University of the Pacific

Scholarly Commons

University of the Pacific Theses and

Dissertations University Libraries

1977

An Analysis Of The Relationship Between Auditory Processing
Skills And Reading Achievement At The Kindergarten And First
Grade Levels.

Susan Baime Neuman
University of the Pacific

Follow this and additional works at: https://scholarlycommons.pacific.edu/uop_etds

6‘ Part of the Higher Education Commons

Recommended Citation

Neuman, Susan Baime. (1977). An Analysis Of The Relationship Between Auditory Processing Skills And
Reading Achievement At The Kindergarten And First Grade Levels.. University of the Pacific, Dissertation.
https://scholarlycommons.pacific.edu/uop_etds/3283

This Dissertation is brought to you for free and open access by the University Libraries at Scholarly Commons. It
has been accepted for inclusion in University of the Pacific Theses and Dissertations by an authorized
administrator of Scholarly Commons. For more information, please contact mgibney@pacific.edu.


https://scholarlycommons.pacific.edu/
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/libraries
https://scholarlycommons.pacific.edu/uop_etds?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F3283&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1245?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F3283&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/uop_etds/3283?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F3283&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:mgibney@pacific.edu

AN ANALYSIS OF THE RELATIONSHIP BETWEEN AUDITORY PROCESSING SKILLS AND

READING ACHIEVEMENT AT THE KINDERGARTEN AND FIRST GRADE LEVELS

Lf

TN

A Dissertation
Presented to
the Faculty of the Graduate School

University of the Pacific

In Partial Fulfillment
of the Requirementé for the Degree

Doctor of Education

by
Susan B, Neuman

July 1977

|

il l} N1 B I N N
i
I
i

AN LT

|

1 LN

|




Lo fuis o] )

COPYRIGHT, 1977
SUSAN BAIME NEWMAN

ALL RIGHTS RESERVED




This dissertation, written and submitted by

SUSAN B. NEUMAN

is approved for recommendation to the Committee

il
’
i

OO 1 R 8 ) O
i

on Graduate Studies, University of the Pacific

Dean of the School or Department Chairman:

bacar JI}W

Dissertation Committee:

KW,EZ/Q;ﬁﬁgy ;?.‘7¢4°’,4£;14&Ze Chairman
J :

j?;;%oe«£Zon14? rz;;%1/£C2uei;7

ﬁWM&W

Williwin) [ pcon /@/W

Dated July 6, 1977




AN ANALYSIS OF THE RELATIONSHIP BETWEEN AUDITORY PROCESSING SKILLS AND
READING ACHIEVEMENT AT THE KINDERGARTEN AND FIRST GRADE LEVELS

Abstract of the Dissertation

. PURPOSE: This study was designed to measure the effects of an auditory training program.

The primary goal was to investigate whether auditory skills can be taught. A secondary
goal was to determine if these auditory processing skills, as defined in the training pro~
gram, facilitated growth in overall reading achiavement.

PROCEDURE; Students from seventeen kindergarten and first grade classrooms in the Btanford
Pyblic School System were chosen to participate in this study. Schools were randomly
assigned to the experimental and control groups. The experimental group participated in the
Auditory Processing Training Program, an instructional system using audlo taped lessons and
worksheets, five to fifteen minutes in length, three times weekly for a period of seven

T

T

gran of reading instruction (Ginn 360). In order to equalize treatment among the experimental
classrooms, controls were implemented regarding the enviromment, the teacher's role aud the
student aides. Three test measures were administered to assess growth in the student's
auditory processing, visual perception, and reading achievement skills: the Auditory Pro-
cegsing Test, the Motor~Free Visual Perception Test, and the Metropclitan Achievement Test.
Analyses of covariance were utilized to examine differences between the two groups. The
Pearson product-moment correlation coefficient was computed to analyze the relationship be-
tween auditory and visual perception for the experimental and control groups. In addition,
the treatment group was divided into three levels: high, middle, and low on initial reading
achievement scores to determime which group was most affected by the imstructional program.

months. Both the experimental and control groups were exposed to the traditional basal pxo

FINDINGS:

"1) The improvement in auditory processing scores for the treatment group was significantly

higher than the control group, at the first grade level. The results at the kindergarten
are mixed, duz to methodolégical problems which prevented collection of valid ‘pretest data.
Therefore all inferences about experimental effects are based on an analysis of post-test
scores among students of differeut socloveconomic levels. These results indicated that the
Auditory Training program was effective in developing sound blending skills among kinder-
garten children, but was not effective in the development of auditory discrimination.

2) There were significant interactions between the treatment group and sex on subtests of
the Auditory Processing Test, with boys showlng greater improvement than girls.

3) The treatment program was most effective among low or middle.levels of reading achleve-
ment.

4) There were no significant differences in improvement in reading achievement betweer the
treatment and control group at the first grade level. However, at the kindergarten level,
the control group scored significantly higher than the treatment group on the Scund~Symbol
Relationship subtest of the Metropolitan Reading Readiness Test.

5) Auditory and visual perceptusl skills were highly correlatad in both treatment and
control groups.

CONCLUSIONS: Results of this experiment indicated that auditory skills can be taught.
Improvements in Auditory Sound Blending, Auditory Sequential Memory and Auditory Visual
Integration were significatnly higher for the treatment group In the first grade. This was
especially true for children at the low and middle levels of readimg achievemsnt. This im~
provement in auditory skills however, did not translate into innreased reading achievement
within the experimental perlod. It could be that significant effects will be in evidence
later on, but further research will be necegsary to explore this possibility.

Difficulties in testing these skills among kindergaruén children severely limit the ability
to measuce treatment effects at this age level. A different experimental design will be

'.nﬂcessary 1f further research 1ls to proceed successfully.

RECOMHMENDATIONS: Replications of this study using a haterogeneous population would augment
the inferential concluaions drawn from this study. In addition, a simplified versiou of the -
progran for the pre~kindergarten and kindergarten levels would allow for a true test of the
usefulness of auditory processing training. However, due to the general finding that audi-
tory processing skills are not transferable to reading achievemant, new avenues of research
emphasizing language improvement, particularxly at the kindergarten level, are recommended.
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Chapter 1
THE RESEARCH PROBLEM

Few people will dispute the central importance of reading instruc-
tion in elementary education today., Even with a modern curriculum which
includes many nonreading experiences, reading remains the main source of
knowledge, stimulation and pleasure, Trace states:

Réading is not merely a basic subject in school; it is the basic
subject., Reading is the base upon which virtually all formal learning
rests; so that if a gtudent can read.well,lhe can learn much, and if
he reads badly, he will learn very little.

One of the principle foci of reading research over the past several
decades has been auditory discriminatién and its effect on reading achieve-
ment..- Investigations have approached this issue from a number of distinct
methodological strategies, One conclusion has been consistently forthcoming:
if a child is ﬁnable to hear and distiqguish separate sounds, he will have
difficulty in reading.2 Authorities agree that these skills are developmental
in natureo3 Unless there is a specific impairment, usually there is a con-

sistent increase in auditory ability with age. Children, though, very in

their rate of development. Sometimes these skills do not appear until

1Arthur Trace Jr., Reading Without Dick and Jame (Chicago: Henrty
Regnery Co., 1965) p. 26

2Anne Morency, "Auditory Modality--Research and Practice,”

Perception and Reading, Helen K. Smith Ed, (Newark: International Reading
Association, 1968,)Pp. 11=13, , ‘

¥

3Alex Bannatyne, "The Transfer From Modality Perceptual to Modality
Conceptual," Perception and Reading (Newark, Internatiomal Reading Association
1968), pp. 7-17.




nine years of age. Ag a result, when children come to school, there may
be sounds that they may not be able to hear or reproduce. Thus, unless
the maturing factor can be hastened, there will be a part of the
code in his beginning reading program which the child will not be able
toimaster. There is a lack, however, of consensus in regard to the
strength of the relationship betweeﬁ auditory skills and reading achieve-
ment., Durrell and Mﬁrphy studied the relationship of ability t§ identify
sounds in spoken words and reading achievement in grades one through
three, Correlations between the auditory analysis ability and achievement
were reported high in each case., The authors believe thét-ability to
notice the separate sounds in spoken‘wofds is a highly important factor
in determining a child's success in learning to read.4

On the other hand, Dykstra examined the relationship between
prereading measures of.auditory discrimination and reading achievement
at the end of the first grade. He found a relatively low correlation
between auditory abilities and success in reading. He concludes that
the first grade teacher should not expect that the development of auditory
discrimination skills will be suffiéient at that age to ensure their
success in mastering the reading task.?

