| ] Velopalatal versus 4_J Palatal versus

Rounded versus
iUnrounded Narrow Palatal Vowequ
<

Palatal versus
Velar Wide Vowels
7

Velar Narrow Voweis —

A

il

Narrow versus Wide Vowels

AN

Dental versus Labial Consonants

AN

Nasals versus Orals

/1

Consonants versus Vowels

SOURCE: Adapted from Jakobson and Halle, 1956. Cited by Winitz, 1969:91.

L.
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in phonological acquisition, it may be that some children enter school
with wide differemtiations in auditory discrimination ability. The
differentiations in phonological acquisition may also explain to some
extent the difficulty experienced by some children who have acquired
the phonological system of their mother tongue which may not be English,
and who as yet have not acquired the phonological system of English.

On examining Jakobson and Halle's model, Table 2.2, it may be
seen that the first contrast that appears is the consonant versus
vowels. This first opposition to appear is, as would be expected, ﬁhe
distinction between ;he two basic phonological classes. It may.be
justified on the ground that it is a more elementary problem to per-—
ceive the distinctions between one class of perceptions and another,
than to perceive those within the same class of perceptions.

During the first stage of language, the construction of the
vowel system is initiated by a widé vowel and at the same time the con- -
struction of the consonant system is initiated by 2 stop at the front
of the mouth; /a/ emerges as the first vowel and +he labial stop /p/
as the first consonant. As an accompanying feature of vowels is voic-
ing, with the eﬁergence ofbthe,vowel-consonant contrast the opposed
feature of.&oiceiessness stands out as 2 concomitant fe;ture of the
latter. However, as Velten (;943:283) noted, although many children
use at first onlyvoicelessoral consonants, the variation of voices
_aﬁd voiceless sounds is by no means uncommon. The labial stops e/
and /b/ combined with the /a/ sound create the model of the syllable,
the phonemic framework for which phonemic content is now required.
From this early stage of many children's speech, the universal rule

that morphemes are composed of no more than two different phonemes
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persists even after the late-distinctive phonemes such as /th/ have
been acquired. While most children have acquired the abilify to make
the distinction between the two basic phonological classes, ;ome chil-
dren have difficulty or seem to have difficulty with phonological con-
sonantal oppositions and vowel oppositions, which might be reflected
upon entering school in children's inability to discriminate auditorily
one sound from another sound.

After the first phonological opposition, the first consonantal
opposition appears. These oral and nasal sounds which appear to ac-
quire a word-differentiating value, (e.g., papa-mama), are followed by
the opposition of 1abiéls and dentals. These two oppositioms, the
labial~nasal opposition and ﬁhe labial-dental opposition form the min-
imal consonantal system. Until this quadrangular system of consonant
oppositions has been established, namely /p/, /t/, /m/, /n/ (Velten,
1943, p. 282), the second vowel, which is either /i/ or /u/, does not
appear. As priority of distinction in vowels is according to degree
of aperture, the first vowel opposition appears as the broad vowel /al/
becomes opposed to a narrow one /i/. Sometimes as variant of the basic
vowel /a/, a narrower and more frontal vowel /e/ appears in the begin-
ning which is either optional or a fluctuation of pronunciation, or
combinatory as in a French child usually /a/ after labials and /e/
after dentals. Some children are not immediately able to utter a labi-
2l scund before z front vowel. DPerheps these children who have dif-
ficulty in uttering a labial sound before 2 front vowel, are also the
children who may have difficulty in discriminating words beginning
with a labial sound followed by a front vowel. As soon as both vowels

/a/ and /e/ become independent phonemes the child seeks to sharpen the
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opposition /e/ to a narrower /i/. With the following step of the
child's vowel system which is either a split of the narrow vowels into
a palatal and a velar (e.g., papa-pipi-pupu) or a third intermediate
degree of openness /e/, the "minimai vowel system" consisting of three
vowels is formed.

Both minimal vowel systems are specifically characterized like
the minimal consonant system by the existence of phonemes which com-
bine two distinctive qualities. In the basic vowel triangle, /u/ is
narrow as opposed to /a/, and velar or rounded as opposed to /i/. In
the‘consonant system which has /m/, /p/, and /t/, /p/ is oral in opposi-
tion to nasal /m/ and at the same time labial in opposition to /t/. The
general iaw reads that the concept of the phoneme is not identical in
any language with that of thé distinctive features; rather it is
superposed on it. -

In examining acquisitions in the child's comsonant or vowel
system which exceed those already described, according to Jakobson
(1968), it may be seen that there is an astonishing exact correspond-
ence between .the temporal order of these acquisitions and the general-
law of unilateral implication. Thus, the acquisition of fricatives,
presupposes the acquisition of stops in child language, and in the
linguistic systems of the world, the former cannot exist unless the
latter exists as well. Similarly, the opposition of a stop and an
affricate in language implies the presence of the fricative of the
same series. Likewise, the acquisition of the back consonants implies
the acqusition of the front consonants. Therefore, in the acquisi-
tion of the nasals and stops the velar nasal /3/ in English is replaced
by the child with the dental /n/ and the velar stops are replaced with

the corresponding dentals. Thus in the development of the child
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language /k/ merges with /t/ and only later does /k/ emerge as an in-
dependent phoneme.

The same law of unilateral implication applies to vowels. No
opposition of two vowels of the samé openness is acquired as long as
there is lacking a corresponding opposition in the vowels of narrower
openness. The phoneme /g /, to which are opposed /a/, as the velar
counterpart of the same degree of openmess, and /e/ as the narrow coun-
terpart, emerges relatively late in the langudge of the child.

Jakobson (1941) and Weir (1962) both point out that the phonemic status
of /&2/ is acquired relatively late by the English-speaking child due
to the usually earlier acquired contrast of /a/ and /e/. No differen-
tiation by degree of openness can arise in the round vowels so long as
the same opposition is lackiné in the unrounded vowels. Thus, the
pair /u/-/o/ cannot precede the pair /i/-/e/ and there are no children
who have an /o/ phoneme without having acquired an /e/ phoneme. Very
often /o/ is acquired significantly later than /e/. The existence of
a secondary vowel depends on the coexistence of both of the correspond-
ing primary vowels. Among the last phonological aéquisitions<xfthe
child are oppositions which are comparatively rare such as nasal vowels,

or the liquids /1/ and /z/.

Summary

Research studies show that a2 positive relationship between
auditory discrimination and articulation is almost invariably found
in children below nine years of age and seldom found above that level.
Findings suggest that phoneme development is correlated with age, in

that some sounds are produced earlier than others and that most sounds
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are correctly produced by eight years of age. Although research
studies indicate a sequential development in articulation of speech
sounds, no comparable sequence of orderly development is apparent for
the auditory discrimination of speech sounds. While the sequence of
language development as outlined by Jakobson and Halle (1936) is spec-
ulative, and while these generalizgtions should be regarde& as hypoth-
eses rather than facts, it is nlausible thét a developmental sequence
similar to Jakobson and Halle's may be followed in the auditory dis-
crimination of phonemes in the language of the child. Although other
linguists speak of imnate phonological systems and refer to suppres-
sion of phonological rules acquired prior to ngirst stage of language
development", Jakobson and Halle's conceptual framework of distinctive
features may serve as a guide for a theoretical framework for research
in the sequencing and ordering of phonemes in auditory discrimination
development. As Fant has emphasized the importance of the relation-
ship of phonemes in their environments and the effects that one phoneme
may have on another, research is also needed to investigate a sequence

of development involving fine discrimination of speech sounds.
IV. AUDITORY MEMORY SPAN

Relationship of Auditory Memory to
Hearing, Speech and Reading

Before a child can develop a phonetic system by which he can
read strange or unfamiliar words he must be able to differentiate the
sequence of sounds as well as the spatial pattern of letters in vision
(Monroe, 1932). Auditory impressions of words consist not only of

sound qualities but also of the temporal distribution of sound in a
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pattern. For some children entering school this may be difficult, as
the sequence of sounds spoken rapidly appears to be almost simultan- -
eous,

In describing lack of auditory memory as the "failure to re-
member what is heard," Gray (1922:19) believed that this lack of audi-
tory memory resulted in the inability to remember sounds of words and
consequently in confusion or even complete failure in reading. At
this time Gray also commented that the small child has often a short
concentration span and oral instruction fails to be understood or re-
tained. Almost a decade later, Saunders (1931) stated that the addi-
tion of one extra sound in a language pattern is great enough to throw
the whole pattern into confusion. Vernon (1962) also considered ac-
curate sequencing. of sounds difficult for some school age children.

Other researchers have also considered the importance of these
factors of concentration and attention in relation to memory; Both
Stauffer (1548) and later Sanstedt (1964) considered mMEMOTy span spe-
cifically as a manifestation of concentraﬁion, sustained attention and
assoclability necessary for immediate reproduction. Previous to this,
research reported by Blankenship (1938) indicated that the subject
must be able to distribute his attention over the series of stimuli
and concentrate his attention so that the mental processes may con-
tinue in the direction started. Blankenship also contended that re-
search was inconclusive as to whether memory span is a general or a
specific ability; but that substantially different spans were secured
according to the modality through which the impression was received.
He stated that a general ability would operate through different sense

organs and he quoted Smedley and Jones' findings (cited by Blankenship,
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1938) that a combining of semse organs produced & superior memory
span with the following order of strength of span: (1) combined aud-
ito-visual-articulatory, (2) audito-visual-hand-motor, (3) visual,
(4) audito.

In an effort to ascertain whether the memory span factor tran-
scends to modality of the sense organ, Karlin (1942) resolved
Blankenship's (1938) dilemma by finding that auditory memory span has
both general jntellectual and specific auditory components. Karlin
stated that the span jncreased through maturation and was temporarily
improved through jnstruction. Blankenship (19383 had repofted coeffi-
cients of correlation for auditory memory span and intelligence vary-
ing from .03 to .65 for forward span and even greater coefficients for
reverse span. Insofar as a gemeral factor is concerned, Poling (1968)
felt that auditory memory span was intellectual, but that it also had
specific auditory aspects. She hypothesized that the sound impression
was the auditory aspect of auditory memory span and the temporal dis-
tribution was the inte;lectual aspect.

With respect to thg matarational factor of memory span as sug-
gested by Karlin, Vernon (1959), in reference to findings of Piaget
and Inhelder (1956), showed that young children do not readily per-
ceive order, and stated that even when children have learned which
jetters belong to a word they may not remember what their order should
" be. Vernon (1959) explained that this is not necessarily peculiar to
cases of backwardness or physical defects, but it is a feature of the
immature type of perception which tends to occur generally in begin-
ners and persists longer in backward than in normal readers. There-

fore, a child of eight or nine may still have difficulty in auditory
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sequencing of sounds.

Raymond (1955), in summarizing previoﬁs investigatisns of mem-
ory span, noted that the length of span for any one individual varied
according to the materials used in the tests, and that memory span in-
creased with chronological age and intellectual ability. 0f the forty
studies reviewed only four had considered memory span in relation to
reading ability. From her own study Raymond (1955) concluded that
reading achievers make significantly higher scores on memory span
tests of related-verbal items (sentences) than on memory span tests
of unrelated verbal items (words) and non-verbal items when the pre-
sentation is auditory.

Anderson (1939) used isolated speech sounds for materials to
measure memory span. Although Anderson did not correlate the results
of his tests with those measuring success in reading, some of his
findings are perhaps significant and might possibly be related to
reading and auditory perception. Among his conclusions he indicated
that speech sounds, and especially vowel sounds, were highly desirable
materials for a test of auditory memory span. It is interesting to
note that the subjects for Anderson’s study were students from the
University of Wisconsin. After a semester of phonetic training, test
results indicated that auditory memory span for vowel sounds was rel-
atively independent of phonetic training. In the case of the conso-
aant test, training tended to improve performance but not proportion-
ally for all members of a group. This finding probably imdicates that
there is not only a difference in auditory memory sSpan for vowels and
consonants, but it may also suggest the problem of differentiating

the auditory factors of memory and discrimination. That is, students
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may not be able to remember because they are unable to discriminate.
Metraux (1944) reported that the auditory memory sSpan for vowels in-
creases to age ten, whereas memory Span for consonants increases to
age twelve. She indicated as well that consonants might be more dif-
ficult to distinguish and remember than vowels.

Little attempt has been made to measure the memory spans of
pre-school and primary children in spite of the wide variety of sub-
jects which have been tested (Poling, 1968). Much of the research re-
ported seems to be related to childreﬁ who apparently have physical
disabilities such as minimal cerebral dysfunction, hearing and speech
defects or who are so-called retarded readers. TFor example, Orton
(1937), referring to children with speech and reading problems arising
from suspected organic disturbances, commented three decades ago that
it is the recall of sounds in proper temporal sequence which seems to
be at fault. Hardy (1966) proposed that the fundamental language dis-—
ability of children with suspected or actual neurological impairment
may be their difficulty in properly ordering acoustic events. In
evaluating auditory perception of children with minimal or mild cere-
bral dysfunction, Aten and Davis (1968) concluded that temporal order-
ing difficulties and reduced attention are seen to contribute to
psycho-linguistic problems in language learning.

Researchers éuch as Bond (1935), Rizzo (1939), and Rodgers
(1966) have attempted to find the relationship between performance on
auditory memory span tests of groups of achieving and groups of non-
achieving readers. Results of studies indicated that the probability
of holding a sequence in mind and operating upon its component parts,

entails a general cognitive ability which measures more than auditory
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memory span. Betts (1957:126) pointed out that memory span is a sig-
nificant factor in readiness for beginning reading, as a short audi-
tory memory span is reflected in an inability to master word recogni-
tion techniques. Eagan (1970), from her review of related literature,
concluded that if reading is being taught by a look-and-say method,
then auditory memory span would seem to be even more important than
other methods of teaching which might be employed. If this is so and
if Wepman's theory of auditory perception is correct, it would seem
then that auditory éiscrimination ability is fundamental to a look-

and-say method, as well as to a phonics method of teaching reading.

Summary

While research suggests a positive relationship between audi-
tory memory span and reading achievement, findings are inconclusive.
Poling (1968) stressed the importance of evolving valid tests to de-
termine the magnitude of memory span crucial to reading and to study
with greater effectiveness the relationship of auditory memory span
to reading and other factors. As much of the research reported in
relation to auditory memory span seems to be related to children with
apparent physical disabilities, there is need for research to deter—
mine memory spans of normal pre-school and primary school children in

relation to auditory discrimination and beginning reading.
V. THEORETICAL MODEL

The difficulty of a phonetic measurement of hearing in rela-
tion to reading is that it necessarily involves the use of spoken lan-

guage if precise information is to be obtained about the mechanisms
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of auditory identification. The method of sampling, therefore, has to
be based on speech, conform to linguistic laws and correspond to a unit
sf auditory identification. The choice for investigation in this re-
search was the phoneme in relation to other phonemes. Accepting the
explanation that the smallest unchanging neurophysiological unit must
have a larger domain, perhaps the size of a syllable (Ladefoged, 1967)
and "that the type of sound, position of sound, voicing and environment
of the phoneme all play a part in the discriminability of a particular
speech sound,"” (Fast, 1968:121) the following theoretical model was
developed to indicate the relative impact the environment of the
phoneme may have in the acquisition of language, and more specifically
in the discrimination of sounds and their relation to beginning read-
ing.

Underlying the model and basic to the developmental process of
hearing with respect to the acquisition of language and its relation-
ship to the process of reading are four levels: an acoustic-physio-
logical level, a neuro-physiological level, a psycho—physiological
level and 2 linguistic level. At the acoustic-physiological level the
sound received causes acoustic vibrations which stimulate the basilar
membrane to excite impulses in the nerve fibers that innervate the
hair cells of the Organ of Corti. As the integration function is
established, the first process involved is neurophysiological in
aature. At this stage the reticular system which seems to be respon-
sible for a general over-all activating function in the nervous system
may inhibit or facilitate the auditory transmission of sensory message
to the brain very early in the path of the transmission. Closely re-

lated to the neuro-physiological level is the psycho-physiological
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level. The psycho-physiological level, implying a certain amount of
learning, experience and previous knowledge, is based on intelligence
and related factors of attention, interest and motivation. Recogni-
tion of the message occurs at the linguistic level and is based on
powers of abstraction.

Fundamental to these four basic levels is the acoustic eaviron—
ment as it is only through experience involving consistent exposure to
particular auditory stimuli that the child learns to attend to and to
be aware of sounds,.to discriminate fine differences in speech sound,
and to retain and to recall them. This facilitates the phonological
development so necessary in the acquisition of language, in accuracy
of articulation and in the process of recoding, decoding and encoding
in reading.

By means of a hypothetical triangle, with auditory acuity at
its base, the sequential development and interrelationships among audi-
tory comprehension, discrimination and memory are indicated with their
dependence upon maturation, exﬁerience and learning. As the child in-
learning to read relies heavily upon his ability to associate the
sound symbol with the graphic symbol, the relationship of hearing to
reading is shown through the process of recoding the grapheme to the
phoneme and of decoding for meaning. By identifying the words cor-
rectly the child is then able to comprehend and assimilate the ideas
conveyed by the word. Underlying the process of word perception is
the ability to discriminate auditorily differences between sounds.

As it appears that a consonant cannot be uttered in isolation, it
would seem that the phonemic ervironment of that consonant would de-

termine to some degree the auditory discrimination of the consonant.
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This study posed pertinent questions ard sought answers to determine
which linguistic features of consonants and vowels enhance the phone-
mic environment of stop and nasal sounds to aid in auditory discrim-
ination. To appraise the model (see Figure 2.1), testing began with
assessing the ability of the child to hear sounds within the normal
range of acuity, followed by an assessment of ability to discriminate
particular sequences of phonemes and ability to retain and to recall
accurately sequences of phonemes. In addition, results of auditory
tests were related to the word recognition and comprehension ability
of the child to determine if auditory discrimination facilitates or

inhibits reading ability.

Summary

This chapter reviewed research studies concerning the inter-
relatiénships of hearing and speech to beginning reading. A model was
devised to illustrate developmental aspects and.interrelationships
among auditory abilities and their relatior to beginning reading
through the sequential processes involved in the acquisition of lan-
guage. The model was appraised by the present study. To investigate
the ease or difficulty of perception of particular sequences of pho-
nemes and their relation to other auditory abilities, as well as the
importance of maturation and learning to their development, an audi-
tory discrimination test was constructed. The following chapter will
discuss the theoretical background and construction of the research

instrument.
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CHAPTER 3

THEORETICAL BACKGROUND AND CONSTRUCTION
OF THE RESEARCH INSTRUMENT
To test the questions raised in the previous chapter concern-
- ing phonemic decision processing, an auditory discrimination test was
constructed. This chapter reviews the theoretical background of the
research instrument and describes the construction of test items for

the S-N Auditory Discrimination Test. Results of the Pilot Study in

relation to the administration, initial findings and revision of the

S-N Auditory Discrimination Test are also discussed.

I. THEORETICAL BACKGROUND OF THE
S-N AUDITORY DISCRIMINATION TEST

Few studies have been undertaken to investigate features of
sounds which may cause difficulty to young children in discriminating
one sound from another sound. Miller and Nicely (1955:338), in an
attempt to determine which features of phonemes were used as cues for
discrimination, confined their analysis to consonants in the initial
position and did not consider vowels. From Miller and Nicely's evi-
dence, Olmsted (1966:533) theorized that there will be more errors
based on place of articulation than on friction or duration and more
errors based on place of articulatién, friction and duration than on
voicing or nasality. Based on the éssumption that there is a close
relationship between articulation and discrimination of speech sounds,

- 73 -
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Olmsted (1966) predicted that the most discriminable sounds are learned
earlier than the less discriminable ones. If Olmsted's (1966:531) pre-
diction that "learning as measured by correct pronunciation is a func-
tion of ease of perception of sounds,'" it would seem that stop and
nasal sounds which, according to Templin (1957) are articulated cor-
rectly at an early age, should be the easiest sounds for childrem com-
ing to school to discriminate auditorily. Results of recent studies
(Cosens, 1968; Fast, 1968; Oberg, 1970; and Eagan, 1970) have indicated
that stop and nasal sounds are among the most difficult sounds for
children to discriminate during early school years.

In investigating developmental aspects of auditory discrimina-
tion in relation to reading, Fast and Cosens (1968) devised a word-
pairs test. Examination of the sound contrasts in Cosens' study
(1968:117) suggested that sounds articulated near the front of the
mouth presented a problem. Furthermore, studies of Oberg (1970),

Eagan (1970) and Cosens (1968) also revealed that not only sounds ar-
ticulated near the front of the mouth presented problems but compari-
sons between sound contrasts articulated at the front and back of the
mouth as well as at the center and back of the mouth presented a prob-
lem. Cosens (1968:115) suggested the importance of transition cues

in the auditory discrimination of sounds. Previous experiments deal-
ing with consonant perception conducted by researchers at Haskins'
Laboratories (Delattre, Liberman and Cooper, 1955) have indicated that
the transition from the consonant to the vowel is an important cue to
the recognition of stop sounds. Rudegeair (1970) postulated that two
contrasting stop sounds should be more confusing in a context where

they exhibit highly similar transition patterns than in another context
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where their transitions are dissimilar.

Eagan (1970), using the Fast-Cosens Auditory Discrimination

Test examined scores on word-pair items necessitating the use of var-
ious articulators and points of articulation. Eagan's (1970) findings
substantiated those of previous investigators (Cosens, 1968:109 and
Oberg, 1970:79) in that glides and laterals were among the least dif-
ficult sound contrasts to discriminate, and stop and nasal contrasts
involving bilabial-velar comparisons and alveolar-velar comparisons
were among the most difficult. Eagan (1970) noted that the stops
which created the most difficulty were voiceless stops /p/ - /k/ in
final position and voiced étops /b/ - /g/ in final position. Eagan
(1970:86) concluded that students experience undue difficulty when
sound comparisons are made beéween front and back sounds and she hypoth-
- esized that the further away the points of articulation are from
each other the more difficult it is to discriminate the sounds. Al-
though this may be true, the fact that sometimes these comparisons are
discriminated correctly may indicate the importance of the environment
in which the sound is perceived. This difficulty encountered in iden-
tifying plosives or stops in speech has been studied by Denes and
Pinson (1968:131). In their experiment Denes and Pinson (1963) pre-
sented a group of listeners with test syllables consisting of stops
"centered" at a number of frequencies and a vowel. The experimenters
reported:

No single plosive burst was consistently heard as the

same plosive consonant. For example, a plosive burst

centered at one frequency was heard as a /k/ when as-

sociated with one vowel and as a /p/ when associated

with another vowel. In other words, the kinds of plo-
sive comsonant we hear depends not only on the
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frequency of the plosive burst, but also on the nature
of the following vowel (Denmes and Pinson, 1968:132).

Since it is known that the nature of the following vowel does affect
the frequency of the burst, it is quite possible that this in turn
affects discrimination performance.

Although Moffatt (1970) did not conduct a study to examine
vowel sounds specifically in relation to plosives, he did attempt to
examine the ability of Kindergarten'children to discriminate vowel
sounds or what he termed syllable nuclei speech sounds. Contrary to
previous thought, Moffatt (1970) reported that Kindergarten children
have not mastered the ability to make auditory discriminations between
all syllable nuclei speech sounds. As in studies previously mentioned
investigating developmental aspects of consonants in relation to spe-
cific sound features, Moffatt (1970) noted that the important factors
in Kindergarten children's auditory discrimination ability of nuclei
speech sounds appears to be the place of articulation, the position of
the sound in the word, the length of the syllable nuclei speech sound,
the location of the stress in the word and the phonological environ-
ment of the syllable nucleus in the word being examined. Moffatt con-
cluded that these factors may operate separately or in combination to
affect discrimination of speech sounds. AThus, it appears that although
distinctive features of consonant and vowel sounds are important in
the discrimination of sounds, another important factor in discrimina-
tion seems to be the relationship of one sound to another sound and

the effect that these sounds have on one another.

Summary

Findings from recent research studies investigating the
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auditory discrimination ability of young children suggest the progres-
sive ability of children to make auditory discriminations of specific
sound contrasts (Cosens, 1968; Oberg, 1970; and Eagan, 1970). An im-
portant factor in the auditory discrimination of sounds appears to be
the ability a child has to discriminate the same phoneme in different
environments. The child beginning reading, who is unable to discrim-

inate sounds in a particular environment, may have difficulty in as-

sociating sounds with symbols. This leads to the importance of recog
nizing progressions that may exist in children's ability to discrimi~
nate sounds and to implement findings in the formal training of audi-

tory discrimination of young children. It remains then to detefmine

the environments in which stop apd nasal sounds may prove difficult or
easy for young children to discriminate.

Relationship of Stops and Nasals tc
Syllable Nuclei in Their Environment

As the.importance of the environment of the consonant has been
suggested in discriminating one phoneme from another, the question
arises as to the number of significant units which may be relevant to
the recognition of stops and nasal sounds and which thereby would aid
in the discrimination of these phdnemes. Usually recognition of speech
is accomplished by combining acoustic, linguistic and circumstantial
cues (Denes, 1968:146). However, when speech sounds pronounced as iso-
lated monosyllabic wecrds are to be recognized, it is more complicated
as neither the context nor the situation aids the listener in the task
of discrimination. Therefore, a word deprived of any prompting con-
text either verbal or non-verbal can be recognized by the listener

only through its sound shapé.
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With special reference to variance attributable to articula-
tory characteristics of consonants,. House and Fairbamks (1953:113)
noted that the consonant environment significantly influenced acousti~
cal measurements of the duration, fundamental frequency, and inten-
sity of the vowel preceded and followed by the same consonan:. It was
observed that vowels in voiced environments were in general longer in
duration, lower in fundamental frequency and greater in relative power
than voiceless ones. Less important consonant characteristics appeared
to be manner of production and place of articulation.

Previous to House and Fairbank's study (1953), Licklider and
Miller (1951) had noted that adjacent sounds interact and that specto-
grams of some consonants are considerably modified by the vowels that
precede or follow them. Because of this vowel environment, consonants
produced in the back of the mouth tend to be more affected by the posi-
tion of the vocal cavities than consonants produced in the front of
the mouth. Furthermore, on the acoustic level in the case of voice-
less stop consonants, Gimson {1962) claimed that the vowel tramsition
between the noise and the steady stage of the vowel may be of prime
importance for recognition of comsonant sounds. It would appear then
that besides notable physiological differences, acoustical elements,
which tend to merge features of units, may linguistically be treated
separately in the recognition of consonants. Fujimura (1962) noted
that there is no doubt that the formant transition of the adjacent
vowels often plays an important or even dominant role in the recogni-
tion of the individual nasal sounds.

While the production and perception of stop consonants have

been studied extensively, and important cues for perceptual
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categorization of stop consonants have been determined by investiga-
tors such as Cooper (1952), Liberman (1954), Delattre (1955) and oth-
ers, rules formulated from results of these studies have since provén
to be more successful in some contexts than in others. That is, the
conclusion of investigators that formant transitions are the main cues
" for voiced stops, and noise burst frequency for voiceless stops is
only partially true. Ainsworth (1968), in analyzing data from a per-
ception experiment investigating the importance of various acoustic
features for the perception of stops in front of each of twelve
English vowels, noted that when the voiced stop /d/ preceded a back
vowel the formant transition appeared to be the important cue, but
when it preceded a front vowel, the frequency of the noise burst ap-
peared to be the most important. Ainsworth (1968) concluded the most
important limitation appeared to be the time constant of the transi-
tions which should be longer for velar stops than for bilabial and
alveolar ones. Results of this study indicate that there are certain
limitations with respect to the perception of stop comsonants preced-
ing each of the English vowels. In other words, the kiﬁd of plosive
consonant heard depends not only on the frequency of the plosive
burst, but also on the nature of the following vowel.

While Peterson and Lehiste (1960:702) found the influence of
the initial consonant upon the duration of the syllable nuclei to be
negligible, they also found that the duration of syllable nuclei to
be significantly affected by the nature of the following consonant.
Contrary to what would be expected from anticipated physiological
effort, vowels preceding nasals were considerably shorter than those

preceding voiced fricatives and only slightly longer than those

[
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preceding voiced stops. As previously stated, sounds of language may
be distinguished from one another not only by qualitative differences
but also by their duration. Jones (1967:53) séems to verify this
effect of duration upon consonants when he asserts there is no doubt
that in some sequences the length of the vowel contributes more to the
distinction than the qualities of the comnsonants do. It may be con-
cluded that the distinction between final consonants such as /b/ - /df
or /p/ - /t/ in terminal position may be strengthened by a difference -
in the length of the preceding vowel sound. That is, as the duration
of a vowel depends on the extent of the movement of the speech organs
from vowel position to the position of the following consonant, vowels
preceding bilabials /b/ and /p/ are shorter than those preceding the
alveolars /d/ and /t/. Therefore, the /I/ in "bib" is shorter in dur-
ation than the /I/ in "bid" and the /I/ in "pip" shorter than the /I/
in "pit".

As a result of an attempt by Sharf (1964:89) to determine the
effect whispering would have on vowel duration, the elimination of the
physiological factor affecting vowel duration served to emphasize the
linguistic factor. That is, with the voiced~voiceless consonant con-
trast eliminated, the durational differential of the vowels remained
as the primary distinguishing factor between consonants. Sharf (1964)
concluded that while results of the study do not necessarily rule out
physiological influences as a precipitating factor, results appear to
support the assumption that linguistic structure is at least a perpetu-

ating factor in producing vowel duration variationms.
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Summary

As it has generally been assumed that greater effort is in-
volved in the'production of voiceless consonants than in the produc-
tion of voiced consonants, vowel duration has to some extent been
determined by the physiological effort required to produce the follow-
ing consonant. Studies have shown that vowel duration may also be
linguistically determined and act 2s an additional clue in distinguish-
ing voiced and voiceless consonants. It may be assumed.thatvthese
vowel duration variations which aid in the perception of consonants
may be learned as a part of the language structure. It is possible
that children who have not learned to use this phomemic distinction to
discriminate words would also have difficulty with the fundamental pro-
cess of decoding in reading. While a child may be able to decode the
graphic symbols of the word, he may not be able to use anticipatory
phonemic distinctions which would aid in the'decoding of symbols and
in the fusing of sounds for meaning. Thus, the overlapping of vowels
and consonants would also suggest that an analysis of speech and an
analysis of auditory discrimination should be based on units larger
than the sound segment. In order to investigate the foregoing assump-
tions that the auditory discrimination of stop and nasal sounds depends
upon the preceding or following vowel, an auditory discrimination test
involving stop and nasal sounds in specific vowel environments was con-
structed.

II. CONSTRUCTION OF THE S-N AUDITORY
DISCRIMINATION TEST

It has been hypothesized that the phonemic environment of the
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consonant in relation to the immediate vowel may be the important fac-
tor in the auditory discrimination of stop and nasal sounds. Based on
the research and findings of studies previously'mestioned in this chap-
ter, an auditory discrimination test was constructed to determine
whether specific phonemic elements of sounds, namely, place of articu-
lation, manner of articulation and duration, facilitate or inhibit the

discriminability of stop and nasal sounds.

Criteria for the Choice of Items

Comparatively little evidence is available concerning the de-
velopmental aspects of auditory discrimination of speech sounds. Be-
cause recent studies by Cosens (1968) and Oberg (1970) suggested that
stops and nasals were difficult to discriminate by some childremn in

their beginning years of school, items on the S-N Auditory Discrimina-

ticn Test were limited to stop and nasal sounds followed or preceded
by a simple vowel. Based on the research findings of Miller and
Nicely (1955), no items were inciuded in the test which required dis-
crimination between voiced or voiceless sounds or between nasal and
non-nasal sounds. Items cﬁosen, therefore, required discrimination of
sounds in relation to place of articulation and duration. The follow-
ing sections will discuss the ma2jor criteria for choice of test items:

(1) position of sounds in words;

(2) selection of sound contrasts; and

(3) selection of word controls.

Task Differentiation

Position of sounds. In the construction of the S-N Auditory

Discrimination Test consideration was given to stop and nasal sounds
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following or preceding simple vowel sounds in all conceivable combina-
tions of sequences of sounds common to the English language. As it is
a moot question whether the medial position for a2 consonant sound actu-
ally exists, and as some linguists look at consonants simply as meth-
ods of approaching or terminating vowel sounds, no comparisons were
made between consonant sounds in media1>position. In this study com-
parison of stop and nasal sounds was limited to initial amd £inal posi-
tion.

Sound Contrasts. As it has been hypothesized that place of

articulation and duration act in English as additional cues in dis-—
tinguishing voiced and voiceless consonant sounds and nasal sounds,
test items were chésen bearing in mind the influence that a consonant
may have on the duration of the vowel and the intrinsic duration of
Loth the vowel and the consonant as determined by its phonetic quality.
Studies by Peterson and Lehiste (1960) and House (1953) and
Halle and Stevens {1967) of the duration of vowel sounds in American
English have shown that vowels are longer before voiced consonants
than before voiceless consonants. Peterson and Lehiste (1960) noted
vowels preceding nasals are slightly longer than those preceding voiced
stops. Duration of nasals found during the Peterson and Lehiste study
are at variance with the measurements presented by Halle and Stevens
(1967). Halle and Stevens afgue that the wide separation of the vocal
folds during voiceless consonants, which is more rapid than the more
finely adjusted smaller separation for voiced consonants, explains the
shorter duration of vowels before voiceless consonants than before
vqiced consonants. The shorter duration of vowels before nasals than

before voiced plosives is due to the special adjustment of the vocal
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folds which is needed to maintain vibrations during voiced plosives.

No such adjustment is needed for voiced pasals.

The intrinsic duration of the vowel appears to be correlated
with tongue height and degree of aperture; a high vowel then is shorter
than a low vowel -and a tense vowel is longer than a lax vowel. Simple
vowels can be grouped according to four degrees of length: 1long - /3,
J,P/; relatively long - /e, o/; relatively short - /i, u/; and short
/1,€ ,o ,¥/ (Peterson and Lehiste (1960), Heffner (1937), House and
Fairbanks (1953). On the'foregoing premises, in the placement of vow-
els in the construction of the test items, consideration was given to
tongue height and tongue position. Figure 3.1 indicates the tongue
height and tongue position of the vowel phonemes to be used in the re-
search instrument. As shown in Figure 3.1, the position of the tongue
varies in two dimensions. While it may be :elaﬁively high, mid orblow,
it may be also relatively front, central or back. Therefore, the /i/
in "beat" is considered as a high fromt vowel end the /o/ in "boat" is
referred to as a mid baqk vowel.

As already mentioned, the type of consonant sounds in the
study is limited to the voiced and voiceless stop sounds /b, d, g/ and
/p, t, k/ and the nasal sounds /m, n, g/. Table 3.1 shows the rela-
tive position of stop and nasal sounds in relation to the common pho-
nemes found in the English language. The intrinsic duration of conso-
nants is influenced by their point of articulation. Most investigators
agree that bilabials are longer than alveolars and velars. While
there is some agreement concerning the labial point of articulation,
Lehiste (1970) indicated that the relative order of the duratioms of

alveolars and velars seem to vary with position or with language.
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TABLE 3.1

ENGLISH CONSONANT PHONEMES*

Type of Sound Bilabial |Labio Inter | Alveolar|{Alveo Velar| Glottal
dental} dental palatal

Stops vl. P t k

vd. b d g
Fricatives wvl. f s §

vd, v Z z h
Affricates vi. ¢

E

Nasals m n 3
Lateral 1
Glides w T y

* Gleason, 1961:24

Tongue Position

Front Center Back

Tongue Height

High

(bot) >

bat) »n
\ \ (bélm)l
\

b2 A (
Low

* .
(=) grapheme representation
Figure 3.1

English Vowel Phonemes

L
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Items included in the research instrument involved the following con-
sonant sounds: bilabial-bilabial, alveolar-alveolar, velar-velar,
bilabial-alveolar, alveolar-velar, and bilabial-velar. While manner
of articulation is not considered per se in this study, and while
there are few studies concerning the relationship of the manner of ar-
ticulation of a consonant in relation to the duration of a consonant
sound, Lehiste (1970) noted that Falc'hun had found that after a
stressed vowel, a nasal was shorter than a voiced plosive and a voice-
less plosive longer than a voiced plosive. Wifh the previous sfate-
ments in mind, it is possible to hypothesize that in the final analysis
a child may interpret the duration of a particular sound by relating
it to the duration of the word as a whole. _Fig;re 3.2 shows the place-
ment of the consonant sounds in relation to the simple vowel sounds
and the comparisons to be made in this study. As indicated in Figure
3.2 in the auditory disqriminaﬁion test ﬁhere are minimal word-pair
items such as "peat-peak" containing the initial voiceless stop /p/
preceding the high front vowel /i/ and "keep-peep” containing the final
voiceless stop /p/ following the high front vowel /i/. It may also be
seen from Figure 3.2 that some sounds are omitted from the test. For
example, as expected in English, there are no word-pair items contain-
ing the velar nasal /g/ in initial position.