Perhaps one reason for the apparent disagreement between these

two sources is the fact that the skiils being analyzed and tested here, as

“Donald D, Durrell and Helen Murphy, "The Auditory Discrimination
Factor in Reading Readiness and Reading Disability," Education,73, (May,
1963) pp. 556-60. :

5Rdbert Dykstra, "Auditory Discrimination Abilities and Beginning
Reading Achievement,"” Reading Research Quarterly, 1, (Summer, 1966) pp.5-34.
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well as the majority of research are concerned with discrimination skills
only, rather than higher order integrative abilities which appear to in-
fluence learning success in a more specific manner. An appraisal of.the
auditory processing skills By Lerner6 reveals such skills as: auditory
sensitivity, auditory attention, auditory discrimination, auditory memory,
and auditory-visual integration. Thﬁs auditory discrimination is only

one of six important skills that have been identiried as integral to the

s o

reading process. Theretore,; ineorder to analyze the iwportauce of audi=

tory perception and its relationship to reading, it seems that these

skills should be included as well, - ¢
While studies involving a more cdmplex analysis of auditory per-

ceptual skills are now being conducted, comparisons are still difficult

due to the imprecision'of our understanding of the subskills that make

.up auditory perception, For example, Witkin's interpretation of auditory

processing skills includes the following subskills, which have been in-
corporated in the Auditory Perceptual Training Program funded. through a -
Title III project grant:

. Selective Listening

Discrimination of Speech Sounds

Identification of Intonation Patterns

Recognition of Standard subject/verb agreement

« Recognition of the order in which speech sounds are presented

v oo
*

The Auditory Perceptual Training Program does not directly teach reading

skills or listening comprehension, but concentrates on those processes

8Janet W. Lerner, Children With Learning Disabilities, Second
Fdition, (Boston: Houghton Mifflin Co., 1970) pp. 178-79.




wvhich underlie the cognitive listening skills.7

It is difficult to compare this concept of auditory perception
with one such as Rosner's Auditory Analysis Program--a component of the
.Perceptual Skills Curriculum developed by the Research and Development
Center at the University of Pittsburgh.8 Rosner defines auditory an-
alysis as the "resolution of spoken words into their phonemic pérts."9
A question might be raised as to whether Rosner is referring simply &
a new phonic technique or perhaps a more sophisticated linguistic
approach. Rosner states that the general goal of the program is to teach
those skills used in analyzing spoken words into their component parts:
words within phrases, syllables within words; ultimately phonemes within
increasingly complex contexts,l0 He lists the terminal objectives as:

1. Reproduction of sound patterns

2, Substitution of sounds in the beginning, middle and final

position

3. Short-term memory using numeral and words

Both Witkin's and Rosner's programs are comparable in several
ways: Students are taught to identify sounds, blend sounds together
to form words and recognize language units and structures.

And yet in some major aspects these programs are quite dissimilar,

Clearly, Witkin emphasizes language and listening skills; in fact four-

‘ 7Belle Ruth Witkin, Project Director, '"'The Auditory Perceptual
Training Program," ESEA Title III Project 0471, Juns 1973.

8Jerome Rosner, "Auditory Analysis Traing With Prereaders,”
Reading Teacher, 27, 4, January 1974, pp. 379-84,

Ibid. , p. 379.

14, , p. 381.
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teen out of thirty-five lessons focus on "competing messages'--the ability

to attend to one sound rather than another. On the other hand, Rosner

stresses auditory discrimination and reading. Witkin's program might

be called a modality processing approach, which evaluates and analyzes

the processing abilities that underlie the learning task, while Rosner's

program stresses a skill sequence approach, one which analyzes and
evaluates the task to be learned. ‘Therefore, in research one might

find conflicting results as to the benefits éf auditory perceptual tvain- .
ing due to the fact that these programs and others like them are empha-

sizing quite different skills, ¥
Furthermore, in many reseérch designs investigating the relation-
~ ship bet&een auditory perception and reading achievement, a standardized

measure has not been utilized. Witkin, in a study of 117 second graders

measured differences in auditory perception for the experimental and

control groups with the Composite Auditory Perception Test (CAPT)--a

FPRY DY 108 ot R 04 ISP
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criterion measure developed by the authors.ll This‘test, while using

different pictures, is remarkably similar to the program itself. It is

IEREE T pY] ity

no surprise that the experimental group which has received six months of

training, scored significantly higher on the CAPT than the control

group. Clearly program familiarity has become a threat to external —

validity, and thus the results, that the experimental group was superior
in auditory perception, must be suspect.
Rosner also used a criterion measure to test auditory analysis

abilities with 145 preschooluand.kindergarten children.12 ' _ —

1y tkin ' | —

12Rosner, op. cit., pp. 379-83.



Students in the experimental group made significant gains over the

control; however, again, these results could possibly be attributed also

to program familiarity. ‘ ==

In both cases, no standardized measures have been used to determine : S

change in auditory perception, or reading achievement. One could argue é
on the basis of familiarity alone, the experimental group was favored.
Furthermore, professionals must begin to ask whether perceptual train-
ing leads to overall reading achievement., If it does not, one must question

the usefulness of these programs in elementary education today.

II, THE PROBLEM o

Statement of the Problem

Techniques of phonic instruction and auditory discrimination have

been the subject of research for many decades. However, the broader

WELTO AN LS

concept of auditory perception as a major pathway for learning has been S B

relatively neglected, Thus, when a child is unable to succeed in phonic

instruction in school, this could be due not to an impairment in hearing

TR T | S L T

or inattentiveness, but a disability in auditory perception--the ability

to recognize and interpret what is heard.

The strength of the relationship between auditory perception e

and reading has not yet been determined. Research in this area has been

delayed because of inadequate test measures, and the lack of a clear
definition of the subskills which encompass auditory perception,
This study analyzed seventeen kindergarten and”first gréde
classrooms in order to determine the relationship between auditory
perception and reading achievement. The investigator utilized the ;;%;;;;

analysis of covariance to measure change in auditory perceptual skills _ S—



and overall reading achievement over a period of eight months.
IITI. SIGNIFICANCE OF THE STUDY

Visual perceptual training has received wide attention, mainly
- through the efforts of Marianne Frostig., However, little information
is known about auditory processing skills and their relationship to
academic achievement. Dunn13 and othersl4,15 state that perhaps the

~auditory channel is, in fact, more important for school instruction

[P e o i |t

i

AL IINETTLALY,

than the visual channel. Thus, the specific benefits and results of

this research will include: .
1. An indepth study of the various levels of auditory perception
2, An analysis of the relationship between auditory and visual
perception, |
3. The development of a useful group measure which may be used
by the classroom teacher in determining auditory deficiencies.
4. The use of a standardized achievement test to determine the .
relationship of auditory perceptual skills and reading achieQement
for the kindergarten and first grade levels.
5. The development of an auditory perceptual training program,
wﬁich may be used by the total classroom, the individual student who

has been assessed to have auditory difficulties, or by the remedial

student,

2
1~’Lloyd Dunn, "Special Education for the Mildly Retarded--Is
Much of It Justifiable,” Exceptional Children, September, 1968, pp. 5-22.

14Joseph Wepman, "Auditory Discrimination, Speech and Reading,"
Elementary School Journal, 1960, pp. 325-333,

15Thomas Oakland and Fern C. Williams, Auditory Perception,
(Seattle: Special Child Publications, Inc., 1971) pp. 7-9.
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IV, PURPOSE OF THE STUDY

The purpose of this study was to explore and analyze auditory
processing skills to determine if these skills can be taught, and if they
positively effect reading achievement. More,specifically, the study
addressed the following issues:

1. Can auditory.processing skills be taught using the Auaitory
Processing Training Program?

2. To what extent do auditofy processing skills effect reading
achievement? |

3. Is their a relationship between auditory processing training
and reading achievement?

4. 1Is their an interaction between auditory processing ﬁraining
and socioeconomic status with respect to auditory processing skills and
reading achievement?

5. Is the effectiveness of the auditory processing training program

related to the achievement level of the pupil?

6. - Is there a difference between kindergarten and first grade
pupils in their ability to develop auditory perceptual skills?
| With these objectives in mind, the following experimental hypo-
theses were generated:

1. Students participating in the Auditory Proceséing Training
?rogram demonstrate greater improvement in auditory skills in the kinder-
garten and first grade levels as measured by the Auditory Processing
Test, than those using regular basal instruction.

’ ‘ 2. Students participating in the Auditory Processing Training
Program demonstrate greater improvement in reading achievement, as

measured by the Metropolitan Readiness Test for the Kindergarten

ST T R LI

BT SIT




Ji L LI

classrooms, and the Metropolitan Achievement Test for the first grade
classrooms, than those using regular basal instruction.

3. Students in the treatment program show greater improvement
in visual perceptual abilities as measured by the Motor-Free Visual
Perception Test, than students using basal instruction alone.

4., The boys in the treatment program exhibit higher scores on
the Auditory Processing Test, than the boys using basal iInstruction
alone,

5. The boys in the treatment program exhibit higher scores on
the Metropolitan Achievemeﬁt Test, than the boys using basal instruction
alone,

6. Students of the low and middle socioeconomic status groups
who participate in the treatment program show greater growth in auditory
skills-as.mmeasured by the Auditory Processing Test, and reading achieve-
ment , as measured by the Metropolitan Achievement Test, than do similar
pupils who use basal instruction alone,

7. Students in the low and middle achievement groupé, as measured

by the Metropolitan Achievement Test, receiving the supplemental auditory

training program demonstrate higher auditory processing scores than students

at these levels receiving basal instruction alone.
V. ASSUMPTIONS AND LIMITATIONS

The assumptions upon which this study was based are as follows:

1. Reading is a major source of attaining knowledge, thus the
acquisition of skills at the kindergarten and first grade levels is
imperative for overall academic achievement.

2. At the initial stages of reading acquisition, perceptual

skills are prerequisite to conceptual development. Thus, perceptual

SORLTII
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demands are the most acute at the earlier stages of school training.16

3. Auditory perceptual skills can be identitied, analyzed, and

4.17,18

tabulate

4. The definition of the subskills which encompass auditory

perception provide an acceptable foundation for this study.19 : %
5. While auditory perceptual skills are thought to be develop-
mental in nature, all children do not necessarily éttain them, or develop
6. Thé Motor-Free Visual Perception Test, the Metropolitan
Readiness Te;t, the Mé£r0politan Achievement Test, and the Auditory «
Processing Test are valid and reliable measures.
7. The reliability of two subtests, the Auditory Sequential
Memory Subtest, and the Auditory Sound Blending Subtest, of the Auditory
Processing Test have been established using the Kuder-Richardson Formula.

Since the content was not changed, it is assumed that the validity of f*ff;f*

these tests remains the same.

8. Based on a complex prescreening procedure conducted by the

Branford Board of Education, all students involved in this study demon-

16Doris Johnson, and Helmer R. Myklebust, Learning Disabilities: ==
Educational Principles and Practices, (New York: Grune and Stratton,

17
Ibid., pp. 66-136.

Janet Lerner, Children With Learning Disabilities, Second
Edition, (Boston: Houghton Mifflin Co., 1976) pp. 178-79.

9
Ibid., pp. 178-80. E
20 " . ,
: Alex Bannatyne, '""The Transfer From Modality Perceptual to =
Modality Conceptual,"” Perception and Reading, Helen K., Smith Ed. (Newark: R
International Reading Association, 1968) pp. 7-17.
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strated normal hearing acuity, and language ability. All students with

visual problems were given corrective prescriptions. Children with lTang-

uvage difficulties were directed to a developmental kindergarten, and thus

not included in this study.

9. The data collected from this study may be of value to ed-
ucators, publishers, and parents.
This investigation was also based upon certain limitations which
restrict the applicability of the researcher's findings:
1. The experiment is based in Branford, Connecticut, an average
- surburban community in New England. This community contains no signi-

icant minority population. While one can safely generalize from the find-

ings of this school district to other average communities, the robustmness

i] LB LALTERIIT
I

IR

of these findings must await further replications.

2., The Auditory Processing Test 1is a group measure designed to

[ PN FT A
|

assess children's performance in the classroom setting. It is thus not
as sensitive as an individual test measure might be. Two of the subtests
used in the Auditory Processing Test have been adapted as group measures

from the Illinois Test of Psychoiinguistic Abilities: The Auditory

Sequential Memory and the Auditery Sound Blending Subtests, The Kuder-
Richardson Fd:mula was applied to establish relisbility. However, since -
thercontent-remained the same, the validity was not redetermined.

3. No attempt was made to equate the teachers in the experimental
and control group, in terms of years of experience, educational back-

ground or age.

4, All of the seventy six lessons in the Auditory Processing
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Training Program were not completed. This was caused by the following
reasons: faulty tapes, minimum school days, special events, lack of

student aides, and the delay of the program at the beginning of the

school year., In addition several of the tapes which were originally

fifteen minutes in length were shortened in order to allow all reading
groups to participate in the alloted time period.

5. Only children with complete test information were included

in the analysis of data.

VI, DEFINITIONS OF TERMS USED 5

The following definitions of terms have been used throughout
this study:
1. Auditory Acuity: The ability to detect the presence of

sounds at various levels of intensity and frequency, and to transmit
them to the brain,2l

_ 2. Auditory Attention: The ability to direct and sustain atten-
tion to sounds.Z% '

v 3. Auditory Blending: The ability to blend single phonic elements
or phonemes into a complete word.

4, Auditory Closure: The ability to recognize a whole or
Cestalt, especially when one or more parts 82 the whole are missing or :
when the continuity is interrupted by gaps. o A

21Thomas Oakland and Fern C, Williams, Auditory Perception, ;é:;%fé
(Seattle: Special Child Publications, Inc., 1971) p. 10,

221p4a. , p. 1L.

23Janet Lerner, Children With Learning Disabilities, Second
Edition, (Boston: Houghton Mifflin Co., 1976) p. 179.

247bid., p. 425.
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5. Auditory Comprehensjion: The ability to decode and derive
meaning from auditory stimuli,’

6. Auditory Discrimination: The ability to recognize a differ-
ence between phoneme sounds and to identify words that are the same or
words that are different.

7. Auditory Figure-Ground: The ability to distinguish an
auditory message (figure) from other sounds or messages present at the
same time (ground); tge ability to concentrate on the message and to
shut out distraction.

8. Auditory Memory: The ability to store and recall what one
has heard.?4% e

|
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9. Auditory Perception: Receiving, processing and classifying
sensory information for coding into familiar symbols,2

10. Auditory Processing: The ability to obtain meaning from <
auditory stimuli. The; Bpe01flc abilities include: amnalysis, synthesis,
storage and retrieval,

11. Auditory Sequencing: The ability to remember the order of
items given orally in a sequential list.3l

250akland and Williems, p. 10,
26Lerner, op. cit,, p. 178.

27Belle Ruth Witkin, Project Director, "The Auditory'Percebtuél
Training Program, ' ESEA Title III, Project 0471, June 1973, Teacher's
Manual, p. 12.

28Lerner, op. cit., p. 178.

29Dav1d F, Barr, Audltory Perceptual Dlsorders, (Springfield:
Charles C. Thomas, 1972) p. 3.

305ames ¢. Chalfant, and MArgafet A, Schefflin, Central Processing
Dysfunctions in Children: A Review of Research, (Washington, D.C.:
U.S. Department of Health, Education, and Welfare, 1969) p. 9.

31

Lerner, op. cit., p. 178.
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12, Auditory Synthesis: The ability to combine smoothly all
the sounds or syllables of words to make them a whole, or the ability
to analyze a word into its separate sounds, 32

13. Auditory-Visual Integration: The ability to integrate both
visual and auditory abilities,>9

14, Intonation system: The linguistic system within any par-
ticular language that has to do with the pitch, (melody), stress (agccent},
and juncture (pauses) of the spoken language.””

15, Modality: The pathway through which an individual receives

information and thereby learns. The modality concent postulates that P
some individual's learn better through one modality than threugh anothers”

16, Phoneme: The smallest unit of sound in any particular lan-
guage.36 - '
§
17. Temporal Sequencing: The ability to distinguish and re~-

member the order of occurrences of a series of sounds.3/

18, Visual Perception: The identification, organization, and
intergretation of sensory data received by the individual through the
3 .
eye,

VI, SUMMARY

Auditory processing skills are generally believed to precede
the acquisition of phonics, and later, reading achievement. Recently,

the subskills within auditory perception have become more clearly defined,.

‘ 32Lerner, op. cit., p. 178.
33Oakland and Williams, p. 11.

34Lefner, op. cit., p. 178,

P1bid., p. 428.

36

Ibid., p. 428.
7

Witkin, p. 12,

38Witkin, p. 12,
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However, research studies testing the relationship between these skills

and reading achievement have been inconclusive, There are several

reasons for this: 1) there is a lack of reliable group test measures,

2) there are few instructional programs which attempt to teach these
skills, 3) researchers have not used standardized reading achievement
tests to measure overall effectiveness of these skills on academic

achievement,

Therefore, the purpose of this study is to analyze if auditory
processing skills can be taught, using the Auditory Processing Training
§-

Program, developed by the investigator, and to explore the relationship -

between improvement in auditory processing and reading achievement,




- Chapter 2
REVIEW OF THE LITERATURE

The literature in the field of auditory perception is, at times,

self-contradictory, and appears to be less clear-cut than in many other

FICIE <

areas of reading research, The literature involves various fields of

study: audiology, cognitive psychology, reading, and psycholinguistics,

&
As a result, it lacks a unified paradigm or model to aide instruction.

- There is, in fact, no precisely accepted definition of the term auditory

perception itself. Research often includes auditory discrimination,

“auditory perception, and auditory processing as interchangeable terms,

Clearly then, a clarification of the nature of auditory processing
skills is necessary., Therefore, this review will attempt to confront
the following issues in the literature:

1. An underlying language model which defines the auditory

process

2, Levels of auditory prbcessing and their relationship to
reading |

3. The modality concept

4, AuditoryfVisual integration and its relationship fo reéding
achievement |

An Uaderlying Lanpuage Model

Any analysis of auditory processing skills wust first be pfe-

ceded by a conceptual understanding cof language functioning.

S
|
|
|




Osgood's model of normal language development is behavioristic
in nature and involves SS and RR associations and the typical S~R bonds.
This model has had a significant impact on research in this area, and
thus serves as a general overview of the process of language develop-
ment. It encompasses two dimensions of language behavior: language

processes and levels of organization (see figure 1)1.
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Level : Decoding | Association | Encoding
N Represenational rm || ———— Sm
{ | (rm=- sm etc.)
| ‘
Predictive .l Sequential . R
£ 7| autonomism | %
Integrational / | \
o . | Unit . .
Evocative ; { autonomisms r
Projection s { Reflex —> :
$ —-_\t ;7 7 7
T Non -neural S R z
. Figure 1 i

Osgood's Model of Normal Language Behavior

The language processes include:

1. Decoding-~-receiving stimuli

2, ASsociation—-mediating between decoding process‘and éxpressive
behavior |

3. Encoding--using the language for the expression of ideas

1Patricia I. Myers, and Donald D. Hammill, Methods For Learning
Disorders, (New York: John Wiley and Sons, Inc. 1969) p. 31. '
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There are three levels of neural organization:

1. Projection--relating receptor and muscle events to the
brain

2, Integration--sequencing and organization of incoming and
outgoing messages.

3. Representational--the cognitive level

Thus the child receives a sensory signal at the projection level,

The ihterpretation of the physical stimuli occurs at the integration
level., At tge representational level, the person responds to the sene
sory integration. This is the point in the model at Whichimeaﬁing is
decoded. The meaning is then processed through the integration level
leading to encoding which then elicits a set of automatic and séquential
motor elements.2

Wepnan's model of language development, although similar to
i0sgood's in major aspects, takes into account memory, internal and ex-
ternal feedback and modalities of transmission. (see figure 2).3

This model indicates that a developmental hierarchy exists in
each child where he proceeds from birth through approximately eight
years using his concurrently expanding neurological potential for more
and more complex behaviors, Three levels of gradation of behaviors are
identified: the reflex, the perceptual, and the conceptual., Each level

depends for its complete maturation and function upon the preceding

level. At each level the various sensory pathways (modalities) are

21pid., p. 3L

3Ibid., p. 33.
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independent, all feeding into a common central process, which in turn

-@lects the mode of output. .At the perceptual level the child learns to

-discriminate, retain, recall, sequence, and orient auditory, visual,

tactile, kinesthetic stimuli. His capacity to perform these manipula-
tions of signals improves as his neurological system becomes differen-

tiated, Finally, he develops his conceptual abilities.  Only when his

'Aperceptual abilities have been refined can he reach the conceptual level

T
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involved in language comprehension and use.4

<—— CENTRAL NERVOUS SYSTEM —>

TRANSMISSION —— INTEGRATION —— TRANSMISSION

LEVELS OF (peHASH) LEVELS OF
FUNCTION (AGNOSIA) ' (APRAXIA) FUNCTION

' THOUGHT AND
CONCEPTUAL LANGUAGE

IMITATION

REFLEX

EXTERNAL FEEDBACK

~ Figure 2

Wepman's Model of Language Development

These two models of language development serve as the major

underlying rationale for most of the research and instructional programming

4Joseph Wepman, ''The Perceptual Basis for Learning," pp. 25-43
in H. Alan Robinson (ed.) Meeting Individual Differences in Reading,
(Chicago: University of Chicago Press, 1964)
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in the area of auditory and visual perception. Each model assumes that
both modalities must be intact in order to achieve the highest level--

cognition--needed to comprehend and use language effectively. If one

‘of these modalities is impaired, according to these theories, language

functioning will pe inhibited.