Word controls. It has been noted by Malmberg (1963:196) that

certain speech sounds in a word éan be regarded as the cue to its
identification. That is, when 2 word is long, such as "grandfather",
speech sounds may be lost without preventing the correct identification
of the word. Therefore, the shorter the words the more characteristic

the speech sounds. It was concluded then that words in the test should
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CONSONANTS VOWELS
Front Center Back
LiIT1IClElelialu lvlols!lp
Stops 7y 7 7| 7| | — 7|7 |
vli. P el IS W Ll L A= e | el
7|77 7| 7 = | ~— el e d
T o | e e | b | . PANEES RV VAN SV
7T T | |~ |~ | — —_—
K |~ |ttt | ‘< e | o |l
7| 7| 7 7|7 |7 |—=— [
vd. B bl et ) ‘e
7V ~Z |7\~ |7 |—~ -7 =77
D |4— ||t jb—|t— o || |l e
v dl budl b il Ear 4 7|
¢ —1 e e |t ‘“—_
Nasals 7 |~ P el ol b d - |
M O le— | Z:Z. e e e e VAR [V ARy V.
—_— [ — — || — —
N e £ ZEZ ;:? e | e | A Z:: e
NG AN L. 4 PAN——
High Mid Low | Mid High |Mid Low
Key: initial consonant comparison made in words, i.e. cvc
/ final consonant comparison made in words, i.e. cve

Figure 3.2

Placement of Consonant Sounds in
Relation to Vowel Sounds
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be as short as possible. While words of two phonemes common in the
spoken language would be best for this purpose, the choice of phonetic
juxtapositions would not be sufficient with two phonemes. That is, to
investigate the sound contrast /v/-1d/ preceding or following the high
front vowel /i/ only two test items, one for each sound contrast,
could be constructed "be-de" and "ep—ed". Therefore, it was decided
to use three-phoneme words of the consonant-vowel-consonant type. As
indicated in Figure 3.2, as many monosyllabic words as possible were
constructed using juxtapositions of /p, t, k/, /b, 4, g/ and /m, n,? /
in the environment of simple vowels. All constructed words were
checked for availability. Although meny of the monosyllabic words
were unfamiliar to the child, no word was included in the test which
did not exist in the English language, having words unfamiliar to the
child helped, to a certain extent, to eliminate the semantic factor of
the child's discriminating word-pair items by meaning rather than by

sound. The World Book Dictionary (1967) was used as the authority to

verify the existence of the monosyllabic word in the English language.

The Gage Dictiomary of Canadian English, the Beginning Dictionary was

used as the authority on pronunciation to determine whether or not
test items containing the monosyllabic word contrasts were actual min-
imal pairs.

As Fast and Cosens (1968) based their word-pair test on the
supposition that the iow correlations between auditory discrimination

and reading using the Wepman Auditory Discrimination Test might not

discriminate between subjects with good and poor auditory discrimina-

tion every fifth item from Form B of the Wepman Auditory Discrimination

Test to test this supposition was jncluded in the initial form of the
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S-N Auditory Discrimination Test. Besides including 8 word-pair items

from the Wepman Auditory Discrimination Test, the 15 items reported by

Oberg (1970) as being the most difficult word-pair items for primary

children to discriminate on the Fast-Cosens Auditory Discrimination

Test were also included in the initial test. The initial form of the

S-N Auditory Discrimination Test consisted of 425 minimal word-pair

items, 75 like word-pairs and 350 unlike word-pairs. As the test was
constructed to determine difficulty of stop and nasal sounds in speci-
fied environmments, every monosyllabic unlike word-pair constructed was
included in the initial form of the test. Therefore, as the test was
long, like word-pair items were limited in the original test particu-
larly to sound contrasts less common in the English language as in the
word-pair item "gean-gean" which contains a /g/ preceding the high

front vowel /i/. Table 3.2 shows the number and type of sound contrasts
included in the test. Like Figure 3.2 it may be observed from Table 3.2
that some stop and nasal sound contrasts in the English language are
more common than others. Table 3.2 shows the number and type of sound
contrasts included in the initial form of the auditory discrimination
test. For example, the indicates that there are eight minimal word-
pair items containing the initial voiceless bilabial stop /p/ preceding

a high front vowel.

Validity

The S-N Auditory Discrimination Test was constructed by the in-

vestigator because it was impossible to secure a standardized or non-
standardized auditory discrimination test for the purposes of this re-

search study. The validity of the test is dependent upon the definition
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for auditory discrimination. All minimal word-pair items, therefore,
required hearing fine differentiations of stop or nasal sounds. As
stop and nasal sounds are éonsidered to be middle frequency tones hav-
ing between 1400 and 3200 double vibrations per second, test items re-
quired hearing the differences between a pair of phonemes within the
same frequency level as well as within the environment of the same
vowel sound. In using these speech sounds, the test also included
varying degrees of discrimination from gross to fine. Choice of test
items was also based on research evidence of Miller and Nicely (1955),

Cosens (1968) and Oberg (1970).
III. THE PILOT STUDY

The initial form of the research instrument was administered
to 12 children from a private Kindergarten class in the city of
Edmonton. To avoid the practice and learning effect that might pos-
sibly occur during the administration of a long test, the test was
divided into nine subtests, eight subtests containing 50 items and one
test containing 25 items. As the nine subtests were administered indi-
vidually by the investigator to each child in rotating order, no 2
children were administered the test in the same sequence. Owing to
illness, 3 children in the pilot study were unable to complete the
test within the testing period. Therefore, the interpretation of
test results was based on total scores of only 9 children.

Results of this initial administration of the auditory sub-
tests enabled the investigator to make necessary refinements in the
administration and scoring procedures of the tests, to apply and to

examine the statistical analysis of the test, to determine by
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statistical analysis which items discriminated between subjects with
good auditory discrimination and those with poor auditory discrimina-
tion, and to refine and shorten the auditory discrimination test by
deleting word-pair items.

To obtain objective means for evaluating the auditory test,
results of the pilot study were subjected to a Test Item Analysis com-
puter program processed by the.Division of Educational Research Ser-
vices at the University of Alberta. Results of this program yielded a
difficulty index, a biserial correlation and a reliability index. The
difficulty index and the biserial correlation were used as criteria to
determine whether or not an item should remain in the revised test.

The difficulty index indicated the proportion of subjects who
made a correct response to a particular item. As the study was attempt-
ing to determine types of phcﬁemic contrasts children find difficult
to discriminate, no basal level was set to eliminate difficult items.
To eliminate easy test items as well as to shorten the test, an attempt
was made to remove all items with difficulty indexes of .88 or more.
From Table 3.3 it may be seen that 160 items fell outside this diffi-
culty range. The majority of items within the difficulty range .88 to
1.0 were like word-pair items and word-pair items containing phonemic
contrasts in initial position. Items which fell within the desired
difficulty index range .00 to .88 were screened according to their
biserial correlation. The biserial correlation, an index of item va-
lidity, gave the correlation of the test item with the total test.
Forty-four items with no correlations or minus biserial correlations
were eliminated from the final version of the test. As a result of

these two criteria, the level of difficulty and the biserial
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correlation, 204 word-pair items were to be omitted from the auditory
test. tHowever, some eliminated word-pair items were retained in the
revised test, as it was considered desirable to have each phonemic con-
trast represented. Twenty-nine minimal word-pair items retained in

the revised test were, therefore, relatively easy.

TABLE 3.3

DISTRIBUTION OF TEST ITEMS ACCORDING
TO DIFFICULTY INDEXES

Number of Difficulty Indexes From:
.00 <111 .222 .333 .444 .555 .666 .777 .888 .999
to to to to to to to to to to
-110 .221 .332 .443 .554 .665 .776 .887 .998 1.000

Initial

Form 3 2 7 15 27 46 69 96 104 56
Revised

Form 3 2 5 12 20 42 54 83 29 0

The revised form of the S-N Auditory Discrimination Test con—

sisted of 250 items, 61 like word-pairs and 189 unlike word-pairs.
Table 3.4 gives an analysis of sound contrasts contained in word-pair
items in the revised form of the test. While items in fhe initial teét
were arranged in random order, some items in the final test were re~
tained in the order designed randomly in the initial test. Items from
the last four tests were brought forward systematically to replace
eliminated word-pairs in the first test and subsequent tests. The
final test consisting of five subtests containing 50 word-pair items

is included with directions for administration in Appendix B. Word-

pair items arranged according to sound contrasts examined are also
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included in Appendix B. The original form of the test may be found in
Appendix A. Word-pair items deleted from the initial test are desig-

nated by asterisks.
SUMMARY

This chapter reviewed the theoretical background and construc-

tion of the S-N Auditory Discrimination Test. The results of the ini-
tial form of the SNADT administered during the Pilot Study were subjec-
ted to a Test Item Analysis computer program. Interpretation of the
item analysis yielded two criteria: a difficulty index and a biserial
correlation which were used to retain or eliminate test items for the
final form of the research instrument. The revised form of the SNADT
was used to appraise the auditory discrimination ability of the sub-

jects in the test sample.



CHAPTER 4
THE DESIGN OF THE RESEARCH

This chapter contains a description of the experimental design
of the study. A brief overview of the research design is followed by
a review of the testing instruments utilized in the study. An account
of the statistical treatment of the data precedes a description of the

characteristics of the sample in the study.
I. DESIGN OF THE STUDY

The present study was designed as a longitudinal study to in-
vestigate developmental aspects of auditory discrimination in relation
to achievement in beginning reading. To appraise specific segments of

auditory discrimination, the S-N Auditory Discrimination Test, the re-

search instrument, was conmstructed. The details of the test with re-
spect to construction of word-pair test items, initial findings and
revision were discussed in the preceding chapter. As research studies
indicate the impossibiiity of investigating auditory discrimination
ability of young children in isolation from the total process of audi-
tory perception, it was considered important to assess auditory acuity
and auditory memory span over the same period of time. All auditory
tests were administered individually to children in the study during
their final month in Kindergarten and their third month in Grade One.
During the children's sixth month in Grade One, reading achievement

- 96 -
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was assessed by means of a group silent reading test and individual
oral reading tests. Intelligence tests were administered to children
during their third month in Grade One. Table 4.1 summarizes tests ad-

ministered and time of administrationm.

TABLE 4.1

SUMMARY OF TESTS ADMINISTERED AND TIME OF ADMINISTRATION

Time of Administration

Test Administered K. Grade One Grade One
(third month) (sixth month)

Audiometric Test Maico F1 * *
S-N Auditory Discrimination Test * *
Auditory Memory Span for Letters * *
Auvditory Memory Span for Svllables * *
California Short-Form Test of *
Mental Maturity . *
Slosson Oral Reading Test *
Neale Analysis of Reading Ability *
Gates-MacGinitie Reading Test ' *

The following variables were also considered to be important
factors to investigate, as research studies have reported inconsistent
correiations between these variables and auditory discrimination:

(a) Sex

(b) Chronological age

(¢) Language environment in the home
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(d) Number of siblings in the family

(e) Position of child in the family.
II. INSTRUMENTAIION

The auditory tests and the standardized intelligence and read-
ing tests used in the study are described in the following section.
Reasons for the use of these tests are given and methods of administra-

tion and scoring are indicated.

Auditory Tests

Auditory acuity. As auditory acuity appears to be basic to

auditory perception of speech sounds and as scientific investigations
(Poling, 1968) have indicated that an individual audiometric test is
the most valid and reliable test of auditory acuity, individual audio-
metric tests were administered to determine the hearing efficiency of
the 100 subjects in the test sample and to investigate the degree of
relationship between auditory acuity and auditory discrimination in
relation to beginning'reading.

The Maico Fl, an instrument of high scientific accuracy, was
used by the investigator or a trained assistant to measure hearing
acuity. Acuity was tested at all frequencies ranging from 250 cycles
to 8000 cycles per second and for each ear, since it is known that
young subjects often show 1ioss a2t low or high frequencies and not at
other frequencies, or loss in one ear and not the other ear.

For the administration of this test, the child was seated with
his back to the egaminer and asked to indicate whether or not he could

hear the pure-tone sound by raising or lowering his hand. To insure
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that the child knew how to indicate his responses and was attending to
the right stimulus, practice was provided at various levels of inten-
sity. Actual recording on the audiogram was started beginning at the
1000 frequency level. Each frequency was tested by first increasing
the intensity until the subjects could hear the sounds and then de-
creasing the sound until the subject could no longer hear it again.
The audiogram of each child's performance on the test provided data
concerning hearing acuity for left and right ears.

Although Newby (1964) and Oberg (1970) found that it was nec-
essary to spend more than one session when attempting to achieve pure-
tone threshold measurements on young children, the present investiga-
tor did not have this difficulty. In a few instances, young subjects
were retested when the examiner had doubts concerning the validity of
the audiometric test results. That is, if the audiogram indicated a
serious decibel loss, the child was retested. The ease with which
children handled the earphones and responded to the acuity test was
perhaps due in part to the fact that the Kindergarten children were
administered auditory sweep tests by the school nurse prior to and dur-
ing the_present investigation. Furthermore, ir. one school 35 Kinder-
garten children involved in the present study had been tested using

the Zenith Za-4T Verbal Auditory Screening for Children. At that time

the investigator (Eagan, 1970) reported 15 of the children tested had
been referred for further testing by a2 more qualified person. As a
result of Eagan’s referrals, one child was found to be partially deaf
and the other children's problems were overcome by syringing the ears.
While previous to the present study some children's hearing problems

had been remedied, during the present investigation the previously
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mentioned child with the severe hearing problem was identified using a

pure~tone audiometer.
On the basis of the new Audiometric Standard Zero Reference as

indicated by the International Standard Organization (Broderick and

Kranz, 1965:570-571), subjects in previous studies who had losses of
25 decibels at two or more frequencies or 30 decibel loss at any single
frequency were eliminated from the study. While audiograms indicate
hearing level by decibel loss, in this study the investigator empha-
sized the importance of research studies which seem to indicate that
lowered acuity in the young child improves with age. Furthermore, it
is also possible that hearing loss may not have interfered with the
acquisition of language and that audiograms of young children become
more accurate as the child learns tol"attend" to the proper stimulus.
Based on the assumptions that lowereé acuity ma; improve with age as
hearing matures or may be compensated for as léarning occurs, all Kin-
dergarten subjects were retained in the present study and retested in

Grade One.

Auditory Discrimination

Auditory discrimination ability was appraised by means of the

research instrument, the S-N Auditory Discrimination Test. The con-

struction and revision of the SNADT were discussed in the preceding
chapter, Chapter 3.

S-N Auditory Discrimination Test. Prior to the testing period,

the SNADT was recorded in a sound proof room by a native Albertan man
from the audio-visual department at the University of Alberta as the

speaker. In making the recording, the speed was set at 7% i.p.s. A
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one second interval was left between words, and an interval of three
seconds was left between word-pairs to enable children to respond with-
in a sufficient time limit.

Auditory discrimination subtests were administered individually
by the investigator and trained assistants to subjects in the study
during their final month in Kindergarten and again six months later in
Grade One. In administering the tests a Sony tape-recorder —— TC 105
—— was used to provide consistency of presentation to all subjects.
Tone control was kept constant but volume was regulated according to
size and acoustics of the room in which the test was administered.

Administration of the SNADT was similar to that of the Wepman

Auditory Discrimination Test. Unlike the Wepman, the examinee was

seated facing the examiner. The examinee listened to the word-pair
items presented on the tape-recorder and responded verbally as to
whether the words were alike or different. A verbal response was
decided upon in an attempt to eliminate a factor of inattentiveness
which might occur in a passive response such as raising or lowering
the haﬁd. To ensure the child's understanding of the testing proce-
dure and to ascertain the child's knowledge of alike or different
sounds, the subjects were given some general practice before the play-
ing of the tape recording. Three practice word-pair items were pre-
sented to the child at the beginning of the tape recording to allow
the child to become accustomed to the volume and tone of the recoxding,
to facilitate administration of the test by having the child become
familiar with the time intervals between word—péir items and to make
certain the child understood what was required of him. All responses

which indicated the child's expression of alike or different were
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accepted. To eliminate the factor of practise or learning on results
of tests, the five subtests, containing 50 items each, were adminis-—
tered individually in random order. Generally, to avoid factors of
fatigue and inattentiveness, the child was not required to complete
two subtests in succession. A copy of the revised test with directioms

for administering and scoring may be found in Appendix B.

Auditory Memory Span

In an attempt to isolate the auditory discrimination variable
from other auditory variables, auditory memory span was tested. As
there were no adequately standardized auditory memory span tests for
word elements available, auditory memory span was measured by two non-—
standardized auditory memory épan tests:

(2) an auditory memory span test for letters

() an 2uditory memory span test for syllables
Both auditory memory span tests were administered individually to all
subjects during their last'month in Kindergarten and six months later
in Grade One.

Auditory Memory Span Test for Letters. The auditory memory

span test for letters was constructed by the investigator and validated

by comparing it with the digit-span test used in the Wechsler Intelli-

gence Scale for Children. The test was an adaptation of the digit-

span subtest of the Wechsler Intelligence Scale for Childrem. It was

based on stops and nasals and was divided into levels similar to the

digit-span test used in the Wechsler Intelligence Scale for Children.

The stop and nasal sounds were numbered accordingly, /p,t,k/;/b,d,8/;

m,n,g/ one to nine, and the corresponding number was replaced with the
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designated letter. For example, the digit span item 2-8-6 was substi-
tuted by the letter span jtem T-N-G. Two letters of the alphabet were
needed to represent the nasal /p/. Therefore, the letter "e'" was sub-
stituted because it was the first consonant representing a sound of
the alphabet not already used in the test. All letters presented were
administered by name. Hence, for each letter, there was a C-V type
sound (e.g. /ti/, /n2/, /51/). The sounds were said at one second in-
tervals and the child was required to repeat the sounds in seduence.
Two attempts were allowed at each level. If the first item in a series
was correctly repeated, the second item was not administered. The test

was discontinued when the subject failed two of the items in the same

series. As for the Wechsler Intelligence Scale for Children, two

scores were obtained, ome for letters forward, and one for letters

backward: The score was dependent upon the number of letters in the
series. The highest number of letters correctly produced on each se-
ries was added to give a total memory span for letters score. A COPY

of the Auditory Memory Span Test for Letters with directions for admin-—

istering and scoring may be found in Appendix C.

Auditory Memory Span Test for Syllables. To isolate further

auditory discrimination as a factor, a second test of auditory memory
span constructed by Poling (1968) , with minor revisions by the inves-—
tigator, was administered to the subjects in the test sample.

Poling (1968) in her Auditory Memory Span Test attempted to

involve sounds which were as dissimilar as possibie. The test was val-

jdated by comparing it with the Stanford-Bimet memory-for—digits sub-

test. Poling's test differed in two respects from the Stanford-Binet

digit subtest, in that the syllable was the basic element rather than

L
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were derived from the memory-for-digits subtests from the 1937 revi-

sion of the Stanford-Binet Tests of Intelligence. In scoring test

items Poling overlooked a failure to discriminate between the sound
represented and a sound within the same frequency level. That is, if
a child responded to the item "sut" as "sud", it was not recorded as
an error because /t/ and /d/ were considered as middle frequency
sounds. In the present study; an error was counted as such. Two
scores were obtained from this test. One score was based on the larg-
est number of elements for which one of three trial elements was re-
peated correctly, and the other score on the total number of nonsense
words repeated correctly by the subject. A copy of the test with
directions for administering and scoring may be found in Appendix C.
Results of both auditory memory span tests were recorded on
test forms designed for this purpose. Scores from both tests were
added for a total auditory memory span score. Data collected were
used to determine development of auditory memory span over a six month
period. Correlations were computed to examine the relationship between
auditory memory span and auditory discriminatiop as well as between

auditory-memory span and other variables in the study.

Reading Tests

To determine the relationship between auditory discrimination
ability of children entering Grade One and beginning reading achieve-
ment, it was necessary and important to administer appropriate reading
tests. Two commonly recognized aspects of reading were measured, oral
reading and silent reading. All reading tests were administered to

Grade One subjects during the month of March, 1971. Copies of all
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reading tests may be found in Appendix C.

Oral Reading

Slosson Oral Reading Test. Fundamental to the reading process

and basic to beginning reading particularly is the ability to associ-
ate sounds with symbols and the ability to recognize the word. Assess-
ment of ability to recognize words presented out of context was ob-

tained through the administration of the Slossonr Oral Reading Test.

While the test is mentioned in Buros (1965) there are no comments con-
cerning reliability and validity. A reliability coefficient of .99
(test-retest interval of one week) was reported by Slosson (1963),
thereby indicating that this test could be used at frequent intervals
to measure a child's progress in reading 'provided no specific coach-
ing with these particular words had been given."

The Slosson Oral Reading Test, which was administered individ-

ually to subjects, consists of word lists arranged in ten levels of
increasing difficulty. Each level represents a grade level from pri-
mary grade through grade eight and high school. Performance was eval-
uated in terms of a Grade Level. At the first two levels most of the
words were sight words to Grade One children. At the third level, it
became increasingly necessary to use some form of phonics or struc-
tural analysis. Because results of this test seemed dependent upon
sight vocabulary and because the words have been taken from standard-
ized school readers, data collected were used to investigate the rela-
tionship between word recognitior on this test and reading programs
used in the school. Correlations were also calculated to determine
relationships between word recognition and auditory discrimination in

this study.
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Neale Analysis of Reading AEility. The Neale Analysis of

Reading Abiiity was administered to provide an objective measure of

growth in oral reading at the first grade level. Test results pro-
vided part scores for word accuracy and comprehension aspects of oral
reading desirable for this investigation.

The Neale Analysis of Reading Ability is a test of individual

oral reading rate, accuracy and comprehension standardized for British
children. Buros (1965:844) quotes that the tests have been carefully
standardized and shown to have good reliability. Validity for the
test was high but no explanation is given as to why scores for rates,
accuracy and comprehension were separately validated.

As it is doubtful whethef measures of reading rate are of any
particular significance for children beginning to read, this individ-
ual oral reading test was especially useful for children in this study,
because it was possible to obtain an accuracy scoré and a comprehen-
sion score without penalizing subjects for rate of reading. -Besides,
it was also not only possible to equate a raw score of one point to a
reading age, but a score of even less than this could be extrapolated.

The test material consists of six passages of prose graded in
length and in difficulty of vocabulary and sentence structure. Each
passage is illustrated to provide motivation and interest before read-
ing. As this test was specifically administered for the purpose of
obtaining information regarding accuracy of word recognition when con-
text was involved and comprehension of material read orally, subjects
in this study were required to read each Passage aloud and were scored
for accuracy. While the subject was allowed and encouraged to attack

words, only a limited time was permitted before the examiner was
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required to supply the word and record a refusal. Paragraphs up to a
"ceiling" of 16 or more errorswere read orally by each subject. After
each passage the subject responded to comprehension questions which
were entirely recall. In some instances comprehension questions ap-
peared to be answered correctly because of the assistance the child
received with recognition of words when reading the paragraph orally.

Publishers' directions were followed in computing individual
word accuracy scores and comprehension scores for each reader level
and total scores were compared with test norms to determine individual
reading ages of the subjects for word aécuracy and comprehension.
Statistical procedures were used to examine the relationship between
oral reading performance and auditory discrimination and to determine
the relationship between oral reading and other variables in the

study.

Silent Reading

A

Gates-MacGinitie Reading Test Primary A Form I. A silent read-

ing test which would yield part scores representing at least word rec-
ognition and comprehension aspects was also needed to ascertain the
relationship that might exist between auditory discrimination and one

or both of these aspects of silent reading. The Gates—MacGinitie

Reading Test Primary A Form 1 was, therefore, administered to small
groups of Grade One subjects.

The Gates-MacGinitie Reading Test consists of a Vocabulary

Test which samples the child's ability to recognize or analyze iso-
lated words and a Comprehension Test which measures the child's abil-

ity to read and understand whole sentences and paragraphs.
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The Vocabulary Test consists of 48 exercises each of which con-
tains four printed words and a picture illustrating the meaning of one
of the words. In response to test items the.child was required to
circle the word that best corresponded to the picture. As the test
progressed the exercises gradually became less easy and less common,
and words presented in the exercises became more similar in details
and éeneral appearance.

_The Comprehension Test contains 34 passages of increasing
length and difficulty. Each passage is accompanied by a panel of four
pictures. The child responds to the question in the passage by mark-
ing the picture that best illustrates the meaning of the passage.
Criticism, which could be made of both subtests as well as of other
silent reading tests at the first grade level, is that it is rela-
tively easy to score at low-first grade level through guessing alone.

Directions in the Teacher's Manual were followed in admiAis—
tering the test. Although the test is mnot a speed test, nOImS for the
test applied only if time allowances for both subtests were followed
exactly.

The Vocabulary Test was given first, as suggested, followed by
a suitable rest period before beginning the Comprehension Test. Raw
scores were obtained and converted into grade scores for purposes of
statistical computations to be used in the interpretation and analysis

of data.

Intelligence

In reviewing related literature pertinent to this study, the

investigator stated that the factor of intelligence in relation to
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auditory discrimination and reading has usually been treated globally.
Therefore, it would be more productive to consider individual factors
thought to constitute "intelligence" and try to determine the extent to
which such factors influence auditory discrimination and beginning
reading achievement.

California Short-Form Test of Mental Maturity Level 1. On the

basis of the previous statement, the California Short—Form Test of Men-

tal Maturity was selected and administered to the subjects in the test
sample during the third month in Grade One. Level 1 of the test was
selected as it was recommended for testing mature first-grade pupils
who had ekperienced a Kindergarten program of a more formal nature.
Furthermore, the test itself was one of the few group tests of intelli-
gence which provided both a language and a non-language score at the
Grade One level. Besides, the availability of part scores which
measured mental development in terms of four statistically-derived
factors: 1logical reasoning, numerical reasoning, verbal concepts and
memory, was particularly advantageous to this study. By correlating
auditory discrimination ability to various aspects of intelligence
rather than to just a gross score, it would be possible to investigate
specific relationships of intelligence to auditory discrimination and
reading.

Instructions for the administration of the test as outlined in
the Examiner's Manual were followed. The test was administered by the
investigator to small groups of children in a single testing session.
The seven timed units of the test were presented in the same order as
they appeared in the test booklet. A short break, as recommended, was

given between the Non-Language and Language Sections of the test. One
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of the limitations of this test, particularly in reference to this
study, was the demands placed on the auditory ability of the child
with respect to the oral presentation of tests. Another limitation
as cited in Buros (1959) is the lack of concrete evidence as to the
meaning and practical usefulness of the "factors." However, there is
"suffiéient research available to warrant the use of separate language
and non-language scores from the test (Buros, 1959)."

One advantage of the test, then, was the obtaining of a sep-
arate mental age and intelligence quotient for the ianguage and Non-
Language Sections. In addition to this a total mental age and total
intelligence quotient were obtained. Results of the tests were ana-
lyzed and correlations between intelligence and auditory discrimination
were examined. In addition, the relationship between intelligenée and

reading achievement was investigated. A copy of the California Short-

Form Test of Mental Maturity may be found in Appendix C.

Data collected from the administration of auditory tests, in-
telligence tests and reading tests as well as pertinent data collected
from the cumulative record cards were recorded and analyzed by a vari-

ety of statistical techniques.

ITII. TREATMENT OF THE DATA

In order to examine the hypotheses set forth previously, the
following statistical procedures were undertaken. Computing programs
prepared by the Division of Educational Research Services at the Uni-~

versity of Alberta were used for all amalyses.
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ltem Analysis

Three item analyses were carried out in the study,.one for the
Pilot Study and two for the main investigation. The main objective of
the item analysis in the Pilot Study was to obtain difficulty indexes
and biseridl correlations of test items to refine the research instru-

ment, the S-N Auditory Discrimination Test.

In the main investigation two item analyses were carried out
after testing in Kindergarten and later in Grade One. In addition to
establishing the reliability and validity of the SNADT, the difficulty
indexes of both item analyses provided information to compare perfor-
mance and possible development of students in Kindergarten and Grade
One with respect to discrimination of sound contrasts contained in

test items.

Pearson Product-Moment Coefficient of Correlation

A variety of correlation coefficients were calculated to deter—
mine if a linear relationship existed between auditory discrimination
and related auditory variables of acuity and memory span. Correlatioﬁ
coefficients were also calculated between auditory discrimination and
reading achievement as well as between auditory discrimination and the
following variables: chronological age, sex, intelligence and lan-

guage environment.

Two-Way Analysis of Variance

A two-way analysis of variance was used to test whether there
was any significant interaction between oral and silent reading and
any significant main effect due to auditory discrimination on oral and

silent reading.
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t-tests for the Significance of Differences Between Means

To investigate the significance of differences between means
two types of t-test programs were used. The first involved a corre-
lated t-test for the significance of differences between the perfor-
mance of the total group on auditory acuity, discrimination and memory
span in Kindergarten as compared to the performance of the group in
Grade One. The second involved a t-test for the significance of dif-
ference between the mean scores of high and low discriminators. Welch

approximations were used as heterogeneous variances were observed.
IV. CHARACTERISTICS OF THE SAMPLE

Population and Sample

As the study was designed to investigate the auditory discrim-
ination abiiity of young children and to determine the effect auditory
discrimination ability might have on initial reading achievement, the
study required children wao would be entering Grade One without having
had formal instruction in reading. The Edmonton Separate School Board
was approached to aid in determining the Kindergarten children who
would be considered eligible for the test sample. Although there were
many private Kindergarten classes in Edmonton, they were not affili-
ated in any way with the Edmonton Separate School Board. This sampling
of the total population of Kindergartem children was, therefore, elim—
inated from the study. At the time of this study, there were only six
Kindergarten classes in Edmonton under the jurisdiction of the Edmonton
Separate School Board. These six classes were in three schools situ-

ated in different areas of Jasper Place. Children were admitted to

any of these classes upon the request of parents who paid a nominal fee.
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Previous to 1964, Jasper Place was an organized town in an
urban area on the outskirts of Edmonton. At the time of amalgamation
with the city of Edmonton, Kindergarten classes which were being con-
ducted in the Jasper Place schools under the auspices of the chil-
dren's parents were permitted to continue within the schools. It may
be concluded, then, that the sample for this study included all Kinder-
garten children in classes partially subsidized by the Edmonton
Separate School Board.

The initial investigation beginning at the end of May, 1970
included 114 children, 58 boys and 56 girls enrolled in six Kindergar-
ten classes. During the intervening six months from the end of Kin-
dergarten to the middle of Grade One, the sample of the study decreased
from 114 children to 100 children, a decrease of 14 subjects. These
14 children, having moved oustide the city limits to other towns, prov-
inces or countries, were dropped from the study.

From Table 4.2 it may be noted that two Kindergarten classes
were bilingual French classes. Instruction in both of these classes
was, for the most pért, in French. Although 31 children, approximately
27 per cent of the initial test sample, were enrolled in bilingual
classes in Kindergarten only 15 children remained in bilingual classes
in Grade One.

Subjects attending Kindergarten classes did not necessarily
live in the neighborhood in which the three schools were located.

Upon entrance to Grade One, subjects in the study were required to
register in specified school systems within the neighborhood or school
districts in which they were living. As a resuit, 85 of the total sam-

ple of 100 children registered for Grade One in 10 elementary schools
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in the Edmonton Separate School System and were placed within 17 dif-
ferent classrooms. The remaining 15 children registered for Grade One
in 6 elementary schools in the Edmonton Public School System and were
placed within 8 different classrooms. It may be seen from Table 4;3
that the population of the study was spread over 25 classrooms in 16

different schools.

TABLE 4.2

' SUMMARY OF SCHOOL SAMPLE

Kindergarten Gradé One

Total number of students ‘ 114 ' 100
Total number of boys 58 . 52
Total number of girls 56 48
Number of pupils in bilingual

classes 31 15
Number of bilingual classes 2 2
Total number of classes ‘ 6 25
Total number of schools 3 16

Cultural Environment

As the Jasper Place area of the city of Edmonton was at one
time separate from the city of Edmonton with its own school system,
the population of this study could be considered as the total popula-
tion of a small urban town. Since the annexation of the town to

Edmonton,nwny'professional people have moved to the outlying areas of
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the city in which several of these schools were located. The other
schools in the study were located throughout the Jasper Place area.
It may be said, then, with respect to the socio-economic status of
the sample, that there was a spread along a continuum from upper-mid-

dle class to lower socio-economic status.

TABLE 4.3

SUMMARY OF NUMBER OF CHILDREN IN GRADE ONE CLASSROOMS
AND READING PROGRAMS TAUGHT IN CLASSROOMS

N=100
Number of Number of Number of Children in Class and
Schools Classrooms Reading Program Taught
A 3 a. 13-Y** b. 11-Y c. 7-¥Y
B 3 a. 1l4-Y b. 6-0 c. 3-0
C 2 a. 7-L b. 6-L
D 2 a. 5-Y b. 3-Y
E 2 a. 2-L b. 2-L
F 1 a. 4=y
G* 12 17 (3-L, 6-Y, 8-0)

% 10 schools with 1 or 2 children
%% Reading Program Y - Young Canada Reader
L - Language Experience Approach

0 - Other Conventional Reading Program

Socio-economic status per se was not investigated in this
study. One of the reasons for this decision being made by the inves-

tigator was the questionable validity of socio-economic scales
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particularly in the Province of Alberta at the present time (Robertson,
1966:133). Another reason for not investigating socio—economic status
was the extreme sensitivity omn the part of some parents about provid—
ing information. Oberg (1970:47) in 2 study conducted in Edmonton

used a revision of the Gough Home Index Scale. Because of the ex-

tremely private nature of many of the questions on the Gough Scale,
Oberg reported she would have strong reservations about using this
type of instrument in a future study. In relation to the present
study, it was felt that if a difference in language ability existed
among those of varying socio—economic status it would be evenly dis-—
tributed throughout the test sample because of the seemingly wide-
spread range in socio—-economic status among the test sample. Further-
more, research studies (Winitz, 1969:147) have inferred that lack of
a stimulating environment for any child regardless of socio-economic
status affects the language development of the child. Therefore, the
environment of language factors within the home, which might affect
the auditory discrimination ability of a child, were considered to be
of importance. Information was sought concerning the following:

(a) language spoken in the home,

(b) the first language of the parents,

(c) the number of siblings in the family,

(d) the position of the Grade One child in the family.
Data concerning these variables were obtained from the cumulative
record cards and verified as far as poésible through interviews with
the principals, the teachers and the children in the test sample.

Language spoken in home. From the data collected it was ob—

served that 68 subjects in the test sample were from homes in which
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English was the predominant language. Of the remaining 32 subjects,
19 were from homes in which French was spéken, 4 from homes in which
German was spoken and 2 from homes in which Dutch was spoken. While
2 subjects were from homes in which Ukrainian was the first language
of the parents, English was the language spoken in the home. Of the
remaining subjects included in the test sample, 2 were from homes in
which the first language of the parents was Italiam, Polish or Greek
and 2 from homes in which the first language of ome parent was Slavic
or Norwegian. Table 4.4 reports the language environment in the homes

of the subjects in the test sample.

TABLE 4.4

LANGUAGE ENVIRONMENT IN THE HOME

Language Environment Number of
in the Home Subjects
English 68
French 19
German 4
Dutch 2
Ukrainian 2
Italian 1
Polish 1
Greek 1
Slavic (Jugoslav) 1

Norwegian 1
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As it was possible that the 68 subjects in the English 1an;
guage environmental group and the 32 subjects in the Non-English group
differed significantly on factors pertinent to the question of audi-
tory discrimination ability in English and its relatiomship to begin-
ning reading achievement in English exploredvin this study, a t-test,
using Welch approximations, was undertaken to investigate differences
between mean performance scores of the English and Non-English groups.

From Table 4.5 it may be seen that there is a significant dif-
ference p < .01 between #uditory discrimination means of the English
and Non—English'groups for English. While the total auditory discrim-
ination test score mean of 207.69 for the English groups is above tﬁe
Grade One mean 198.38, the mean 179.56 for the Non-English group is
below the Grade One mean. However, the standard deviations of 32.43
and 44,83 indicate a yide spread of scores for both the English and
Non-English groups in performance on the SNADT. |

Significant differences also exist between total mean scores
of the English and Non-English groups on auditory memory span
(p < .01), intelligence (p < .01), silent reading (p < .0l1) oral read-
ing accuracy (p < .01) and oral comprehension (p < .05). Differences
indicated between the English and Non-Engiish groups in performance of
auditory tasks in relation to reading achievement are considered in

discussing the findings of the study.

Siblings in the Family

The number of siblings in the families of the subjects in the

test sample is indicated in Table 4.6. For comparative purposes the
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TABLE 4.5

MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY, AUDITORY
DISCRIMINATION, AUDITORY MEMORY SPAN, INTELLIGENCE AND
READING ACHIEVEMENT SCORES OF THE ENGLISH AND
NON-ENGLISH GROUPS IN GRADE ONE

N=100
Mean
Mean S.Dev. Adj.DF t? P Sign.
Variable Eng. Non- Eng. Non-
Eng. Eng.
=68 N=32
Chronological 76.81 '76.50 3.56  3.41 63.27 417 .578 NS

Age

Auditory Dis-
crimination 207.69 179.56 32.43 44.83 46.84 3.179 .002 %%

Auditory
Acuity 89.91 73.91 105.39 65.15 90.71 .901 .369 N8

Auditory
Memory Span 9.10 8.12 1.75 1.93 55.65 2.435 .012 *=*

Intelligence
Quotient 112.22 100.00 12.33 8.56 84.06 5.745 .001 **

Mental Age 85.43 76.69 9.01 7.62 70.98 5.037 .001 =*=*

Silent Reading
(Gates)

Vocabulary 21.47 15.53 6.91 5.62 73.57 4.573 .001 *%
Comprehension 20.03  15.50 6.95 4.86 83.61 3.763 .001 *%*

Oral Reading
(Neale)

Word Accuracy 86.54  78.22 7.63 16.00 37.80 2.798 .008 **
Comprehension 82.81 76.81 7.17 14.76 38.05 2,181 .035 *

Word Recognition
(Slosson) 15.26 10.56 8.02 6.73 71.48 3.061 .003 =**

"t'" is a Welch approximation
*%

p< .01
*

p<& .05
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subjects, depending upon the number of siblings in the family, were
divided into three groups:

(a) Group One - 27 subjects with 1 or 2 children in family
(b) Group Two - 44 subjects with 3 or 4 children in family
(¢) Group Three - 29 subjects with 5 or more children in

family,

TABLE 4.6

NUMBER OF SIBLINGS IN FAMILY

Number of Siblings Number of
in Family Subjects
One 2
Two . 25
Three 28
Four 16
Five 15
Six 9
Seven 2
Eight 1
Nine 2

Position in Family

With respect to position im the family, the test sample was
also divided into three groups of youngest, middle of the family or
oldest. The following groups were established:

(a) 45 subjects were the youngest in the family

(b) 33 subjects were in the middle position in the family
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(c) 22 subjects were the oldest éiblings.