Auditory Functioning and its Relationship to the Reading Process

‘Figure 3)6

Learning to read is a skill involving the ability to associate

patterns of sound with graphic presentations.5 According to Myklebust,

: <
this skill must be preceded by many stages of languzge behavior (see

Verbal Symbolic Behavior .

Visual Expressive Language —~
Writing

Visual Receptive Language—
Reading

"Auditory Expressive Language
Speaking

Auditory Receptive Language--
Comprehending Spoken Word

Inner Language
Auditory Symbol and Experience

Experience

Figure 3

Myklebust's Hierarchy of Language Behavior

SRachel Burkholder, '"The Improvement in Reading Ability Through

the Development of Specific Underlying or Associated Mental Abilities,"
Unpublished Doctoral Dissertation, University of Arizona, 1968) p. 1.

6
Myers, and Hammill, op. cit., p. 169.
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The first level is acquisition of meaning or inner language. -
Next, auditory symbols and experiences are associated, resulting in the
child's comprehension of spoken words, or receptive 1énguage. The
following level is auditory expressive language, as evidenced in speech.
Comprehension of printed words or reading (visual receptive language)
is followed by expression of printed words in writing (visual expressive

1anguag¢).7 As is true of all developmental theories of learning, all

-levels build upon one another., Thus, reading skills are mastered by

superimposing visual symbols on the already firmly established auditory
base.8 |
Most often, auditory capacities develop as part of the behavior
of the maturing child and become the foundation upon which language is
built. ‘However, an undetermined number of children who appear to hear
normally enter school with perceptual problems. These children have
difficulty interpreting, and understanding sounds or categorizing and
structuring their auditory world, Therefore, they respond inéonsistently
and»inappropriately to auditory stimuli.9 ‘
Sabatino describes.the process as having four steps:

1. The child must be able to differentiate sounds of the lang-

uage.,

"Thid., p. 169.

Doris Johnson and Helmer R. Myklebust, Learning Disabilities:
Educational Principles and Practices, (New York: Grune and Stratton,

1964) pp. 30-38. :

9James C. Chalfant and Margaret A. Schefflin, "Central Processing
Dysfunctions in Children: A Review of Research,'(Washington, D.C: U.S.
Department of Health, Education and Welfare) NINDS, Monograph No. 9,
1969, p. 91,
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2. He must be able to link these sounds as symbols with an

expefience.

3. The éhild must note that the symbol and experience being
isolated represent a mnew concept,

4, The child mﬁst remember the spoken'word, the experiences,

and the contexts in which it and its associations fit, and then repro-

duce the word at the right time.10

Chalfant and Schefflin describe a simplified information process-

R RN 2 it 1 (ﬂ'l Sz

11 sTiMULUS CENTRAL PROCESSING RESPONSE
> QUTPUT

. An Information Processing Model

ing model:

FEEDBACK

Figure &4

ANALYSIS
SYNTHESIS
STORAGE,

Input represents the sensory system responsible for.feceiving
auditory and visual stimuli through the sensory organs. Analysis,
Syhthesis, storage,.and retrieval represent.the central processing
system which occur in the brain during the précessing of sensory informa-
tion. OQtput is the behavioral response of the individual. It is not

‘possible to observe these processes directly; only the behaviors which

make demands on them.12

10pavid A. Sabatino,"Auditory Perception--Development, Assessment,
and Intervention," pp. 50-51, in L. Mann and D. Sabatino (eds), The
First Review of Special Education, Volume 1, (New York: Grumne and

Stratton, 1973).

lichalfant and Schefflin, op.-cit., p. 3.

12
Ibid., p. 3.
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Flowers has defined these central processing functions in terms
of auditory perception as the following: 1) auditory semsitivity,
2) auditory attending, 3) auditory discrimination, 4) auditory .
mémory,.S) auditory integration, and 6) auditory-visual integration.
He believes that a careful appraisal of auditory processing skills
should be an important featﬁre of the assessment of every child
13 ’

with reading difficulties.

While auditory perceptual skills are beginning to become

more clearly defined, the extent of the relationship of these

skills to reading achievement is still not known. P

The Relationship Between Auditbry Skills and Reading Achievement

The theoretical models presentéd in the previous section
suggest that particular auditory skills, such as discriminatioh,
sound blending, auditory-visual integration, are prerequisites
for mastering reading, and that deficiencies in these skills may
actually cause reading failure. Hammill aﬁd Larsen reviewed
thirty-three studies, using correlaticmal statistical procedures,
which dealt with the relatioﬁship in reading achievement with
‘measures in auditory perception, in order to test this hypothesis,
Using a combined criterion for predictive usefulness of .35 from

14

Guilford, and Garret~", they found that:

13Richard M. Flowers,"The Evaluation of Auditory Abilities
in the Appraisal of Children with Reading Prcblems,"" pp. 21-22
in Helen K. Smith (ed) Perception and Readire, (Newark: Inter-
national Reading Association, 1968).

Yponatd D. Hammill and Stephen C, Larsen, "The Relationship
of Selected Auditory Perceptual Skills and Reading,' Journal of
Learning Disabilities, No., 7, p. 430,
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1. The median coefficient between reading and combined
auditory skills was not significant at the ,05 level,
| 2, There was no significant rélationship between specific
auditory skills to various subskills in reading.
3. There was an insufficieﬁt number of correlation coeffi-
cients to permit analysis of longitudinal résearch as Weil as the

relationship of auditory skills at barticular grade intervals,

Hammill and Larsen. concluded that the measured auditory
skills are not usefuily related to reading. Furthermore,.the time
and expense currently devoted to auditory training in the school’s
should be re—evaluated, if the purpose of such training is to
improve reading proficiency.15 |

There are several important issues needed to be raised
regarding this review:

1, The'coefficient of .35, specified as the criterion
of predictive usefulness is arbitrary at best. Several studies

(Hérrington and Durrell,16 Kahn and Birch,l7 Birch and Belmont,18

131hid., p. 430.

16Sister Mary Jane Harrington, and Donald D, Durrell,
"Mental Maturity Versus Perception Abilities in Primary Reading,”
Journal of Educational Psychology, 46, 1955, pp. 375-80.

17Dale Kahn and Herbert G. Birch, "Development of Auditory-
Visual Integration and Reading Achievement,'" Perceptual and Motor
Skills, 20, 1965, pp. 295-305.

8 ' '

Herbert G. Birch, and I, Belmont, "Auditory-Visual
Integration, Intelligence, and Reading Ability in School Children,"
Perceptual and Motor Skills, 27, 1968, pp. 459-468.
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Challlg) which reported highly significant correlations at the .01
level or better, only ranged in the .23 to .28 intervals, In
addition, the magnitude of the relationship is partially based

on sample size. Therefore, the sample size in many studies limited
the capacity of the coefficient, Hammill and Larsen also neglect
to report all correlation coefficients in the tables given.

2. Several studies included in the analysis have limited value

e to the sample size. Nine of the thirty three studies have less
than fifty students in their total sample, Even studies which

report larger samples are often hindered because of the number of
groups used in the analysis. For example, Oakland's study attempts

to determine the relationship between reading achievement, auditory
discrimination, and social class. Twenty children are randomly assigned
to each of three socioeconomic groups. He concliudes that there is a
direct correspondence between social class status and reading achieve-
ment.20 The usefulness of this reséarch is questionable due to the
sample size of the participant groups.

3. Most authorities agree that perceptual demands at the

21,22

initial stages of reading are the greatest. After a period

19Jeanne Chall, R. Roswell, and S. Blumenthal, "Auditory
Blending Ability: A Factor in Success in Beginning Reading,"
The Reading Teacher, 1963, 17, pp. 113-118,

0

2 Thomas D. Oakland, "Auditory Discrimination and Socio-
Economic Status as Correlates of Reading Ability," Journal of .
Learning Disabilities, 1969, 2, pp. 326-329,

Naomi Zigmond, "Auditory Processes in Children With Learning
Disabilities, 1969, 2, pp.326-329, Perceptual Motor Skills,

: 22Chalfant and Schefflin, p. 48.
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of three years the relationship between reading and perception
appears to diminish., And yet, sixteen out of the thirty three
studies reviewed involve intermediate students who have already
mastered the process of forming generalizaéions about printed words.
4. Many of the testing measures used to determine auditory
perceptual ability are inadequate. Dykstra found, in his study of

auditory discrimination and reading achievement, that intercorrelations

among auditory discrimination measures were very low considering the
similarity of the task the tests were designed to evaluate.23

5. The population from which the samples in.various studies‘
were widely divergent. Birch and Belmont, in & study of the
relationship between I.Q. and Auditory-visual integration, and
reading achievement, selected students with a mean I,Q. of 120.24
Chall, on the other hand, tested sixty~two Negro boys, low to lower-

middle class in New York City.25 DeHirsch et. al. selected fifty-

23Robert Dykstra, "Auditory Discrimination Abilities and
Beginning Reading Achievement,"” Reading Research Quarterly,l,
1966, pp. 5-33. »

. 24Herbert G. Birch and L. Belmont, "Auditory-Visual
Integration, Intelligence, and Reading Ability in School Children,"
Perceptual Motor Skills, 1965, 20, pp. 295-305,

25Jeanne Chall, R. Roswell, and S. Blumenthal, "Auditory
Blending Ability: A Factor in Success in Beginning Reading,"
The Reading Teacher, 1963, 17, pp. 113-118.
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three prematurely born children who were predominantly lower middle
class.26 Thus, the generalizability of research based on such a
homogeneous population is hampered.

6. Finally, Hammill and Larsen's conclusion that auditory
perceptual skills are not usefully related to reading is an over-
generalization, Methodological difficulties in many of the individual

studies inhibit a true test of this relationship. It would have been
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more appropriate to conclude that the extent of the relationship
between auditory perceptual skills and reading achievement is still

at the present time not known.

Predictive Studies

Included in the literature devoted to the study of auditory
perception and reading are a substantiai number of studies which
report the predictive relationship of performance on specific tasks
of auditory perception given during the initial stages of reading and
subsequent success in later reading achievement. Dykstra found that
five auditory discrimination measures made a significant contribution
to the prediction of reading achievement in over six hundred first
grade children.27

McNinch explored the important relationship between a proposed
auditory peréeptual skill model and later reading achievement within

a first grade population. Auditory perceptual instruments were

selected to evaluate levels of skills in the hierarchy proposed

6Katherine de Hirsch, J. Jansky, and W, Langford, Predicting
Reading Failure, (New York: Harper and Row, 1966)

2.7Dykstra, op. cit., pp. 5-33.
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by Flowers, along with readiness and intelligence tests. At the end
of ﬁhe year, a standar&ized reading achievement test was given. Results
indicated that prediction did not seem to be enhanced by adding an
auditory skill model to readiness testing.28

However, the lack of a relationship between auditory perceptual
skills and reading achievement might be due to the inherent difficulties

in the test instruments. McNinch and Richmond developed their own

tesfninstrument the following year, again to determine the predictive
relationship between auditory perception and reading., Multiple regression
' <
. analysis indicated that the experimental battery could predictvfirSt
| grade success, *

Hartlage and Lucas constructed an auditory and visual perceptual
screening test for‘early measurement of various aspects in reading
achievement. The five part teét included visual sequencing, auditory
sequencing, visual motor space, auditory space, and wvisual and auditory
space, The test was administered to two first grade classes; aﬁd cor-
related at significant levels with the Wide ﬁange Achievement Test
(WRAT). As part of the analysis, the investigator deleted two
tests in order to determine if the high correlations found in the‘

combined battery could be maintained. The correlation remained

. 30 , ,
practically the same as before. However, a question must be raised

28George McNinch, "Auditory Perceptual Factors and Measured First
Grade Reading Achievement,” Reading Research Quarterly, 1971, 6, pp.472-92.

29 '
George McNinch and M. Richmond, '"Auditory Perceptual Tasks as
Predictors of First Grade Success," Perceptual Motor Skills, 1972, pp.7-13,

30

: L.C. Hartlage and D.G. Lucas, "Predicting Reading Ability in
Grade One, Perceptual Motor Skills, 1967, 24, pp. 831l-41.
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as to what skills theée researchers were testing. If both the auditory
space and visual sequencing subtests can bé deleted without differ-
ences in correlations, then.this test cannot be a fine discriminator
of particular learning deficits, and thus not highly useful for the
teacher in terms of remediation.

A strong predictive relationship between auditory perception
and reading achievement does not seem to be consistent in the literature,
atgi‘ast*at*the*pfégéﬁf‘fiﬁé/WIEE‘EHéfiﬁEEfﬁﬁéﬁEErﬁéfﬁéfused. Flowers
argues that the difficulty in research is due t§ the fact that the
test instruments now being used are often contaminated with demands
~ on ofher processes.v Therefore, while the correlational model is use-
ful in demonstrating variables that are related, it must be kept in
mind that a high correlation between test variables and reading does
not indicate that poor performance on test variables can cause poor

reading ability nor that remediating the areas of weakness as reflected

. in test performance will improve the child's reading skills.

Auditory Perceptual Programs

A number of research studies have emerged which have attempted
to teaéh perceptual skills as a means of effecting reading performance.
A study of this type was‘reported by Mayo, who tested two tech~-
- niques of teaching auditory blending skills to 117 kindergarten children.
The children were divided into three éroups: the first group received
éighteen programmed lessons in a linguistic approach, the second
group received eightegn programmed lessons utilizing a phonics approagh
and the third group which was the control, was told eightegn

narratives of the appropriate level, While there was no significant
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differences between the two experimental groups, both treatments were
superior to the control at the .01l level of significance. Mayo concludes

that the students at the kindergarten level can be taught auditory blend-
31

ing skills.

One must review this study cautiously for several reasons which are

often endemic of this kind of research:

1. The two treatment groups are not clearly distinct.

2. The time given for reading instruction among the groups was

not equal: Treatment 1 received 12.8 minutes daily; Treatment 2, 12.1
minutes, and the control group, 8.6 minutes daily.
<

3. The Spgcific materials and lessons used by the teachers are [ Fp—
" not described.

Rosner attemﬁted to teach inner eity preschool children auditory
analysis skills, which included processes such as auditory discrimination,
auditory blending and‘auditory memory., The rationale for selecting .

children prior to school instruction was that it gives them more time

to become familiar with the accoustical elements of the reading-spelling

code before being expected to associate the sounds to printed symbols.
He found that after a period of six months of instruction, the children

in the experimental group scored significantly higher on the Auditory e

Analysis Test designed by the investigator. Unfortunately, no stand-

ardized measure was used in the study., However, it does pont out that

children even at the preschool level can benefit from auditory training.32

31Jean Mayo, "Two Techniques of Teaching Auditory Blending Skills
to Kindergarten Children," Summary of a Doctoral Dissertation, presented P
to the University of Colarado, 1971, . —
32 | '
Jerome Rosner, "Auditory Analysis Training With Prereaders," :
The Reading Teacher, 27,4, January, 1974, pp. 379-85. S
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Burkholder hypothesized that a student's inability to acquire
reading>skills may be based on auditory and visual memory deficiencies.
Taking‘a sample of 20 second and third grade students, she devised a
program to train these areas. Ten students were given exercises in-
dividually over a three month period for forty-five minutes daily,

The ten matched control subjects did not receive any special practice
or instruction. She found the experimental group superior in areas

of oral reading, memory skills, and psycholinguistic skills gs measured

g

by the Illinois Test of Psycholinguistic Abilities (ITPA).33

While the results do suggest that remediation in auditory :
memory skills is possgsible, the study lacks generalizability due to
the specific manner in which each child was taught. The results, in
fact, could be attributed to individualized instruction alone.

| Halliwell and Solan,34 and Feldman,35 in similar studies of

retarded readers found no significant differences between groups having
perceptual training or traditional basal instruction. Unfortunately,
both of these studies, Feldman's in particular, use very small sampleé.

A study employing a sample of over six hundred first grade

students was directed by Rosen. Three hundred students were randomly

Rachel Burkholder, "The Improvement in Reading Ability Through
the Development of Specific Underlying or Associated Mental Abilities,"
(unpublished Doctoral Dissertation, University of Arizona, 1968) p. 1.

34Joseph W, Halliwell and Harold A. Solan, "The Effects of a
Supplemental Perceptual Training Program on Reading Achlpvement
Exceptional Children, April, 1972, pp. 342-345,

35

Shirley Feldman, "A Study of the Effects of Auditory Training
on Remedial Reading," paper presented at the American Educational
Research Association Conference, 1966.




. Frostig Visual Perception Test,

11

assigned to an experimental groups; three hundred to a control group.
Then for a period of thirty days, the experimental group received a
half hour of perceptual training each day in addition to reading. The
control group received thirty additional minutes of reading instruction
daily, but no perceptual training, At the end, the experimental group
demonstrated superiority to the control group on a retest using the

However, the control group showed

significant gains in reading over the experimental group. In other words,
the gains as a result of the perceptual training did not seem to trans<

fer to the academic task of reading, while instruction in reading did

s . , 36
improve reading achievement.

‘At this point, no clearly defined conclusions can be reached

in regard to auditory training and reading achievement. There are

an increasing number of studies that question the magnitude of the

relationship. Groff, in a review of research in auditory skills has
called for a continuing attitude of inquiry in order to carefully eval-
uvate and expand_the concept of auditory processing and its relationship =~

37
to reading achievement.

The Modality Concept

Reading is often comnsidered primarily to be a visual act. The

36 : .
C.L. Rosen, "An Experimental Study of Visual Perceptual Training

and Reading Achievement in First Grade," Perceptual and Motor Skills,
22, June 1966, pp. 979-86.