From data collected concerning language in the home, the num-
ber of siblings in the family and the position of the child in the
family information was sought to determine the relationship between
these three factors and auditory discrimination, intelligence and

reading.

Chronological Age

The chronological ages of the subjects in the test sample were
taken from the cumulative record cards in the school files. In the
third month of Grade One the chronological ages ranged from 70 months
or 5 years 10 months to 84 months or 7 years. Although there is a
range in difference of 14 months or 1 year 2 months, the extremes in
this range as described in Table 4.7 were limited to ome subject being

7 years of age while six subjects were not yet six years cld.

TABLE 4.7

MEAN CHRONOLOGICAL AGE OF THE GRADE ONE TEST SAMPLE BY SEX

Number of Mean C.A. Standard Range in

Subjects in months Deviation Ages
Boys 52 76.24 3.45 70 - 83
Girls 48 77.26 3.51 70 - 84
Total Sample 100 76.70 3.49 70 -~ 84

Sex
The number of boys and girls in the total test sample is re-

ported in Table 4.2. Complete data were collected for the 52 boys



123
and 48 girls who composed the final test sample. As differences be-
tween means of boys and girls may exist on variables included in this
research project, t-test results examined are reported in Table 4.8

It may be seen from iTable 4.8 that the slight difference of
.06 between the auditory discrimination score of 199.13 for boys and
198.17 for girls is not significant. Although there is little differ-
ence between the mean scores of boys and girls on related auditory
abilities of acuity and memory span, means for girls are slightly
higher. While differences between auditory acuity means of 92.04 for
boys and 75.54 for girls are not significant, the difference between
total auditory memory span of 8.48 for boys and 9.15 for girls with a
probability of .07 approaches significance. As reported in Table 4.8,
there are no significant differences between mean scores of boys and
girls in relation to the intelligence variable in the study. However,
the mean M.A. of 83.46 for girls is slightly higher than that of 81.93
for boys. It may also be seen that the C.A. mean of 77.46 for girls
is also higher than the mean of 76.24 for boys. While mean scores on
reading tasks indicate that means of girls are greater than those of
boys, only differences between means of boys and girls om oral word
accuracy and oral comprehension scores are significant (p < .05).

While it is plausible that as children progress in school,
common language experiences between sexes lessen, it may be seen from
Table 4.8 that, with the exception of auditory discrimination, girls
mean scores tend to be siightly higher than boys. If auditory percep-
tion, as Wepman (1961) contends, is developmental and develops sequen-
tially on three levels and within levels, it is possible that boys in

this study had not developed auditory memory span to the same degree
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TABLE 4.8

MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY,
AUDITORY DISCRIMINATION, AUDITORY MEMORY SPAN,
INTELLIGENCE AND READING ACHIEVEMENT SCORES
OF BOYS AND GIRLS IN GRADE ONE

N=100
aiean
Mean S.Dev. Adj.DF t' P Sign.
Variable Boys Girls Boys Girls
N=52 N=48
Chronological
Age 76.24  77.26 5.45 5.51 94.91 -1.460 .147 NS
Auditory
Discri-
mination 199.13 198.17 35.52 42.97 87.47 .120 .904 Ns
Auditory - .
Acuity 92.04 75.54 116.94 57.65 79.90 .914 .353 NS
Aunditory
Memory Span  8.48 9.15 1.88 1.78 96.94 -1.832 .070 NS
Intelligence
Quotient 108.06 108.61 13.82 11.13 97.71 -.222 .852 NS
Mental Age 81.93 83.46 10.19 8.62 98.00 .506 .614 NS
Silent Reading
(Gates)
Vocabulary 18.80 20.48 6.89 7.23 93.86 -1.185 .239 NS
Compre~
hension 17.46 19.89 5.67 7.56 82.37 -1.792 .076 NS
Oral Reading
(Neale)
Word
Accuracy 81.80 86.33 13.59 8.22 88.95 -2.048 .045 *
Compre-
hension 79.04  83.07 i2.14 7.48 91.69 1.998 .048 =*
Word Recog-
nition
(Slosson) 12.69 15.02 7.39 8.38 90.60 -1.467 .145 NS

"t'" is a Welch approximation
* p« .05
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as girls. Thus, it may be that girls, not differing significantly
from boys in auditory acuity and auditory discrimination ability but
having slightly greater auditory memory spans than boys, performed

better than boys on oral reading (p < .05) and silent reading tasks.

Mental Maturity

Mean scores and standard deviations for the total Grade One

sample on the California Short~Form Test of Mental Maturity, Level I

are reported in Table 4.9. The results are reported for the Language

and Non-Language sections of the test.

" TABLE 4.9

MEANS, STANDARD DEVIATIONS AND PERCENTILES ON LANGUAGE
AND NON-LANGUAGE SCORES FOR TEST ON MENTAL
MATURITY IN GRADE ONE

N=100
Subtest Mean ‘Standard Percentile
' Deviation
Language 30.25 6.99 © 62
Non-Language 32.18 6.35 69

To obtain some indication of the performance of the sample on
the Language and Non-Language sections of the tests as well as some
indication of the performance of the sample in relation to logical
reasoning, numerical reasoning, verbal concepts and delayed memory,
the mean scores for the total sample were converted to percentiles.
The mean percentile on the Language Section was 62. The mean percen-
tile corresponding to the mean score for the total sample on the Non-

Language section was the 69th percentile. The difference of two

L.
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between the standard scores for the Language and Non-Language Sections
has no statistical significance, indicating similar ability in the two
areas of the test for this total sample in Grade One. It would appear
then that the performance of the sample on the Non-Language and Lan-

guage sections of the California Short-Form Test of Mental Maturity,

as indicated by the pércentiie ranks corresponding to the mean scores
for the total sample, would fall into the second quartile of the popu-
lation upon which the test was standardized.

The percentiles corresponding to the mean score for the total
sample on the four factors of mental development as measured in this
test are reported in Table 4.10. The performance of the total sample
on the four factors of Logical Reasoning, Numerical Reasoning, Verbal
Concepts, and Delayed Membry ranged from the 50th percentile to the

69th percentile. Like the Non-Language and Language sections of the

TABLE 4.10

MEANS, STANDARD DEVIATIONS AND PERCENTILES ON LOGICAL REASONING,
NUMERICAL REASONING, VERBAL CONCEPTS AND DELAYED
MEMORY SCORES FOR TEST OF MENTAL
MATURITY IN GRADE ONE

N=100
Factor Mean Standard Percentile
Deviation
Logical Reasoning 24.76 5.37 69
Numerical Reasoning 13.29 3.30 54
Verbal Concepts 16.78 3.71 69

Delayed Memory 7.57 3.04 50
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California Short-Form Test of Mental Maturity, the performance of the

sample on the four factors of mental development measured in this test
would fall into the second quartile of the population upon which the
test was standardized. The largest discrepancy of five between any
two standard scores for the mental factors has ‘no statistical signif-
icance, indicating similar ability in all subtests for the total Grade
One sample.

In order to obtain some indication of the performance of the
sample, relative to the population upon which the fest of mental matur-
ity was standardized, intelligence quotients were derived from the
mean total scores. It may be seen from Table 4.11 that the intelli-
gence quotient corresponding to the mean total score was 108. The
I.Q. corresponding to the Non-Language scores was 109 and to the Lan-
guage scores 106. Thus the mean scores for the total group would ap-
pear to fall close to the mean for the population upon which the test
of mental maturity was standardized. In addition, the mean mental

ages 81.17, 83.45 and 82.62 corresponding to Language, Non-Language

TABLE 4.11

MEANS, STANDARD DEVIATIONS, RANGE OF MENTAL AGES AND
INTELLIGENT QUOTIENTS ON TEST OF MENTAL MATURITY

N=100
Language Non-Language Total Range of Total
Mean S.Dev. Mean S.Dev. Mean S.Dev.
M.A. 81.17 10.01 83.45 9.41 82.62 9.48 51.0 - 104.0

I.Q. 106.41 13.31 109.36 12.12 108.30 12.59 68.0 - 135.0
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and total I.Q.'s respectively, also indicate that the performance of
the total test sample of this study on the intelligence scale was
above the typical given chronological age group six years four months
(76.70). At the same time the wiie range of four years four months

to eight vears eight months in mental age (51.0 - 104.0) and of 68.0 -
135.0 in I.Q. reveals there was a wide spread ia individual performance

scores on the test of mental maturity.

Reading Achievement

To investigate the relationship of auditory discrimiration to
beginning reading three reading tests were administered and assessed,
a silent reading test indicating performance of the test sample on
vocabulary and comprehension, an oral reading test indicating perform—
ance of the test sample on recogﬁition of words in context and compre-
hension, and an oral reading test indicating performance of recogni-
tion of words in isolation. The mean grade scores, standard devia-
tions, and ranges of scores are reported in Table 4.12. From Table
4.12 it may be seen that oral and silent reading scores ranged from
0 - 4.1, indicating that there are non-readers and very good readers

among the test sample.

Silent Reading

The mean grade scores, standard deviations and ranges of
scores for the total sample on the silent reading test, the Gates-

MacGinitie Reading Test Primary A Form 1, are presented in Table 4.12,

Results are given for vocabulary and comprehension subtest scores.
As indicated, the mean grade score for the total sample on the vocab-

ulary section was 1.9 and the mean grade score in comprehension was
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1.8. Since the subjects were approaching the end of their seventh
month in Grade One at the time of the administration of the test, it

may be considered that their performance on the Gates-MacGinitie Read-

ing Test was slightly above the mean grade equivalent for the popula-

tion upon which the test was standardized.

TABLE 4.12

MEANS, STANDARD DEVIATIONS AND RANGE OF SCORES
ON READING ACHIEVEMENT TESTS

N=100
; Grade Standard Range of
Test Mean Score* Deviation Scores

Gates-MacGinitie Reading Test

(Primary A Form 1)

Vocabulary 19.56 1.9 .706 0 ~ 3.5

Comprehension 18.57 1.8 .668 0 - 3.7
Neale Analysis of Oral Reading

(Form A)

Word Accuracy 83.87 1.9 11.61 0 - 3.8

Comprehension 80.88 1.7 10.52 0 - 4.1
Slosson Oral Reading Test

Word Recognition 13.75 1.3 .790 .2 = 3.7

* Converted Grade Score

Oral Reading

As mean scores for silent reading were grade level scores, the
equivalents corresponding to the mean scores for the total sample in
the word accuracy section, 83.87 or 6 years 11 months, and in the com—

prehension section, 80.88 or 6 years 8 months, of the Neale Analysis

of Oral Reading Test were converted into grade level scores using the

Schonell formula (Schonell, 1963:41). The converted grade scores,
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1.9 for word accuracy and 1.7 for comprehension, are used in discus-
sion. (See Table 4.12.) Like the mean vocabulary score in silent
reading the oral word accuracy score is slightly higher than the com-
prehension score. As each child on the oral reading test was permit-
ted to perform until “ceiling" level for both word accuracy and compre-
hension was reached, higher scores attained by better readers may
account for the wider range in oral reading scores.

Subjects also read words in isolation on the Slosson Oral Read-

Test until a "ceiling" level was reached. Although there is only a
slight difference in the range of scores on silent and oral reading
subtests, Table 4.12 shows that the mean grade score of 1.3 on the

Slosson Oral Reading Test is six months lower than mean grade scores

of 1.9 for other word recognition subtests.

Correlations between Reading Tests

Pearson product-moment correlations were used to determine the
relationship between each of the reading tests administered to the
test sample. It may be seen from Table 4.13 that positive correlations
exist between subtests of the same reading test (p < .01) and between
all oral and silent reading subtests (p < .01). High correlations of
.886 (p < .01) and .872 (p < .01l) are between subtests of the Neale

Analysis of Oral Reading Test and the Gates-MacGinitie Reading Test,

respectively. Correlations of .865 (p < .01) between the vocabulary

section of the Gates-MacGinitie Reading Test and the Siosson Oral Read-

ing Test and of .758 (p < .0l) between the Gates MacGinitie Reading

Test and the word accuracy subtest of the Neale Analysis of Oral Read-

ing Test show that subjects with high ability in decoding words with
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the aid of picture clues are also high in recognizing words in isola-

tion as in the Slosson Oral Reading Test and in decoding wotds orally

in context as in the Neale Analysis of Oral Reading. The low correla-

tion of .678 (p < .01) between the comprehemsion of silent and oral
reading tests may reflect difference in performance on the word

accuracy section of the Neale Analysis of Oral Reading Test which re-

quired the examiner to supply unknown words after a pause of approxi-
mately four seconds. Therefore, a child unable to decode words was
able to respond correctly to some comprehension questions when given

the unknown words.

TABLE 4.13

CORRELATIONS BETWEEN ORAL AND SILENT READING
ACHIEVEMENT TESTS IN GRADE ONE

Silent Reading Orzl Reading
Reading Test Gates MacGinitie Neale Analysis
Voc. Comp .. W.A. Comp.
Silent Reading
Gates MacGinitie
Vocabulary - -
Comprehension .872%% -
Oral Reading
Neale Analysis
Word Accuracy .758%% .736%% -
Comprehension .639%% .678%% .886%%* -
Slosson
Word Recognition .865%* .851%* L720%%  568%%

*% p < .01

L.
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Relationship between Reading Achievement
and Reading Programs

While research studies have indicated the importance of the
teacher variable in beginning reading, it was impossible to control
for this variable in the study. It was felt that the distrib;tion of
100 pupils in 25 classrooms would help to minimize the teacher vari-
able factor and the auditory discrimination training factor which
exist in first grade classrooms. The question was raised, however,
as to the effect the beginning readiné programs might have on auditory
discrimination, word recognition and comprehension. Data were collect—
ed, therefore, from the teachers concerning the reading programs be-
ing used in each classroom. (See Table 4.3.)

From information obtained from the teachers, it was observed
that the total sample could be divided into three program groups:

(2) 20 children using the Language Experience Reading Program

(b) 63 children using the Young Canada Reading Series

(¢) 17 children using other conventional basal reading pro-

grams.
From these data, comparisons were made to determine the relationships
that might exist between auditory discrimination and the reading pro-
grams in use in the schools (Table 4.14).

Correlations between children's performance on reading tests
administered in this study and reading programs being used in the

classroom show that the Slosson Oral Reading Test with a low positive

correlation of .31 (p < .01) is the only reading test with a signifi-
cant relationship with the reading program. This finding may account

for the low mean score of 1.3 on the oral reading test and may indicate
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that performance on the Slosson Oral Reading Test is to some extent

dependent upon sight vocabulary taught in the Grade One Reading Pro-

gram.

TABLE 4.14

CORRELATIONS BETWEEN SILENT AND ORAL READING ACHIEVEMENT
SUBTESTS AND READING PROGRAMS IN THE SCHOOL

Reading Subtest Correlation with
Reading Programs

Silent Reading

Gates—MacGinitie

Vocabulary .161
Comprehension 171
Oral Reading

Neale Analysis

Word Accuracy .126
Comprehension .010
Slosson
Word Recognition .315%%
**p < .01

Auditory Acuity

As ability to hear pure-tone sound at an intensity of minus 20
decibels in a quiet but not sound proofed room is an accepted standard
of satisfactory acuity, it may be seen from Table 4,15 that 26 sub-—
jects in Kindergarten fall below the accepted standard of satisfactory

acuity compared to only 7 subjects in Grade One. Results of
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audiome.ric testing showing fewer Grade One subjects in decibel ranges
below 0 - 2/15 decibels, and an increase in number of subjects from
the decibel range 1/35 - 1/70 db. to the decibel range 3/15 - 1/20 db.
indicate either development of auditory acuity over a six month period
of time or the effects of learming in the auditory acuity testing sif—
uation. Statistical analyses of Kindergarten and Grade One subjects'

. performance on auditory acuity tests in relation to development of aud-
itory acuity and to variables investigated in this study are reported

and discussed later in the findings of the study.

TABLE 4.15

AUDITORY ACUITY OF TEST SAMPLE IN
KINDERGARTEN AND GRADE ONE

N=100
Kindergarten Grade One Total Number
Decibel Range Boys Girls Boys Girls of Subjects
N=52 =48 N=52 N=48 K. Gr.l
0 - 2/15 db. 34 28 37 39 62 76
3/15 - 1/20 db. 5 7 12 5 12 17
2/20 - 1/30 db. 8 9 2 3 17 5
1/35 - 1/70 db. 5 4 1 1 9 2

Auditory Discriminaticn Ability

To investigate differences between auditory discrimination
ability of Kindergarten and Grade One subjects in relation to begin-
ning reading the test sample was divided into four groups. Auditory
discriminator groups reported in Table 4.16 were formed on the basis

of auditory discrimination scores attained in Kindergarten and Grade
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One. The Kindergarten group was formed on the basis of the Kindergar-
ten auditory discrimination mean of 165.23. The three Grade One groups

were formed on the basis of the Grade One mean 198.69.

TABLE 4.16

DISTRIBUTION OF HIGH AND LOW AUDITORY DISCRIMINATOR
GROUPS IN KINDERGARTEN AND GRADE ONE

N=100
High Low
Group Discriminators No. Discriminators No.
Kindergarten 60 40
Constant Remained High Remained Low
Discriminators 45 Discriminators 23
Inconstant Attained High Failed to retain
Discrimination 17 High Discrimin-
ation (i.e. be-
came low discrim-
inators) 15
Total Grade High Low
One Discriminators 62 Discriminators 38

As reported in Table 4.16, the 60 subjects in Kindergarten who
attained scores above the test mean 165.23 were designated as high dis-
criminators and the 40 subjects scoring below the mean were considered
as low discriminators. In Grade Onme the Comstant group was composed
of 45 subjects who remained high discriminators, as they attained aud-
itory discrimination scores above the designated means both in Kinder-
garten and in Grade One; and 23 subjects who remained low discrimina-
tors as they failed to attain auditory discrimination scores above the
mean in Kindergarten and Grade One. The Inconstant group consisted of

the remaining 32 subjects, 17 subjects who became high discriminators
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in Grade One and 15 who failed to retain high discrimination and were
designated low discriminators. The total Grade One test sample con-
tained 62 high discriminators, 45 who retained high discrimination and
17 who attained high discrimination ability; and 38 low discriminators,
23 who remained poor discriminators and 15 subjects who failed to
reach the Grade One auditory diserimination mean of 198.69. Table
4,17 reports significant differences between auditory discrimination
means of high and low discriminators in Kindergarten and Grade One

groups (p < .01).