7 .
Patrick Groff, "Reading Ability and Auditory Discrimination:
Are They Related,"” Reading Teacher, 28,8, May 1975, pp. 742-48.
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student must be able to discern the difference between letters in order
to read words., However, reading isvalso, clearly, an auditory task,

for it involves oral communication written down. For years, it has been
argued that the visual modality is the most pfominent-—thus éhe pre-
ponderance of research in that area, More recently, the emphasis has
turned to the auditory modality, and its importance in the area of

beginning reading. It is now being recognized that children receive

TN o TR L0

and process stimuli differently, o relying on one particular semn-
sory channel, Thus, it is important‘in an instructional program to
be aware of the individual child's preferred learning pattern. 4

According to Wepman, a child's learning type, his maximal
modality or pathway of learning needs to be understood before a ﬁarti-
cular approach to reading can be determined. When a child shows»his
best ability to be visual and his lesser ability to be auditory, the
visual approach.in reading is suggested with immediate auditory re-
inforcement, and in addition, auditory training to improve that capacity.
The opposite approach would be used for the child who demonstrates.
ability in auditory pérception, but only fair in visual skills.3

The research in modal preference and its relationship to reading
has been comprehensively explored. One of the first studies which

focused attention on the modality concept was by deHirsch, Jansky,

and Langford; who used a number of tests to identify seven pupils with

38Joseph Wepman, "The Perceptual Basis for Learning," in H.
Alan Robinson (ed) Meeting Individual Differences in Reading, (Chicago:
University of Chicago Press, 1964) pp. 270-80.




auditory strengths and three with visual strengths from a sample of

53 subjects. The three visual strength pupils were considered superior
readers, five of the auditory strength pupils were rated good readers,
while two of them failed a comprehensive battery of reading tests.
Further investigation of the auditory strength pupils revealed that the
five successful auditory readers learned to reéd using a phonics approach

while the two reading failures had been taught by a sight word tech-
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niques—The results led thre authors to conclude

that modality strength

should largely determine teaching method.39 However, Jones argues that

conclusions concerning these subjects cannot be drawn because no con- ¢

trols for methodology or teacher variables were employed.40

Bateman studied the rélative effectiveness of visual and aud-
itory approaches in teaching beginning feading. The sample consisted
of 182 children in eight kindergarten classes., All the classes received
the Detroit Group Intelligence Scale and the Metropolitan Reading
Readiness Test. The ITPA was administered to four of the classes in
order to divide them into auditory and visual preference groups. In
the first grade, half of the auditory subjects were taught using an

auditory method; the other half with a visual method. The same pro-

.cedure was followed with the two visual classes and the four nonplace-

ment . classes which did not receive the ITPA, The visual method em-

39Katherine deHirsch, J, Jansky, and W. Langford, Predicting

Reading Failure, (New York: Harper and Row, 1966)

40 5ohn Paul Jones, "Learning Modalities-~Should They Be Considered?’

in Althea Beery et. al., Elementary Reading Instruction: Selected

- Materials, (Boston: Allyn and Bacon, Inc., 1974) p. 191.
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ployed Scott Foresman materials, and the auditory method used Lippin-

‘cott materials., Analysis of variance was used in the statistical

treatment. The auditory method produced superior reading and spelling
achievement when compared with the visual method, The subjects labeled
auditory learners made significantly greater gains than did the subjects
labeled visual learners. A significant interaction between modal pre-

ference and instructional method was nct found.41

JEILL I

A study by Robinson explored the modality concept by classifying
over four hundred first grade pupils as either: 1) high visual--high

auditory, 2) low visual--low auditory, 3) high visual--low auditory,

. and 4) low visual--high auditory. This categorization was based on three

separate tests of visual discrimination and the Wepman Test of Auditory
Discrimination. The children were then assigned to either a sight word
approach (Scott-Foresman) or a phonics approach (Hay Wingo). On later
testing using the Gray Oral Reading Test, the results indicated no
differences between’groups or methods employed.42

44

43
These studies according to Bruininks, = and Jones, = are subject

to the following methodological limitations:

4lparbara Bateman, "The Efficacy of an Auditory and a Visual
Method of First Grade Reading Instruction with Auditory and Visual
Learner," in Helen K. Smith (ed.), Perception and Reading (proceedings
of the International Reading Association, 12 (4), 1968, pp. 105-12.

. %%meten Robinson, '"Medalities and Beginning Reading," Read_gg
Research Quarterly, 8, 1, Fall, 1972, pp. 1-33,

43R.obert Bruininks, "Teaching Word Recognition to Disadvantaged
Boys With Variations in Auditory and Visual Perceptual Abilities,"

(Washington, D.C.: Bureau of Educationally Handicapped, N, 332189, October,

1970.

: 43John Paul Jones, op. cit., p. 194,




1. The number of measures used to classify subjects according
to perceptual dominance was quite limited, probably resulting in the
establishment»of groups with inconsequential differenceé in basic
auditory and visual perceptual skills., Jones points out in Robinson's
study that many, if not the majority of the children in the visual group
actually scored higher on the auditory memory subtest of the ITPA, thanv

on the visual memory subtest of that same measure. In addition, the

AL A T

probability Chat fifty percent of all incoming first graders prefer the
visual mode and fifty percent prefer the auditory mode is very small,
However, this is exactly what the researcher assumed in assigning sub=
jects to auditory and visual learning groups.

2, Teéching procedures and the influence of teacher effective-
ness were not controlled systemmatically.

3.. -Teachiag approaches‘did not differ enough in instructional
emphasis to test adequately the relationship of matching teaching
methods to the perceptual characteristics of children.

With these limitations in mind, Bruinink's study sought to deter-
mine whether subjedts who show a preferencé for either the auditory or
the visual mode also show a preference for certain methods of learning
unknown words. Over one hundred Negro boys from the second and third
grades were administered a battery of six auditory and six visual tests.
Students whoée visﬁal over auditory scores were in the uppér 25 percent
were designated visual learners; the students with auditory over
visual scores, the auditory learners. An attempt was then made to
recognize fifteen unknown words using a look/say approach for the

visual learners; a phonics approach for the auditory learners. Im-
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mediate learning and delayed recall (after one week) were tested using
analysis of variance., Neither group demonstrated a preference for
either method of teaching new words.45 A serious limitation of this

study, according to Jones,46

is the misclassification and employment
of the Birch and Belmont test as one of the auditory'pefceptual tasks,
since it involves visual perception and intersensory association in

addition to auditory perceptioﬁ. However, two other studies by Cooper,

B

and Williams, Oakland, and Harmer48 using similar populations also
found no significant differenées linking instructional tasks to mo-
dality preference,

| Hare, using a different methodological techmnique, sampled
second gradé students in both modality preference and reading achievement,
She hypothesized that students who‘had scored below 83 on the Frostig

Visual Perception Test, but were reading successfully must have ade-

. 49
quate or even compensatory skills in audition., A battery of auditory

tests was administered, including the Wepman Auditory Discrimination

Test, and the Auditory Sequential Memory and Auditory Sound Blending

45Bruininks, op. cit., p. 16.

46John Faul Jones, op. cit., p. 194.

47David Cooper," A Study of the Learning Modalities of Good
and Poor First Grade Readers,' (Paper presented at the International
Reading Conference, Annaheim, California, 1970).

Fern Williams, Thomas Oakland, William Harmer, '"Auditory
Discrimination and First Grade Reading Success,'" (paper presented at
the Annual Meeting of the American Educational Research Association,
Chicago, Illinois, April, 1972).

49Betty A. Hare, "Perceptual Deficits are not a Cue to Reading
Problems in Second Grade,'" The Reading Teacher, 30, 6, March 1977
pp. 624-29.
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from the ITPA, She found that the second grade children did not function
above expected levels on any three auditory tasks, in fact, their mean
performanée suggests that their auditory skills were as deficient as
their visual abilities.

Jones reviewed additional studies of the modality‘concept and
its felationship to instructional techniques and reading success, and
found only one, Bursuk, which firmly supported the theory that the
individual should be considered in teaching
children to read. The remaining studies he reviews either show no

advantage to the assessment of modal preference in planning remediation

or produce conflicted results.so Wepman states that the lack of research

evidence is due to the inability of researchers to use instructional
methods which are purely auditory or visual in nature.51 Still others
suggest that new test measures must be developed which discriminate
auditory and visual learners more precisely. However, based on the

research to date, one must view the modality concept with reservation.

Auditory-Visual Integration and Its Relationship To Reading Success

Intersensory Integration is the processing of multiple stimuli

which are being transmitted through different modalities.52 According

SOJonés, op. cit., pp. 192-93,

51
Wepman, op. cit., pp. 41-3.
32 James Chalfant and Margaret A, Schefflin, "Central Processing
Dysfunctions in Children: A Review of Research," (Washington, D.C.:
U.S. Department of Health, Education and Welfare, NINDS, Monograph No.9

1969,p. 51)
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to Wepman, in order to gain compréhension from any input signal, a
child must use ‘that signal to evoke previously learned symbols received
along many input pathways to form the associations necessary for com-
prehension., This act of arousal and integration is the final stage
of perceptual behavior before comprehension is accomplished.53 Thus
a child who sees the printed word '"dog" musﬁ evoke not only previously
received visual stimuli of printed forms but life forms as well; he
from—the visuwal inputto previously teceived and stored
auditory patterns making Ydog'" in order for the printed word tb have
full meaning from him, Without this shift to other modal learning,
little integrative mesning may be attached to the printed_word.54
Piaget believes that the use of these integrated systems is
.necessary.to the development of intelligence. Children begin to learn
by acquiring schema, which are cognitive structures of similar action
sequences, There are schemas of vision, hearing, touch, taste, developed
through assimilation and accomodation. As the child grows older, these
initially separate schema become integrated into new higher order
schema which in turn go through'a process of reciprocal assimilation,
These intersensoral coordinations are necessary to the development of

intelligence.55

. 53Joseph Wepman, "Audltory Discrimination, Speech and Readlng,
Elementary School Journal, 1960, 60, pp. 325-333.

>*1bid., pp. 326-27.

5501iver Hufly, "Intersensory Integration and Reading: A

Theory," (University of Illinois Institute for the Research for Ex-
ceptional Children, 1966)
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Bruner, in delineating these stages (action, iconic, symbolic)

emphasizes that each stage subsumes the preceding one. He suggests

that improved interaction between the senses accompanies the development.