TABLE 4.17

MEANS AND STANDARD DEVIATIONS ON AUDITORY DISCRIMINATION
SCORES OF HIGH AND LOW AUDITORY DISCRIMINATORS
IN KINDERGARTEN AND GRADE ONE

Mean
Group Mean S.Dev. Adi.DF.- t' P Sign
H.D. 1.D. H.D. L.D.

Kindergarten 194.54 116.46 15.55 39.81 45.50 11.692 .001 &%
Constant 218.31 155.74 35.35 35.16 44.64 6.930 .001 =**
Inconstant 221.12 164.67 11.91 35.95 16.71 5.806 .001 **

Grade One 219.08 159.26 30.66 35.27 70.09 8.643 .001 *%*

Mt 35 a Welch approximation

*% p < .01

It may be seen from Table 4.17 that means of 155.75, 164.67
and 159.26 of low discriminators in the Constant, Inconstant and Grade
One groups respectively are not only below the Grade One mean of 198.89

but also below the designated Kindergarten mean of 165.23. Means of
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high discriminator groups are all above the designated Kindergarten
and CGrade One mean. Results of t-tests determining the differences
between means of high and low auditory discriminators in terms of var-
iables examined in the study may be found in Appendix D. Differences
indicated are reported and considered in discussing the findings of

the study.

Summary

The general description of the sample appeared to indicate the
following findings. Complete data were collected for 52 boys and 48
girls. The subjects appeared to be within the normal age range expect-
ed of children in the third month of Grade Oﬁe with a mean of six
years four months for the total sample. In terms of the variables of
mental maturity and reading achievement, as they were measured in this
study, the sample scored slightly above the mean for the population
upon which the norms for these tests were based. Range of score in
mental maturity and reading échievement reveal a wide spread in indi-
vidual performance at the Grade One level. With the exception of aud-
itory discrimination scores, mean scores of girls on variables in the
study tended to be slightly higher than boys. Differences between
means of boys and girls on oral word accuracy and oral comprehension
reading scores were significant (p < .05) favoring girls. An examina-~
tion of performance scores of the 68 subjects in an English language
envircnment and the 32 subjects in a non-English enviromment indicated
significant differences between these two groups on factors of audi-
tory discrimination and reading achievement which may be pertinent to

the results of this study. This finding is considered when the analysis
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of the relationship between performance on the SNADT and language en-
vironment is reported in a later section. Differences in performance
of high and low auditory discriminators om reading achievement tasks
and related variables in this study are also discussed in the analysis

of findings in the study.



CHAPTER 5

ANALYSIS OF FINDINGS: AUDITORY DISCRIMINATION

Findings of this study are divided into two parts: those
which are concerned with the measurement of auditory discrimination
and those which are concerned with the relationship of auditory dis-
crimipation to beginning reading achievement and other factors. This,
chapter reports findings of the study relative to the measurement of
auditory discrimination. The chapter presents, first, Kindergarten
and Grade One findings which pertain to results of the Item Analysis

computer program on the S-N Auditory Discrimination Test; second,

those which pertain to the level of performance of the total test pop-
ulation and to differences between means of Kindergarten and Grade One
performance; and third, those which pertain to the phonological find-

ings of the study.
I. GENERAL FINDINGS

This first section discusses general findings of the study

relative to the research instrument, the S-N Auditory Discrimination

Test.

Item Analysis

Results of Kindergarten and Grade One findings on the SNADT,
1ike the Pilot Study, were subjected to a Test Item Analysis computer
program processed by the Division of Educational Research Services,

139 -
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at The University of Alberta. The main objective of the item analy-
sis in the Pilot Study was to determine difficulty indexes and biser-
ial correlations to have objective criteria for eliminating test
items for the initial test, which was too long and time consumihg.

In the main investigation the item analysis served to establish the
reliability and validity.of the SNADT. In addition to establishing
the reliability and validity of the SNADT, the two item analyses of
the main study provided data to &etermine the type of sounds and the
environment of sounds which subjects in the study found difficult to
discriminate, to examine growth and development of auditory discrim-
ination ability by comparing and averaging difficulty indexes and to
determine relationships between auditory discrimination and reading
and other variables in the study. The difficulty index of each min-
imal word-pair item, reported according to sound contrast measured,

may be found in Appendix B.

Test Reliability

The Kuder-Riéhardson formula 20 was used to determine the re-
1iability of the SNADT. A KR-20 reliability score of .98 for both
Kindergarten and Grade One, indicating that test items on the SNADT
do have high intercorrelations with each other, is reported in Table
5.1.

Difficulty Indexes of Word-
Pair Items

Comparisons of Kindergarten and Grade One difficulty indexes
of word-pair items on the SNADT are shown in Figure 5.1. TFigure 5.1

indicates that some word-pair items were definitely more difficult
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than others for Kindergarten and Grade One subjects to discriminate.
It may also be seen that as Kindergarten children progressed through
Grade One the level of difficulty of word-pair items decreased. In
Kindergarten no word-pair items were discriminated by more than 90
children and only 42 items were discriminated by 80 children. In
Grade One 120 word-pair items were discriminated by more than 80 chil-
dren and 37 items by more than 90 children. As in total test score
results, difficulty indexes for aﬁy word-pair item reveal that there
is generally an increase in the ability of pupils from Kindergarten
through Grade One to discriminate between the specific sound contrasts

included in the SNADT. (See Appendix B.)

TABLE 5.1

RANGE OF SCORES, MEANS AND KR-20 RELIABILITY
SCORES OF KINDERGARTEN AND GRADE ONE
PERFORMANCE ON THE SNADT

Grade Range of Scores  Test Mean KR-20 Reliability Score
(1 - 250)
Kindergarten 0 - 233 165.23 .98
One 59 - 241 198.69 .98
Summary

Results of the item analysis of the main study established the
reliability and the validity of the SNADT. Difficulty indexes for any
word-pair item show a general increase in the auditory discrimination

ability of pupils in the test sample.
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Level of Difficulty

FIGURE 5.1

COMPARISON OF DIFFICULTY INDEXES ON SNADT ITEMS
FOR KINDERGARTEN AND GRADE ONE
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II. PERFORMANCE OF TOTAL TEST POPULATION

Results of Pearson product-moment correlations used to deter—
mine the relationship among results of the five subtests of the SNADT
and the total test are reported in the following section. Findings
pertaining to pupil performance on the SNADT and results of t-tests to
determine differences between means of performance are discussed.

Correlations among Auditory
Discrimination Subtests

Correlation coefficients are reported in Table 5.2 Examination
of Table 5.2 shows positive correlations ranging from .661 to .804
(p < .01) between subtest scores in Kindergarten and from .791 to .830
(p < .01) between Grade One subtest scores. Higher correlations of
.829 to .909 (p < .01) in Kindergarten and .905 to .928 (p < .01) im
Grade One exist between subtest scores and total test scores. The
higher correlation coefficients among Grade One scores indicate a
greater relationship in pupil performance on the auditory discrimina-
tion test. Findings also suggest that as children progress through
Grade One, they show improvement in their ability to discriminate stop
and nasal sounds in varied phonemic environments.

Pupil Performance on the S-N
Auditory Discrimination Test

The test mean for each grade, the test variance and the number
of pupils within five achievement groups are reported in Table 5.3.
Achievement groups were formed by dividing the total number of 250
test items into five sections, each section representing 20 per cent

of the total test items. Pupils were placed in achievement groups oOn



TABLE 5.2

CORRELATIONS AMONG SUBTESTS

144

OF THE SNADT
Test Test Test Test Test Total
Subtest One Two Three Four Five Test
K. « 795%%
Gr. 1 . 829%%
Three
K. . 803%x . 782%%
Gr. 1 . 826%% . 830%*
Four
K. . 782%% . 758%% - 804%*
Gr. 1 . 793%% . 792%% . 829%*%
Five
K. .661*% .721%% < 704%% . 706%*
Gr. 1 .791%=% .824%= .826%=% . 796%%
Total Test
K. - 900%* .903%% . 909%% .899%* .829%*
Gr. 1 . 915%% .923%% .928%% . 905%*% .912%%

*%
p <.01
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the basis of total scores received on the SNADT, those in the Upper 5
representing the number of pupils having over 80 per cent.of the word-
pair items correct. Total test results of the SNADT reveal the pro-
gressive ability of pupils over a period of six months to discriminate
auditorily between stop and nasal sounds.

In comparing performance scores of the pupils in Kindergarten
and Grade One, test results reported in Table 5.3 show a variance of
2117.86 in Kindergaften and of 1472.14 in Grade One. While the large
variances confirm the heterogeneity of the performance of the test
sample, when the two variances were tested by the F test, the ob-
tained F of 1.43 was statistically significant at the .05 level of
confidence, thereby indicating the growing homogeneity in performance
of the test sample.

It may be seen from Table 5.3 that 31 children out of the total
Kindefgarten samplé of 100 subjects were unable to discriminate 40 per
cent of the word-pair items. This finding reveals that subjects at the
end of Kindergarten were still experiencing difficulty in the auditory
discrimination of stop and nasal sounds, sounds which are usually pre-
sented early in Grade One reading progréms. It may also be observed
from Table 5.3 that while only 25 children, one-fourth of the sample,
responded correctly to 80 per cent of the items in Kindergarten, 63
children, nearly two-thirds of the sample, responded correctly in Grade
One.

The growing homogeneity of the group performance and the higher
level of performance of the subjects in Grade One are also indicated in
Table 5.4. Table 5.4 shows the frequency distribution of total test

scores and reveals a wide range of 250 between Kindergarten scores and
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a smaller but still wide range of 200 between Grade One Scores.

TABLE 5.4
FREQUENCY DISTRIBUTION OF PUPIL SCORES
ON THE SNADT
N=100
Range of Scores Kindergarten Grade One
0- 50 2 0
51 - 75 3 2
76 - 100 4 1
101 - 125 10 2
126 - 150 12 4
151 - 175 16 13
176 - 200 28 15
201 - 225 23 35
226 - 250 2 28

As indicated previously in Table 5.1 scores in Kindergarten actually
ranged from 0 - 233 and in Grade One from 59 - 241. The smaller range
of 182 at the Grade One level and the finding that only 9 Grade One
children were unable to discriminate 60 per cent of the test items com-—
pared to the larger range of 233 scores at the Kindergarten level and
the finding that 31 children were unable to discriminate correctly 60
per cent of the test items also reveal a higher level of performance

in Grade One than in Kindergarten. The narrowing of the range of
scores from 233 in Kindergarten to 182 in Grade One and the progres-

sive increase in the distribution of scores supports the theory of
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developmental aspects of auditory discrimination of stop and nasal
sounds in children during their early school years.

To test for the significance of the differences between means
for Kindergarten and Grade One auditory discrimination scores a two-
failed t-test was used. Table 5.5 shows that the test mean of 198.69
fér the Grade One sample is significantly greater (p < .01) than the

test mean of 165.23 for Kindergarten. Table 5.5 also indicates that

TABLE 5.5

MEANS AND STANDARD DEVIATIONS ON S-N AUDITORY
DISCRIMINATION TEST SCORES IN KINDERGARTEN
AND GRADE ONE

Aud. Dis. Variance Mean
Test Mean S. Dev. DF t P DF t P
K. Gr. 1 K. Gr. 1

One 34.78 40.14 11.47 8.77 98 -2.906 .005** 99 4.635 .001%%
Two 32.35 38.75 11.79 8.71 98 -3.187 .002%* 99 5.117 .001%*
Three 33.06 39.85 10.25 8.17 98 -2.404 .018* 99 6.272 .001%%
Four 33.59 40.50 10.07 8.06 98 -2.243 .027% 99 6.295 .001**
Five 30.90 39.44 8.22 8.08 98 - .175 .861 99 8.929 .001%=*

Total 165.23 198.69 46.87 38.72 98 -2.077 .040% 99 7.275 .001*=*

x%x p < .01

*P<.OS

mean total scores of subtests also increased consistently over the six-
month period from Kindergarten to Grade One. These differences between
means are statistically significant beyond the .01 level of confidence.

The finding that auditory discrimination mean scores increased
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significantly from Kindergartem to Grade One lends support to previous
research studies (Thompson, 1963; Poling, 1968; and Oberg, 1970) show-
ing that auditory discrimination is developmental. While findings

also substantiate recent auditory discrimination studies at ;he Univer-
sity of Alberta (Fask, 1968; Cosens, 1968; and Eagan, 1970) which sug-
gested that children have difficulty discriﬁinating stop and nasal
sounds, results of this study further suggest developmental aspects of
auditory discrimination of the finer'differentiations<:fstop and nasal

sounds within specific phonemic environments.

Summary

Statistical analysis of data show that there is a steady growth
and development in the auditory discridination ability of young chil-
dren. While findings substantiate recent developmental studies of aud-
itory discrimination ability, they aiso reveal that even at the Grade
One level some subjects in this study have not mastered the ability to
discriminate auditorily batween stop sounds and between nasal sounds

in varied phonemic environments.
III. PHONOLOGICAL FINDINGS

In the analysis and discussion of the difficulty of stop and
nasal sounds in like and unlike word-pair items, consideration is given
to the place and manner of articulation of these stop and nasal sounds
in relation to tongue height and tongue position of simple. vowel
sounds. Word-pair items are analyzed both in terms of sound contrasts
and in terms of like stop and nasal sounds in initial and final posi-

tion. Difficulty indexes from the item analyses are used in
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determining and comparing difficulty of word-pair items.

Least Difficult Word-Pairs

As there were no word-pair items in Kindergarten correctly dis—
‘criminated by more than 90 subjects, the 7 least difficult word-pair
items discriminated by 85 subjects are reported in Table 5.6. Those
items on which more than 95 subjects had correct responses in Grade
One are reported in Table 5.7. It may be seen from Table 5.6 that the
easiest items to discriminate in Kindergarten are like word-pairs with
difficulty indexes ranging from .850 to .890. The fact that omly 5
similar word-pair items out of a possible total of 61 were recogniéed
by more than 85 subjects in Kindergarten and 5 by 95 subjects in Grade
One (Table 5.7) indicates the Kindergarten and Grade One subjects in
the study had difficulty in recognition of similarities in word-pair
seems. At the same time, the fact that 2 of the 7 easiest items in
Kindergarten are unlike word-pairs reveals that Kindergarten children
in the test sample are becbming ‘aware of differences in initial sound
contrasts (Table 5.6).

Examination of Table 5.8 shows that the least difficult unlike
word-pairs for Kindergarten children to discriminate contain sound con-—
trasts in initial position. Least difficult word-pair items are those
diseriminated correctly by 80 per cent of the Kindergarten sample. of
the 20 items reported, 9 contain voiéed stops, 8 voiceless stops and 3
nasals. Eleven items involve bilabial-alveolar contrasts /o/-1t/, /b/-
/d/ and /m/-/n/; 7 alveolar-velar contrasts /e/-/k/, /d/-/g/ and 2 the
voiced bilabial-velar contrast /b/-/g/. Of the 11 bilabial-alveolar

contrasts reported, 4 are voiceless /p/-/t/, & voiced /b/-/d/ and 3



TABLE 5.6

EASIEST WORD-PAIR ITEMS AS MEASURED BY THE

SNADT IN KINDERGARTEN
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Difficulty Index

Word-Pair Kindergarten
items N=85+
nut-nut .890
gear-beer .870
met-met .870
mad-mad .870
good-good .860
tote-coat .850
pot-pot .850

TABLE 5.7

EASIEST WORD-PAIR ITEMS AS MEASURED BY THE
SNADT IN MIDDLE OF GRADE ONE

Difficulty Index

Word-Pair Grade One
Items N=95+
good-good .970
paid-pai .960
wedge~wedge .960
puck=-puck .960
nut-nut .950




152

TABLE 5.8

LEAST DIFFICULT UNLIKE WORD-PAIR ITEMS AS MEASURED BY
THE SNADT IN KINDERGARTEN

Vowel¥* Consonant Difficulty Index

Word-Pair Sound Sound Contrast** Voicing Position K.

tote-coat M.B.V. Stop Alv.-vel. Voiceless Initial .850
goat-boat  M.B.V. Stop Bil.-vel. Voiced Initial .840
pong-tong L.B.V. Stop Bil.-alv. Voiceless Initial .830
boat-dote M.B.V. Stop Bil.-alv. Voiced Initial .830
toot-coot H.B.V. Stop Alv.-vel. Voiceless Initial .830
daub-gob L.B.V. Stop Alv.-vel. Voiced Initial .830
mood-nude  H.B.V. Nasal Bil.-alv. Voiced Initial .830
mog-nog L.B.V. Nasal Bil.-alv. Voiced Initial .820
puck-tuck C.V.  Stop Bii.-aiv. Voiceless Imitial .820
poke-toque M.B.V. Stop Bil.-alv. Voiceless Initial .820
tame-came M.F.V. Stop Alv.-vel. Voiceless Initial .820
bong-dong  L.B.V. Stop Bil.-alv. Voiced Initial .820
bon-don L.B.V. Stop Bil.-alv. Voiced Initial .810
but-gut c.V. Stop Bil.-vel. Voiced Initial .810
dug-bug c.V. Stop Bil.-alv. Voiced Initial .810
gone—don L.B.V. Stop Alv.-vel. Voiced Initial .810
cook-took H.B.V. Stop Alv.-vel. Voiceless Initial .810
tan-pan L.F.V. Stop Bil.-alv. Voiceless Initial .810
dune-goon  H.B.V. Stop Alv.-vel. Voiced Initial .810
mod-nod L.B.V. Nasal Bil.-alv. Voiced Initial .800

*

High Front Vowel - H.F.V. High Back Vowel - H.B.V.
Mid Front Vowel - M.F.V. Mid Back Vowel - M.B.V.
Low Front Vowel - L.F.V. Low Back Vowel - L.B.V.

Center Vowel - C.V.

%%
Bil.-Alv. - Bilabial-Alveolar
Alv.-Vel. -~ Alveolar-Velar
Bil.-Vel. - Bilabial-Velar

L.
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nasals /m/-/n/. When tongue height and tongue position are considered
15 contrasts are in the enviromment of back vowel sounds, 7 precede
the low back vowel /3/, 4 the mid back vowel /o/ and 4 the high back
vowels /y/ and />/. Table 5.9 summarizes the least difficult sound
contrasts in word-pair items according to manner and place of articu-
lation, and Figure 5.2 depicts the placement of vowels in these word-
pair items. Although no definite conclusions can be. drawn concerning
the manner and place of articulétion of the least difficult sound con-
trasts in Kindergarten, examination of Figure 5.2 shows that stop

sound contrasts preceding back vowel sounds /¢/, /¥/, /o], [>] were
easiest for subjeqts to discriminate. Subjects found word-pair items
such as "cook-took', "goat-boat" and “pong-tong" among the least diffi-
cult to discriminate. Figure 5.2 also reveals that the voiceless stops
/p/-/t/ and /t/-/k/ in the word-pairs "pan-tam" and "tame-came" are the
only contrasts preceding the low front vowel /2/ and the mid fromt
vowel /e/.

Least difficult unlike word-pair items in Grade One (Table 5.10)
contain voiced sound contrasts /b/-/d/, /d/-/g/ and /b/-/g/ in initial
position. Least difficult word-pair items in Grade One are those dis-
criminated correctly by 90 per cent of the Grade One sample. While 11
of the 20 word-pairs involve initial bilabial-alveolar contrasts, 6
are voiced stop contrasts /b/-/d/, 4 voiceless stops /p/-/t/ and 1 the
nasal contrast /m/-/n/. TFour of the 5 alveolar-velar contrasts contain
the voiced stops /d/-/g/ in initial position and 1 the final nasal con-
trast /n/-/g/. The 4 bilabial-velar sound contrasts are voiced stops
/b/-/g/. When tongue height and tongue position are cdnsidered, stop

contrasts preceding back vowel sounds /o/ and /2/ and the center vowel



154

008* wyeo-wieo
008" 8nw- Snm 008" 3003-2003
0o8° qou- qou 018° PTNOO-pPTNOO
008* pou- pou 0z8° pred-pred
028° joowm-joouw 08" uood-uood
(11X uoou-uoou 028" dooo~dood
0€g* apow-apou 0€8° yond-yond
0/8° peu- pet o8 2wo3-2wo3l
0L8° Jj9um~ jom 0€8* udgop~-uldyop ovg* ye9l-yeal
068" nu- 3Inu 098° poo8-~poo3 © 068° j30d- jo0d sxred 9Tl
018’ ng- Inq
ovg’ je08-380q
0/8° 199q-auo3 1eToA~TBTqRTTd
. 018°* }003~-3000
018* uoo3-aunp 028" augo~-ouwe)
018" uop-au03 0€g* 3009-300%
0€g" qo3-quep 068 3800-3703 IBTOA-IBTODATY
018" 3ng- 3np 018" ued- uel
008’ pou- pom 018" . uop- uoq 0z8* Fond-yony
018" Sou- Som 0z8° Buop-3uoq. 0z8* anboj-ajyod
0€8"° apnu-poou XN 930p~-31¥0q 0€8"* 8uoj-3uod aeTORATY-TETqRTTY
! *A |
xapuy A3Tn0TI3TQ@  afed-paioM xapul AITnoTIIra  ated-piaoM xopuy AITnoryiTa  ared-paop 18BAIUOY PUNOS
Te8eN POOTOA 889T90TO\ gJo ad4jy,

NALIVORIAANIN NI
LAVNS dHL NO SANNOS TVSVN ANV dOLS 40 NOILVINDILAV
40 dOVId OL ONI@I0DOV SWHII ¥IVd-QUOM ITINOIAJIC ISVA'T

6°G IT4VL



155

NILAVOYEANIN NI STHMOA 40 INAWADVIL
0L ONIQYODOV IAVNS HHLI NO SWILI YIVJ-Q40oM L'INOIJIIA LSVA'T

¢S NOId
008* - pou-pouwr—
008" qou--qou
008" pou--poul
018° 3ou--3ou 008° W[BO-WTED
018" uop-ouod
018"’ uop-uoq

0zg*®  Suop-3uoq

\
0£8"* Suoj-3uod J 0/8" pEL—pRWw
068 j0d-30d
. Snu-3nu ;

ozg* enboj-ajod 008 ” .
0£g*  @30p-3eOq 018  8nq-3np 3 0.8 jou-jau

. 9pou-apout 018" In3-inq .
WMM. oMounmﬂou @ gzg* >ond=yoni | 0z8° pred-pied PTH
oyvg’* 3803-380q 0ogg* yond-yond L 08" augd-awel
0sg*’ 1800-2303 068° Jnu-3nu : ocg® udpep-uldtep

008° 003-Y00T 1
018° PTINOO-pPINOD \ T
018°  3000-002 J
098° poo3-poo83
018° uoo8.-sunp
0z8° joour-joou
0z8° uood-uood
0¢8° dooo-dood /
0£8* uoou-uoou
0€£8* apnu-poout
n 0€8° 3000-3003

Y3TH

Iy3TeH

opg*  Neei-jyeed anguoy,

yNoeq 193U9) Juoxg

uoafsod anduoyg



156

TABLE 5.10

LEAST DIFFICULTY UNLIKE WORD-PAIR ITEMS AS MEASURED BY
THE SNADT IN GRADE ONE

Vowel#* Consonant Difficulty Index

Word-Pair Sound Sound Contrast** Voicing Position Gr.l
bon-don L.B.V. Stop Bil.-alv. Voiced Initial .940
dag-gag L.F.V. Stop Alv.-vel. Voiced Initial .920
big-dig H.F.V. Stop Bil.-alv. Voiced Initial .920
nut-mutt C.V. Nasal Bil.-alv. Voiced Initial .920
kin-king H.F.V. Nasal Alv.-vel. Voiced Final .910
boat-dote M.B.V. Stop Bil.-alv. Voiced Initial .910
but-gut c.V. Stop Bil.-vel. Voiced Initial .910
gone-don L.B.V. Stop Alv.-vel. Voiced Initial .910
tuck-puck C.V. Stop Bil.-alv. Voiceless Initial .910
tong-pong  L.B.V. Stop Bil.-alv. Voiceless Initial .900
poke-toque M.B.V. Stop Bil.-alv. Voiceless Initial .900
bag-dag L.F.V. Stop Bil.-alv. Voiced Initial .900
tab-tag L.F.V. Stop Bil.-vel. Voiced Final .900
bode-goad M.B.V. Stop Bil.-vel. Voiced Initial .900
boat-goat M.B.V. Stop Bil.-vel. Voiced Initial .900
toot-coot  H.B.V. Stop Bil.-alv. Voiceless Initial .900
gain-deign M.F.V. Stop Alv.-vel. Voiced Initial .900
dude—good H.F.V. Stop Alv.-vel. Voiced Initial .900
mum-numb C.V. Nasal Bil.-alv. Voiced Initial .900
mog-nog L.B.V. Nasal Bil.-alv. Voiced Initial .900

*High Front Vowel - H.F.V. High Back Vowel - H.B3.V.

Mid Front Vowel - M.F.V. Mid Back Vowel - M.B.V.

Low Front Vowel - L.F.V. Low Back Vowel - L.B.V.

Center Vowel - C.V.

*%k
Bil.-alv. - Bilabial-Alveolar
Alv.-vel. - Alveolar-Velar
Bil.-vel. — Bilabial-Velar
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/3] are least difficult to discriminate. Unlike Kindergarten, the
least difficult contrasts in the environment of front vowels /ey and
/2¢/ in the word-pairs "deign-gain", and “"bag-dag" are voiced' stops.

The 2 least difficult contrasts in final position ﬁo/—/g/ in "kin-king"
and /b/-/g/ in "tab-tag" follow the high front vowel /1I/ and the low
front vowel /s¢/ respectively. Table 5.11 summarizes tﬁe place and man-
ner of articulation of least difficult word-pair items in Grade Ome and
Figure 5.3 shows the tongue height and tongue position of vowels in the

least difficult word-pair items.

Summary

As in Kindergarten, in Grade One the least difficulg word-pair
jtems are in the environment of center and back vowel sounds. Unlike
Kindergarten, Grade One results are more definitive as initial voiced
contrasts in word-pairs such as "boat-dote", "bon-don", "but-gut" and
"dag-gag" were easiest to discriminate. While least difficult items
in Kindergarten contained only contrasts in initial position, in Grade
One contrasts in final position were apparently also easy at this
point in children's development.

Most Difficult Word-
Pair Items

Word-pair items which Kindergarten children found most diffi-
cult to discriminate are reported in Table 5.12. Table 5.12 reports
those items on which fewer than 40 pupils of the total sampie in Kin-
dergarten gave correct responses. The 19 items reported include 13
nasals, 5 stops and 1 fricative. Sixteen of the items involve sound

contrasts in final position and 3 necessitate discriminating between
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TABLE 5.12

MOST DIFFICULT WORD-PAIR ITEMS AS MEASURED BY THE
SNADT IN KINDERGARTEN

Vowel* Consonant Difficulty Index

Word-Pair Sound Sound Contrast** Voicing Position K.

mead-need H.F.V. Nasal Bil.-alv. Voiced Initial .270
beam-bean H.F.V. Nasal Bil.-alv. Voiced Final .280
cam-can L.F.V. Nasal Bil.-alv. Voiced Final .290
meat-neat H.F.V. Nasal Bil.-alv. Voiced Initial .300
main-maim M.F.V. Nasal Bil.-alv. Voiced Final .310
tome-tone M.B.V. Nasal Bil.-alv. Voiced Final .320
fret-threat M.F.V. Fric. Lab.-int. Voiceless Initial .330
pome-pone M.B.V. Nasal Bil.-alv. Voiced Final .330
deign-dame M.F.V. Nasal Bil.-alv. Voiced Final .340
gid-gig H.F.V. Stop Alv.-vel. Voiced Final .340
gib~-gid H.F.V. Stop Bil.-alv. Voiced Final .340
bam-ban L.F.V. Nasal Bil.-alv. Voiced Final .350
nog~nod L.B.V. Stop Alv.-vel. Voiced Final .360
doom-dune H.B.V. Nasal Bil.-alv. Voiced Final .360
tug-tub C.V. Stop Bil.-vel. Voiced Final .370
shape-shake M.F.V. Stop Bil.-vel. Voiceless Final .380
tame-tain M.F.V. Nasal Bil.-alv. Voiced Final .390
deam-dean H.F.V. Nasal Bil.-alv. Voiced Final .400
game-gain M.F.V. Nasal Bil.-alv. Voiced Final .400

High Front Vowel — H.F.V. High Back Vowel - H.B.V.

Mid Front Vowel - M.F.V. Mid Back Vowel - M.B.V.
Low Front Vowel - L.F.V. Low Back Vowel - L.B.V.
Center Vowel - C.V.
*%

Bil.-alv. - Bilabial-Alveolar
Alv.-vel. - Alveolar-Velar
Bil.~-vel. - Bilabial-Velar
Lab.-int. - Labiodental-Interdental

Fric. - Fricative
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sounds in initial position. Only 2 of the word-pair items involve
voiceless contrasts. Both of these items "fret-threat" and “shape-

shake" are items from the Wepman Auditory Discrimination Test. When

tongue position and tongue height of vowels are considered, 14 iteﬁs
contain front vowel sounds, 1 a center vowel sound and 4 back vowels.
Of the 14 items containing front vowels, 6 involve high front vowels
/i/, /1/; 6 mid front vowels /e/, and 2 the low front vowel /®{. TFig-
ure 5.4 depicts the most difficult word-pair items on the SNADT accord—
ing to tongue position and tongue height of the vowel. The most dif-
ficult unlike word-pair item containing an initial bilabial-alveolar
nasal contrast /m/-/n/ preceding a high front vowel /i/ is "mead-need".
The only other difficult contrast in initial position is also a bila-
bial—alvéolar contrast preceding a high front vowel in the word-pair
"meat-neat". The other word-pair items which posed the greatest dif-
ficulty for Kindergarten subjects to discriminate contain the final
bilabial-alveolar nasal /m/-/n/ following front vowel sounds /i/, /e/
and /ﬁ# as in "beam-bean", "main-maim", and "cam-can". Bilabial-
aleveolar nasals are also contained in difficult word pairs following
high back vowel /¢// as in "doom-dune" and the mid back vowel /0/ as in
""tome-tone".

In Grade One there are only 2 items onthe SNADT on which less
than 40 subjects failed to give a correct response as compared to the
19 items in Kindergarten (Table 5.13). One of the most difficult
items, "fret-threat" contains the only‘voiceless fricative contrast on
the test /f/-/th/. The other difficult word-pair "main-maim" contains
a final bilabial-alveolar contrast /m/-/n/ following a mid front vowel

/e/. 1In addition to these 2 difficult items, Table 5.13 presents the
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TABLE 5.13

MOST DIFFICULT WORD-PAIR ITEMS AS MEASURED BY THE
S-N AUDITORY DISCRIMINATION TEST AT MIDDLE OF GRADE ONE

Vowel#® Consonant Difficulty Index
Word-Pair Sound Sound Contrast** Voicing Position Gr.l

fret-threat M.F.V. Fric. Lab.-int. Voiceless Initial .270
main-maim M.F.V. Nasal Bil.-alv. Voiced Final .350
pat=-pack L.F.V. Stop Alv.-vel Voiceless Final .420
tome~tone M.B.V. Nasal Bil.-alv. Voiced Final .430
deign-dame M.F.V. Nasal Bil.-alv. Voiced Final .440
pome-pone M.B.V. Nasal Bil.-alv. Voiced Final .450
tomb-tune H.B.V. Nasal Bil.-alv. Voiced Final .470
beam-bean H.F.V. Nasal Bil.-alv. Voiced Final .530
mead-need H.F.V. Nasal Bil.-alv. Voiced Initial .530
meat-neat H.F.V. Nasal Bil.-alv. Voiced Initial . 540
doom-dune H.B.V. Nasal Bil.~alv. Voiced Final .350
cam~can L.F.V. Nasal Bil.-alv. Voiced Final .550
ton~tongue C.V. Nasal Alv.-vel Voiced Final .560
deem~dean H.F.V. Nasal Bil.-alv. Voiced Final .570
tame~-tain M.F.V. Nasal Bil.-alv. Voiced Final .570
min-mim H,F.V. Nasal Bil.-alv. Voiced Final .570
mem-men M.F.V. Nasal Bil.-alv. Voiced Final .570
pam-pan L.F.V. Nasal Bil.-alv. Voiced Final .570
tug—-tub c.v. Stop Bil.-vel. Voiced Final «570
tan~tam L.F.V. Nasal Bil.-z2lv. Voiced Final .580
cone-come M.B.V. Nasal Bil.-alv. Voiced Final .580
came-cane M.F.V. Nasal Bil.-alv. Voiced Final .590
gid-gig H.F.V. Stop Alv.-vel. Voiced Final .590
bog-bob L.B.V. Stop Bil.-vel. Voiced Final .600
cod=-cog L.B.V. Stop Alv.-vel. Voiced Final .600

*
High Front Vowel - H.F.V. High Back Vowel -~ H.B.V.
Mid Front Vowel -~ M.F.V. Mid Back Vowel - M.B.V.
Low Front Vowel - L.F.V. Low Back Vowel - L.B.V.

Center Vowel - C.V.

%%
Bil.-alv. - Bilabial~Alveolar

Alv.-vel. - Alveolar-Velar
Bil.-vel. - Bilabial-Velar
Lab.-int. - Labiodental-Interdental
Fric. - Fricative
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25 word-pairs on which less than 60 subjects of the test sample failed
to give a correct response in Grade One. Similar to the patterm in
Kindergarten, word-pairs involving final bilabial-alveolar nasal con-
trasts following front vowel sounds were most difficult for subjects
in Grade One to discriminate (Figure 5.5).

Comparison of difficulty indexes in Kindergarten and Grade One
(Table 5.14) reveals that fewer children had difficulty in discrimin-
ating word-pair items in Grade One. This is shown by difficulty in-
dexes of word-pair items as "mead-need" with difficult indexes of .270
and .530 indicating that 27 subjects in Kindergarten were able to dis-
criminate the word-pair item correctly and 53 subjects in Grade One.
At the same time, subjects are still experiencing difficulty with the
initial voiceless fricative comparison "fret-threat" (.330 and .270)
and the following final bilabial-alveolar nasal contrast /m/-/n/ after
the mid front vowel /e/ as in "main-maim" (.310 and .350) and the mid
back vowel /o/ as in "tome-tone" (.320 and .430).

Examination of individual word-pair items (Table 5.14) as to
difficulty of stop and nasal sound contrasts shows that 21
word-pairs or 24 per cent of the 68 word-pairs containing bilabial-
alveolar contrasts are among the most difficult items to discriminate.
With the exception of the voiced bilabial-alveolar contrast in "gib-
gid", all other contrasts are the bilabial-alveolar nasal contrast
/m/-/n/. While 2 of these contrasts precede the high front vowel /i/,
13 other contrasts follow front vowels, 2 the high back vowel /t// and
3 the mid back vowel /o/. Of the 55 word-pairs on the SNADT containing
alveolar-velar contrasts, 5 or 9 per cent of the contrasts are among

the most difficult., Three of these contrasts are voiced as in ''cod-
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cog", one voiceless, "pat-pack" and the other a nasal "ton-tongue".
These stop and nasal alveolar-velar contrasts tend to be more diffi-
cult to discriminate following center and low vowels /a/, /J/, et .
There are only 2 of the 39 bilabial-velar contrasts or 5 per cent of
these contrasts among the most difficult to discriminate. Both of
these word-pairs are voiced as in "tug-tub", and "bog-bob". Like the
alveolal:—velar contrasts, these contrasts follow the center vowel 12/

and the low back vowel /o/.

Summary

Individual word-pair items were more difficult to discriminate
in Kindergarten than in Grade One. The most difficult stop and nasal
sound contrasts both in Kindergarten and Grade (me contain bilabial-
alveolar nasals /m/-/n/ preceding and following the high front vowel
/1] and following the front vowels /2/, /3/ and the mid back vowel

/o/.

Average Difficulty Indexes

To examine in greater depth children's ability to discriminate
specific types of sounds, the average difficulty index score for each
type of consonant sound contrast in relation to the preceding or fol-
lowing vowel sound was obtained by utilizing the difficulty indexes of
the item analysis for each word-pair item. It is within the context
of average difficulty index that the difficulty of sound contrasts was
determined. That is, as the difficulty of a2 test item is usually ex—
pressed as the proportion of a certain sample who responded to it cor-
rectly, an average difficulty of .630 would indicate that approximately

63 per cent of the responses on items measuring voiceless bilabial stop
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sounds preceding high front vowel sounds on the SNADT were correct
(Appendix B). The following sections report average difficulty indexes
and discuss difficulty of word-pair items. In instances where the
average difficulty could not be obtained because there was only one

item, the difficulty index of the individual item is used.

Like Word-Pairs

To determine more completely difficuity of word-pair items,
like word-pairs were examined using average difficulty indexes. Al-
though findings (Table 5.6) reveal that like word-pair items are eas-
iest to discriminate, findings also show that subjects in Kindergarten
and Grade One had difficulty in discriminating some like word-pairs.
For example, while the word-pair item '"good-good" has difficulty in-
dexes of .860 and .970 indicating 14 subjects in Kindergarten and only
3 subjects in Grade One had difficulty recognizing these words as sim-
ilar, responses to the word-pair '"boom-boom" with difficulty indexes
of .670 and .720 show that 33 children had difficulty with this item
in Kindergarten and 28 children in Grade One.