The process of subsumption requires that deficits in earlier stages
effect the development of later stages.56

Two major studies by Birch and Belmont have emphasized the
importance of auditory-visual integration and its effect on reading
achievement.

Birch and Belmont studied 220 elementary school children using
the Auditory—Visual-Integration Test, which they developed, and a

reading achievement test (Metropolitan Readiness Test for the First

grade, Stanfofd Achievement Test for the upper grades), The Auditory-

~Visual Integration Test calls for the examiner to strike a series of

taps on a desk with a ruler, according to a planned sequence, such as

(. .. .). The child has to listen to the taps and then pick the

.appropriate sequence from a series of three presented visually. The

investigators found that growth in auditory-visual integration.was
most rapid in the age interval encompassed between kindergarten and

\
second grade. 1In succeeding years, the importance in auditory-visual
performance was slow and steady, with an average annual increase of
five percent until fifth grade at which the asymtote was reached. With
the exception of the kindergarten children, for which the test was too

complex and thus involved a high level of guessing, there was a signi-

ficant correlation at the .01 level between auditory-visual integration

301pid., p.s.
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' 57
and I.Q. and reading. One criticism lodged against this study,

however, is that the average I.Q. for these children was 120,

Several years later, Birch and Belmont studied the relationship

of auditory-visual integration to reading retardation using 150 retarded =

readers and 50 normal readers, nine and ten years of age. The retarded BT
readers were significantly less able to make judgements of auditory-

visual equivalence than the normal readers. Within the two groups,

that auditory-visual integration skills reach an asymtote at fifth

those children with lower auditory~visual performance tended to have
the lower réading scores. When children with low normal I.Q.'s were
eliminated from consideration, the significant difference in auditory-
visual test performance between the retarded and normal readers was I
sustained., The findings were interpreted to indicate that the develop-

ment of auditory-visual integration has specific relevance to reading
58

although it is not the sole factor underlying reading competence,

The Auditory-Visual Integration Test devised by Birch and Belmont o

included ten items. In order to test the validity of the conclusion

grade, the test instrument was extended to twenty items. Three hun-

dred and fifty students in grades two through six were tested. They

found that the mean auditory-visual integration scores increased with v =

age, and that no asymtote was reached by sixth grade. Thus, when

57H. G. Birch and I. Belmont, "Auditory-Visual Integration,
Intelligence, and Reading Ability in School Children, " Perceptual
and Motor Skills, 20, 1965, pp. 295-305.

58H G. Birch and I, Belmont,'Auditory-Visual Integration in :
Normal and Retarded Readers," Amerlcan Journal of Orthqpsychlatry, —
34, 1964, pp. 852-61, : T




adequate provision was made for continued differentiation in auditory-
visual integrative competence in older children, accuracy in judgement at
each level continued to be significantly related to reading achievement
from levels ,37 to .57, at least up to sixth grade children. When

the influence of I.Q. was statistically controlled, the relationship
between auditory-visual integration and reading was somewhat reduced,

however the auditory-visual integration skills and word knowledge re-

“mained high and significant at all grade levels at the ,001 level;
reading comprehension at the .05 level.59
There have been several replications of Birch and Belmont's
study., Bryden examined the relationship between auditory-visual inte-
gration and reading achievement using a same-different judgement task
rather than the matching to samplé instrument employed in Birch and
Belmont's research.6o Poor readers were found to be somewhat inferior
in matching an audifqry sequence to a visual dot pattern much as Birch
-and Belmont reported. However, the poor readers also showed equivalent
deficits on all other tasks involving matching one pattern with another,
whether an. auditory=visual transformation was required or not. Bryden

suggests that this could be due to the fact that poor readers have not

developed an affective verbal coding strategy for dealing with patterns

Dale Kahn and Herbert G. Birch, 'Development of Auditory-Visual
Integration and Reading Achievement,' Perceptual and Motor Skills,
1968, 27, pp. 459-468.

6OM.P. Bryden, "Auditory-Visual and Sequential-Spatial Matching
in Relation to Reading Ability," (paper presented at the American
Educational Research Association, 1971).
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while good readers have, Thus, a dot pattern consisting of two dots,
a space, and three dots may be encoded by a good reader, but either
coded improperly (e.g. five dots) or left uncoded by the poor réader.61
Reilly employed the Bifch and Belmont test instrument, using
225 students from grades one through four in order to investigate the

relationship between auditory-visual integration, sex, and reading

achievement. e found that females develop auditory-visual integration

I
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biltitieseartier—thean males but thet they reachied an asymtote eariier,
probably by fourth grade, For males, the ability appeared to develop
later, not reaching significance until the second grade, and still
evidenced at the fourth grade. He also found that auditory-visual
integration ability was more related to comprehension scores than

vocabulary, accounting for approximately three times as much of the

62
variance. This conflicts with results found in Kahn and Birch's

study, which stated that,

the auditory-visual integration and word knowledge relation-
ship can be viewed as reflecting a direct association between
such skills, while the auditory-visual integration and reading
comprehension relationship an indirect connection mediated by the
integral role of reading vocabulary in the initial stages of the
comprehension process.  As word knowledge skills are only one of
many variables influencing reading comprehension, the relationship

of auditory-visual integration ability to this capacity is limited.®

libid., p. 4.

2
6 David H. Reilly, "Auditory-Visual Integration, Sex, and Reading

Achievement," Journal of Educational Psychology, 62, 6, December, 1971
pp. 482-486,

63

Kahn and Birch, op. cit., p. 31.
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New studies, focusing on this area, need to be devoted to this question.

Muehl and Kremenak investigated the ability of 119 first grade
children to matcﬁ information within and between auditory and visual
sense modalities, Matching visual pairs was easy for wost children,
Matching auditory pairs was the most difficult task, and matching visual
to auditory and auditory to visual was intermediate in difficulty.

When the extreme reading groups were equated in I.Q., the analysis
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showed that Béginning.of the year ability to match visual to auditory
and auditory to visual pairs made significant contributions to pre-
dicting reading.64
However, this study, as weil as the others.cited, are all based
on one test instrument--the Birch and Belmont Auditory-Visual integration
test, which has never bheen analyzed in terms of reliability and &alidity.
An examination of this test reveals that it requires other levels of
processing skills, such as attention and memory. Therefore, it remains

unclear whether the inability of a child to integrate auditory and

visual information is a major cause of reading disability.
Conclusions
There are several factors which limit the generalizability of

the studies mentioned in this review of the literature.

The auditory modality research results are confounded by a lack

645, Muehl and S. Kremenak, "Ability to Match Information
Within and Between Auditory and Visual Sense Modalities and Subsequent
Reading Achievement,' Journal of Educational Psychology, 57, 1966,
pp. 230-238, .




45

of instrument standardization, A widely used test_by Birch and Belmont
has never been Subjéct to tests of validity or reliability. Other
widely used measures, such as the Wepman Auditory Discrimination Test
probably include érocesses such as auditory acuity and sensitivity as
well,

Several considerations that lead to a lack of confidence in

the findings presented, involve variations in research designs. The
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research has spanned a variety of socioeconomic, age and ability groups.
Selection of samples have been random as well as selective, Often
the number of subjects involved in the experimental groups are so few
as to eliminate opportunity for interesting results. Studies have
been descriptive, predictive, correlational and implemental in mnature.

In view of these limitatiomns, the»following conclusions have
been.derived from the studies reviewed:

1, It appears that pérqeptual demands at the initial stages
of reading acquisition are the grea;est.

2. Auditory processing skills are not highly predictive of
1ater.reading achievement,

3. Auditory processing skills can be taught,

4, Teaching children according to their modality.preference
‘does not seem to enhance reading achievement.

5. Gradual auditory improvément appears to be a possible
reguisite for the early stages of reading development.

6. Auditory=-visual integration‘skills are possible predictors
of reading achievement for individuals ranging from seven to.twelve

years of age.




Chapterv3
PLAN AND PROCEDURE OF THE STUDY '

The purpose of this study was to analyze auditory ﬁrocessing
skills to determine if these skills can be taught and, in turn, if such

instruction has positive effects on reading achievement for kindergarten

LR

and first grade cﬁildren._-

The development of a research design for testing this question
is described in this chapter as follows: (a) the selection of a sample,
(b) the test materials, (c) the administration of the pretest to the
experimental and control groups, (d) the development and implementation
of the instructioﬁal program, (e) the administration of the posttest,

and (f) the data analysis.

Selectionvof a Sample

Studenté from seventeen kindergarten and first grade classrooms
in the Branford Public School System were chosen to,partiéipate in this
study. All schools within the sysﬁgm were given the opportunity to
participate; only one school, Brushy Plains, preferred not to be included.
The ratioﬁale for the conéideratibn of these grade levels is based on
the assumption that auditory processing training can be most effectively
used at the beginning of reading and phoniés instruction.b The town
of Branford, heterogeneous in character, includes families from a
major academic institution (Yale University) as well as a variety of

industrial concerns., There is however, no significant minority pop-
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ulstion; thus the generalizability of the analysis must be confined

to a suburban population., The socioeconomic status of each student

was collected using the city directory. Tﬁis informatijon waé then

coded using the Duncan index, which fanged from one, representing the
lowest level which includes unskilled, blue collar~occupationé, through
five, which involved professions, and highly skilled positions. The aver-
age score of the entire sample was 3.5,

Schoois were_randomly aséigned to the experimental and'control
groups with the exception of one experimental classroom which was
transferred to a control school (Damascus).