Average difficulty indexes of like word-pairs are reported in
Tables 5.15, 5.16 and 5.17. The most difficult like word-pairs for
children in Kindergarten to discriminate with an average difficulty
index of .675 contain an initial voiced bilabial /b/ preceding a back
vowel A/ as in the word-pairs "boom-boom" and 'boob-boob". In final
position the word-pair containing the voiceless /p/ preceded by the
mid back vowel /o/ as in "cope-cope'" with a difficulty index of .660
was most difficult. As there is little difference in the indexes .660,

.670 and .690, it may be stated that like word-pairs containing /m/



169
and /b/ following a high back vowel Jo/ are also among the most diffi-
cult like word-pair items (Table 5.17). As in Kindergarten, in Grade
One the voiced velar /g/ preceding a mid front vowel /&£/ as in "geck-
geck" (Table 5.15) and the voiced bilabial /b/ following the high back
vowel /u/ were the most difficult 1ike word-pairs to recognize as sim-
ilar (Table 5.17).

While average difficulty indexes for like word-pair items are
higher than average difficulty indexes for unlike word-pairs the aver-
age difficulty indexes of .730 and .740 (Table 5.17) reveal that one-
fourth of the Grade One students are still experiencing difficulty in
hearing similarities in like word-pairs containing voiced bilabial
sounds preceding and following the high back vowel /u/, voiceless
stops preceding and following the mid back vowel /o/ and the voiced

velar /g/ in the environment of a mid front vowel /&/.

Unlike Word-Pairs

Unlike word-pairs discussed in this section involve the follow-
ing stop and nasal contrasts:

(a) bilabial-alveolar contrasts which include the voiceless
stops /p/-/t/, the voiced stops /b/-/d/ and the nasals
/m/=/n/;

(b) alveolar-velar contrasts which include the voiceless
stops /t/-/k/, the voiced stops /d/-/g/ and the nasals
/n/-Ig/;

(¢) bilabial-velar contrasts which include the voiceless

stops /p/-/k/, and the voiced stops /v/-1gl.
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AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING

STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING

FRONT VOWEL SOUNDS

Type of Sound Voiceless Voiced Nasal
K. Gr.l K. Gr.l K. Gr.1l

Initial

Bilabial

High Front Vowel .743 .843 .725 .885 - -
Mid Front Vowel .820 .560 .765 .865 .870 .840
Low Front Vowel - - - - .870 .880
Alveolar

High Front Vowel .780 .875 .790 .920 - -
Mid Front Vowel .745 .860 .810 .870 .765 .840
Low Front Vowel - - .700 .760 .780 .310
Velar

High Front Vowel - - .740 .840 - -
Mid Front Vowel - - .750 .730 - -
Low Front Vowel - - .770 .820 - -
Final

Bilabial

High Front Vowel .720 .860 .710 .810 - -
Mid Front Vowel .760 .840 .790 .850 - -
Low Front Vowel - - .770 .820 - -
Alveolar

High Front Vowel .710 .750 .725 .800 .780 .895
Mid Front Vowel .870 . 840 .785 .910 .830 .890
Low Front Vowel - - - - - -
Velar

High Front Vowel .770 .900 .770 .860 - -
Mid Front Vowel 747 .800 .775 .880 - -
Low Front Vowel - - .740 .785 - -
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TABLE 5.16

AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING
STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING
CENTER VOWEL SOUNDS

Type of Sound Voiceless Voiced Nasal
K. Gr.l X. Gr.1l K. Gr.l

Initial

Bilabial

Center Vowel .830 .950 .770 .940 .800 .850
Alveolar

Center Vowel .760 .920 .790 .920 .890 .940
Velar

Center Vowel .730 .870 - .730 .940 - -
Final.

Bilabial .730 .870 - - - -
Alveolar .810 .940 - - - -

Velar .795 .930 .787 .903 - -




TABLE 5.17

AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING

STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING

BACK VOWEL SOUNDS

Type of Sound Voiceless Voiced Nasal
K. Gr.l K. Gr.1 K. Gr.l

Initial

Bilabial

High Back Vowel .820 .820 .675 .730 .820 .870
Mid Back Vowel .780 .910 - - .830 .940
Low Back Vowel <795 .870 .730 .770 .800 .890
Alveolar

High Back Vowel .800 .910 - - .830 .880
Mid Back Vowel .840 .880 .750 .810 .760 .830
Low Back Vowel .740 .810 - - .800 .870
Velar

High Back Vowel .825 .875 .860 .970 - -
Mid Back Vowel .720 .835 - - - -
Low Back Vowel .715 .815 .710 .770 - -
Final

Bilabial

High Back Vowel .820 .910 .690 .740 .670 .720
Mid Back Vowel .660 .850 - - .840 .880
Low Back Vowel - - .755 .820 .755 .877
Alveolar ;

High Back Vowel .820 .870 .835 .915 .825 .850
Mid Back Vowel .750 .810 .795 .885 - -
Low Back Vowel .850 .870 .770 .890 - -
Velar

High Back Vowel .850 .910 - - - -
Mid Back Vowel .780 .865 - - - -
Low Back Vowel - - .700 .780 - -
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Bilabial—Alveolar Sound
Contrasts

Comparisons of word-pair items containing -contrasts of bila-
bial-alveolar stop and nasal sounds show that the bilabial-alveolar
nasal sounds, /m/-/n/, preceding and following simple vowel sounds are
contained in word-pair items that children found most difficult to dis-
criminate in Kindergarten and Grade One. As shown in Table 5.18, there
is a noticeable discrepancy in difficulty indexes between bilabial-
alveolar nasals /m/-/n/ and bilabial-alveolar stops /b/-/d/ and /p/-
/t/. This is seen by the low difficulty indexes of «400 in Kindergarten
and .620 in Grade One for the bilabial-alveolar nasals /m/-/n/ preced-
ing high front vowels /i/, /1/ in such words as "meat-neat", 'knit-
mitt" and by the higher difficulty indexes of .750 and .840 for the
most difficult voiceless stops contrast /p/-/t/ preceding low front
vowels as in "pam-tam" and the higher difficulty indexes of .680 and
850 for voiced contrasts /b/-/d/ preceding the low front vo&el lae!
as in "ban-dan" in Kindergarten and the center vowel /3 / as in 'bug-
dug" in Grade Onme. Although Table 5.18 shows that in Kindergarten
voiced bilabial-alveolar stops /b/-/d/ preceding the low front vowel
/3¢ are slightly more difficult than the nasal contrasts /m/-/n/, the
discrepancy being only .03 in favor of the voiced stops, in Grade One
the bilabial-alveolar nasals /m/-/n/ preceding the low front vowel
/%€ were more difficult to discriminate. That is, in Grade One 89
per cent of the subjects discriminated voiced bilabial-alveolar stops
correctly and 80 per cent discriminated nasal contrasts /m/-/n/ cor-
rectly. A greater gain of 21 per cent is shown in the performance of

the test sample in discriminating voiced bilabial-alveolar stops /b/-
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AVERAGE DIFFICULTY INDEX OF UNLIKE WORD~-PAIR ITEMS

CONTAINING BILABIAL~ALVEOLAR SOUND CONTRASTS
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Type of Sound Voiceless Voiced- Nasal
/p/-/t/ /v/=/d/ /n/=/nf
K. Gr.l K. Gr.l K. Gr.l

Initial

Bilabial-Alveolar .

High Front Vowel .790 .870 .735 .888 400 .620
Mid Front Vowel - - .752 .852 .640 .800
Low Front Vowel .750 .840 .680 .890 .710 .805
Center Vowel .780 .903 .810 .850 .760 .910
High Back Vowel - - - - .795 .865
Mid Back Vowel .820 .200 .830 .910 .660 .885
Low Back Vowel .810 .880 .815 .910 .797 .867
Final

Bilabial-Alveolar

High Front Vowel .543 .793 .435 .635 .373 .557
Mid Front Vowel .480 .700 - - .387 .520
Low Front Vowel .580 .754 .543 .740 .406 .596
Center Vowel .550 .840 .540 .795 .755 .850
High Back Vowel - - - - 425 .510
Mid Back Vowel .590 .700 - - .400 487
Low Back Vowel .605 .805 .563 .773 .590 .740

[ -
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/d/, in comparison to the lesser gain of 9 per cent in the performance
of the test sample in discriminating bilabial-alveolar nasals /m/-/n/
preceding low front vowels. At the same time, while the average dif-
ficulty index of .620 for word-pairs containing initial bilabial-alve-
olar nasals preceding high front vowels indicates a gain of 22 per
cent, items containing these contrasts are more difficult to discrimi-
nate in initial position in Grade One. As in other aspects of develop-
ment, auditory discrimination ability appears to have spurts and
plateaus.

As reported in Table 5.18, bilabial-alveolar sounds in final
position are more difficult to discriminate than bilabial=~alveolar
sound contrasts in initial position. The most difficult sound con-
trasts in Kindergarten with average difficulty indexes of .373 and .387
are bilabial-alveolar nasals /m/-/n/ following high and mid front vow-
els /i/, /1/, /el/, respectively. Average difficulty indexes of .435
and .480 also reveal that the voiced contrast /b/-/d/ and the voice-
less contrast /p/-/t/ are most difficult to discriminate following the
high front vowel as in "bib-bid" and the mid front vowel as in "pep-
pet". In Grade One, nasal contrasts following back vowels lvl, [of
with average difficulty indexes of .510 and .487 are most difficult
to discriminate. Although the greater gains are shown in comparison
of nasal contrasts following high and mid front vowels, average diffi-
culty indexes of .557 and .520 aad .596 reveal that more than 40 per
cent of Grade One subjects are still unable to discriminate contrasts
such as "deam-deen", "came-cane" and "pam-pan''. The least gain between
difficulty indexes (.08) is in bilabial-alveolar nasal contrasts /m/-

/n/ following the mid back vowel /o/ as in the word-pairs ''pome-pone”,
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and "comb-cone". Therefore, it may be stated that at the middle of
Grade One approximately 52 per cent of the subjects were still experi-
encing difficulty in discriminating bilabial-alveolar nasal sound con-
trasts following the mid back vowel /o/.

Alveolar-Velar Sound
Contrasts

Table 5.19 presents average difficulty indexes for the alveo-
lar-velar sound contrasts; /t/-/k/, /d/-1g/, /n/—/g/. As to be expect-
ed in English, there are no alveolar-velar nasal contrasts in initial
position. As shown in Table 5.19 the most difficult alveolar-velar
contrasts in initial position in Kindergarten and in Grade One are the
voiceless stop contrasts /t/-/k/ preceding a mid front vowel sound /e/,
JE] as in "tain-cain" and "keg-teg'. There is only a slight difference
of .024 between the average difficulty index of .664 for voiceless stop
contrasts /t/-/k/ and .680 for voiced contrasts /d/-/g/ preceding mid
front vowel sounds in Kindergarten. In Grade One the corresponding
indexes for these contrasts are .822 and .855. Thus, results show a
gain of 16 per cent in performance of the test sample in discriminating
voiceless stop contrasts /t/-/k/ as in "t ake-cake" and a gain of 17
per cent in discriminating voiced contrasts /d/~/g/ as in "game-dame".
It may be seen from Table 5.19 that alveolar-velar stop contrasts are
less difficult preceding back vowels /o/, /9/ as in "tote-coat" and
"gone-don" with average difficulty indexes ranging from .790 to .850
than contrasts preceding front vowel sounds with indexes ranging from
.664 to .750. In Grade One the range of difficulty was .822 to .885
for front vowel sounds and .885 to .890 for back vowel sounds.

In comparing alveolar-velar sound contrasts in final position
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TABLE 5.19

S OF UNLIKE WORD-PAIR ITEMS

RASTS
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Type of Sound Voiceless Voiced Nasal
/t/-1%/ /a/-1g/ /n/-/g/
K. Gr.l K. Gr.l . r.l

Initial

Alveolar-Velar

High Front Vowel .725 .865 .665 .845 - -
Mid Front Vowel .664 .822 .680 .855 - -
Low Front Vowel .670 .833 .750 .885 - -
Center Vowel - - - - - -
High Back Vowel .820 .885 .790 .885 - -
Mid Back Vowel .850 .890 - - - -
Low Back Vowel - - .820 .885 - -
Final

Alveolar-Velar

High Front Vowel .625 .780 .460 .720 .785 .870
Mid Front Vowel .620 .782 .660 .890 - -
Low Front Vowel .536. .708 .600 .780 .700 .881
Center Vowel .687 .830 .535 .810 .470 .560
High Back Vowel - - - - - -
Mid Back Vowel .675 .760 - - - -
Low Back Vowel .645 .823 .393 .643 .570 .695
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in Kindergarten the low average difficulty index of .393 for word-pairs
such as "cod-cog" reveals that the voiced alveolar-velar stop contrast
/d/-/g/ following a low back vowel is most difficult. While the most
difficult contrast in Grade One with a difficulty index of .560 is the
alveolar-velar nasal contrast /n/-/g/ following a center vowel; /3/,
among the least difficult contrasts in final position both in Kinder-
garten and in Grade One is the nasal contrast /n/-/g/ following a front
vowel /i/ as in "kin-king" and "pin-ping". The low difficulty indexes
of .643 reveals, as in Kindergarten, that 36 per cent of Grade One sub-
jects still find voiced alveolar-velar contrasts following low back
vowels, as "nog—nod: difficult to discriminate.

Bilabial-Velar Sound
Contrasts

Comparisons between bilabial-velar sound contrasts /p/-/k/ and
/b/~/g/ are not so numerous as comparisons between bilabial-alveolar
and alveolar-velar sound contrasts. Table 5.20 shows fewer bilabial-
velar stop contrasts in initial position following froat vowel sounds
and no bilabial-velar nasal contrasts. With the exception of the
voiceless bilabial-velar stop contrast /p/-/k/, the only contrast pre-
ceding a high front vowel, with an average difficuity index of .710,
all other difficulty indexes of word-pair Items containing initial
bilabial-velar sound contrasts are 2bove .750 in Kindergarten and above
.860 in Grade Ome. Like bilabial-alveolar and alveolar-velar sound
contrasts, bilabial-velar sound contrasts are more difficult to discrim-
inate in final position as shown by the indexes ranging from .480 to
.770 in Kindergarten and .680 to .870 in Grade One. While in Kinder-

garten the most difficult bilabial-velar contrast with a difficulty
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CONTAINING BILABIAL-VELAR SOUND CONTRASTS

TABLE 5.20
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Type of Sound Voiceless >VoiCEd
/p/-/k/ /o/-/g/ /m/-/g/
K. Gr.l K. Gr.l Gr.l

Initial

Bilabial-Velar

High Front Vowel .710 .860 - - -
Mid Front Vowel - - - - -
Low Front Vowel - - - - -
Center Vowel - - .810 .910 -
High Back Vowel .760 .87C - - -
Mid Back Vowel .760 . 890 .795 .900 -
Low Back Vowel‘ .780 .890 .780 .850 -
Final

Bilabial-Velar

High Front Vowel .604 .798 .770 .800 -
Mid Front Vowel .560 .725 - - -
Low Front Vowel .580 .770 .770 .870 -
Center Vowel - - .510 .680 -
High Back Vowel - - - - -
Mid Back Vowel . 480 .725 - - -
Low Back Vowel .565 .760 .564 .688 -
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index of .480 is the voiceless stop contrast /p/-/k/ following the mid
back vowel /o/ as in "cope-coke", in Grade One the most difficult con-
trasts with difficulty indexes of .680 and .688 are voiced following
the low back vowel /»/ and the center vowel /3/ as in "bog-bob" and
"tug-tub". As in the case of comparisoms of alveolar-velar contrasts
which show that Grade One subjects found contrasts following center
and low back vowels most difficult to discriminate in Grade One, com—
parisons of bilabial-velar contrasts also reveal that approximately 42
per cent of the subjects in the test sample had difficulty in Grade
One discriminating word-pairs containing bilabial-velar contrasts /v/-

/g/ following center and low back vowels /3/ and />/.

Summary

Comparisons of average difficulty indexes of bilabial-alveolar
contrasts /p/-/t/, /t/-/d! and [m/-/n/ and alveolar-velar contrasts
/p/-Ix/, /b/-/g/ and /m/-/n/ show that these sound contrasts are more
difficult to discriminete in Kindergarten than in Grade One and in
final position than in initial position (Table 5.21). These findings
show that the children not only developed general auditory discrimina-
tion ability from Kindergarten to Grade One but also an ability to dis-
criminate specific sound contrasts within similar environments. Find-
ings also reveal that contrasting of phonemes may be learned in initial
position first as children learn to attend to initial cues in words
without attending to the total word. |

In considering difficulty of contrasts in relation to place of
articulation subjects found bilabial-alveolar nasals more difficult to

discriminate than alveolar-velar stops and alveolar-velar stops more
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TABLE 5.21

AVERAGE DIFFICULTY INDEXES OF WORD-PAIR ITEMS INVOLVING
MOST DIFFICULT BILABIAL-ALVEOLAR, ALVEOLAR-VELAR
AND BILABIAL-VELAR SOUND CONTRASTS IN
KINDERGARTEN AND GRADE ONE

Initial Final

Sound Ave. Ave.
Contrast Grade Vowel Contrast Dif. Vowel Contrast Dif.

Bilabial-
Alveolar K H.F.V. /m/-/n/ .400 H.F.V. /m/-/n/ .373
One H.F.V. /m/-/n/ .620 M.B.V. /[o/-/n/ .487

Alveolar-
Velar K M.F.V. /[t/-/k/ .664 L.B.V. /d/-/g/  .393
One M.F.V. [t/-/k/ .822 c.Vv. /m/-/n/ .560

Bilabial-
Velar K H.F.V. /p/-/kx/ .71C M.B.V. /p/-/k/  .480
One L.B.V. /b/-/g/ .850 c.v. /b/-/g/  .680

H.F.V. /p/-/k/  .880 L.B.V. /o/-/g/  .688
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difficult than bilabial-velar stops. In initial position nasal con-
trasts and voiceless contrasts were more difficult preceding front
vowel sounds. In final position, with the exception in Kindergarten
of the difficult nasal contrast /m/-/n/ preceding a high front vowel,
contrasts were more difficult following center, mid and low vowel
sounds. At the same time, findings in the study are not definitive
suggesting that phonemic decisions processing is still developing and
that phonemic system learning is a complex and involved process.

For comparative purposes bilabial-alvéolar sound contrasts as
reported in Table 5.18 are briefly summarized in Table 5.22. Table
5.22 shows most difficult and least difficult sound contrasts and the
average number of children who discriminated correctly word-pair items
containing these sound contrasts. The most difficult and least diffi-
cult alveolar-velar sound contrasts as reported in Table 5.19 and the
average number of children who discriminated correctly word-pair items
containing these sound contrasts are presented in Table 5.23. Table
5.24 shows the most difficuit and least difficult bilabial-velar sound
contrasts as reported in Table 5.20 and the average number of children

who discriminated correctly word-pair items containing these sound con-

trasts.

Voicing

As indicated in Table 5.21, average difficulty indexes of dif-
ficult sound contrasts, as well zs difficulty indexes of individual
word-pair items as measured by the SNADT reported in Table 5.12 and
Table 5.13, show that word-pair items containing voice&