Each kindergarten contained two sessions which were treated as
two separate:ciassrooms. One small elementary school (Stony Creek)

did not have a kindergarten classroom. Table 1 summarizes this inform-

~ation concerning the sample size, grade level, and location of the test

groups, The study began with 418 students. The final n was 382,
representing an attrition of 10.4 percent. The primary causes of the
attrition were extended absenteeism, incomplete testing, and the move-
ment of students out of the school system,

All children entering kindergarten in Branford were subject to
a prescreening evaluation, given by members of the school system, four
mohths prior to school entrance. Prescreening conducted by the readiﬁg
and speech specialists included three basic areas: auditory, visual,
and language skills., Students who did not pass the auditory screening

test were thus, not included in this study.




Table 1

Location, Grade Level and Number of Students
in Test Groups

USRI R

School | Number of Students i
Exp. K Control K. Exp. First Contfol.First

Damascus 0 28 24 23
Indian Neck 50 | 0 . 57 ' 0
Pine Orchard | 0 ‘ 55 0 © 21
Branford Hills | 0 -0 0 36
Short Beach 42 0. - 26 | 0 ; .
Stony Creek 0 0 0 20 7

Total 92 83 107 : . 100 5 -

The Test Materials

| Three tests were given to assess growth in the student's auditory
processing, visual perception and reading achievement skills: The-
Auditory Processing Test; the Motor-Free Visual Perception Test by
Donald Hammill and Ronald Colarusso and the Metropolitan Achievement

Test for the first grade children, the Metropolitan Readiness Test for

the kindergarten level.

The Auditory Processing Test

N

There are several exceptable individually administered test
materials which attempt to assess certain areas of auditory processing

skills, . However, due to the large sample, it was far more expedient
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to use a group measure. Unfortunately, there is no one measure that
tests these skills. Therefore it was necessary to construct and combine

four auditory subtests in order to obtain an overall auditory processing
¢

measure (see Table 2).

Table 2

The Auditory Processing Test

Auditory Sound.Blending Test

(ITPA) Auditory Blending

Auditory Sequential Memory Test

(ITPA) Auditory'Attention

Auditory Memory

Auditory Discrimination Test
(Gates~MacGinitie Reading

Readiness Test) Auditory Discrimination

Auditory-Visual Integration Test

(Birch and Belmont) Auditory-Visual Integration-

The subtests included in the Auditory Processing Test are as follows:

1. The Auditory Sound Blending Subtest: This subtest, from

the Illinois Test of Psycholinguistic Abilities, is designed to measure
the ability to integrate isplated sounds into a whole word. In its
original form, the test includes thirty-two items--twenty-four familiar
words ranging,from two to seven phonemes, and eight nonsense words.
For the purposes of this study, only the first twenty-four words were

- used. The investigator:developed the subtest into a group measure by

using twenty-four rows with five pictures per row. The student's




50

task was to mark an X on the picture of the word given slowly by the
test administ;ator. Based on the assumption that all items measured
a single trait, the Kuder-Richardson Formula 21 was used to establish
reliability. Fifty-fwo first grade students in a nearby parochial

school were administered the newly constructed measure. The reliability

coefficient was .86, the mean 19.8, the median 19, and the variance 26,

2. The Auditory Discrimination Subtest, Gates-MacGinitie:

M

e

Reading Readiness Test, Kiﬁdergarten and First Grade: This test mea-

sures the child's skill in distinguishing betweén two words of similiar
sounds. It inéludes 21 pairs of words., Each paif differs in only one
sound. After naming both pictures in a pair, the examiner pronounces
the name of one of the pictures again. The child marks the corres-
ponding picture. The reliability of this subtest is .73, established

by examining 4500 kindergarten and first grade students,

3. The Auditory Sequential Memory Subtest, Illinois Test of

Psycholinguistic Abilities: This test is an auditory measure of short-

term memory, which involves the ability to remember and correctly re-
peat a sequence of symbols just heard. The test resembles the standard
digit repetition test except that: 1) the digits are uttered at a

rate of two per second, which is twice the usual rate, 2) the examiner's

voice drops at the end of the digit sentence, and 3) some digit sequences

contain the same digit twice.! The test in its original form contains

28 items, However, for the purposes of this investigation, every other

1

Wilma Jo Bush, and Marian Taylor Giles, Aids to Psycholinguistic

Teaching, (Columbus: Charles E, Merrill Publishing Company, 1969)
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item was used, Furthermore, instead of vocalizing their responses,

students marked an X on one of three digit sequences per row. The

Kuder-Richardson Formula 21 was used to determine the teliability coeffi-

cient based on data obtained from 36 first grade students tested in

3 e

. September, 1976. The mean wés_10;3, the median, 11, and the variance

11, and the reliability coefficient, .80.

4., The Auditory-Visuagl Iﬁtggration Te§L;(*Thisgtestfdeyele?ed
by Birch and Belmont has'Béen used successfully in several reseafch
designs., The child is required to identify a visual dot pattern frﬁm
among tﬁree presented, which he judges to be the same as the pattern of ;
iauditory presentation. The test is designed Eo assess the student's
abilitj to interrelate auditory and visual stimuli, The present study

has followed a modification used by Reilly in his study of auditory- ?

. . visual integration by increasing the number of items from ten to

twenty, This test has not yet been subject to any test of reliability. -

The Auditory Processing Test, administered in its entirety

takes approximately thirty minutes. . -

- . The Motor-Free Visual Perception Test: Devised by Ronald P. Colarusso

and Donald D. Hammill, 1972.

RN RSl

The Motor~-Free Visual Perception Test is a test of visual per-
ception in five areas: spatial felationships, visual discrimination,
figure~-ground, visual closure, and visual memory. This test avoids
.motor involvement. Construct validity was demonstrated by correlating
the MVPT with the Frostig Developmental Test of Visual Pérception,

resulting in a .73 coefficient. To determine the coﬁsistency of the
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measure, split half reliability procédures were employed. The coeffi-

cients ranged from .81 to .84 at various age levels,

e

All thirty six items were used in developing this test into a

0013 A [ 4 0

group méésure. The stimulus items were shown at the left side of the
page. The student's task was. to find the picture on the rigﬁt that -
matched the stimulus picture and mark an X. For items 14 through 21,
the test retest procedure was utiiizedtf;EgrLy:twggprekindeygaz%en4~*’4~*~'-——r4f44~*f4~
children, ages five and sié were administered the test on two occasions~--

April 5-10, 1975, and May 1-7, 1975, The Pearson product moment corre-

lation coefficient was .84. -

The Metropolitan Achievement Test

The MAT, appropriate for each grade level was administered to

determine overall reading achievement. Three different levels were
uséd in this study:

1. Metropolitan Reading Readiness Test,'Level II: This test
was administered to the kindergarten classrooms as a posttest., Three o
subtests were employed for the purposes of this study: a) Beginning

Consonants, b) Sound/Symbol Relatibnship, c) listening. Reliability

estimates were ,93, .93, and .72 respectively.

2. Metropolitan Achievement Test, Primer: Three subtests
were administered to first grade students as a pretest: a) Listening
for Sounds, b) Reading Words, and c) Reading Sentences. Reliability
data determined by split half coefficients, corrected by the Spearman

Brown formula are .92, ,92, and .91 respectively, ' =



"~ three test measures described in the previous section to all kinder-
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3. Metropolitan Achievement Test, Primary: In order to deter-

mine growth and overcome a ceiling effect, the primary form was ad-

ministered to first grade classrooms as a posttest. Three subtests

L4

were included in the battery: a) Word Knowledge, b) Word Analysis and

c) Reading. Reliability coefficients for the three subtests are .94, e
.94, and .96. Standardized T scores were used to determine differences

between the pretest and posttest results.

All tests described in this section ma& be found in Appendix A.

Administration of the Pretest

It was the intention of the investigator to administer the

garten and first grade students prior to their participation in the i

study. However, due to several unanticipated factors, pretesting at the é
kindergarten level had to be discontinued. Children at this level -
experienced the following difficulties: : i
1) 1Inability to understand test directioms o
2) Inability to work independently

3) Extreme anxiety in some cases due to test situatioms

| 4) Lack of basic concepts, specifically, top, bottom, left,
right, first, last.

The prescreening data obtained by the Branford School System
were not available., Thus, the socioeconomic status ofveach child was
the only method of equating any initial difference between the ex-
perimental and control groups.

The administration of all three pretests to the ten first



grade classes was completed during the first two weeks in October in

three half hour sessions per class. All testing was conducted by the

investigator in order to insure for consistency in test administration.
14

The results of the test program were not given to the teacher until

the study had been concluded.

Development and Implementation of the Instructional Program

€ Auditory Processing Training Program is a sequential

instructional system using audio taped lessons designed to improve

listening, language, and reading skills by teaching auditory perceptual

processes. The program, designeted for children at the kindergarten

and first grade levels may be used in remedial instruction for children

grades two through six,

" The program materials developed and refined over a period of
two years, have implemented several lesson formats originally used in
the Auditory Perceptual Program designed by Drrs. Dona Hendricks,
Charles Manning, Katherine Butler, under the directorship of Dr.
Eelle Ruth Witkin of Alameda County Schools._2

The Auditory Processing Training Program, hereafter referred
to as APT, developed for this study, includes 76.taped lessons and
worksheets divided into four instructional units: (see Tables 3-6).

1. Unit 1, Auditory Attention: Lessons in this unit involve

the ability to direct and sustain attention to sounds; to select a

2Belle Ruth Witkin,''The Auditory Perceptual Training Program,"
ESEA Title III Project 0471, Jume, 1973.
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relevant stimulus from a background of irrelevant stimuli, and to

discriminate between familiar environmental sounds, Students are

guided to see that sounds differ in intensity, frequenoy, pattern, and

duration.

2, Unitb2, Auditory Discrimination: Emphasis in this unit is
directed to hearing similarities and differeﬁces in the beginning,
middle, and end of words and listening for rhyming patterns.

3. Unit 3, Auditory Blending and Closure: 'This unit includes

three separate components: a) Auditory Blending-~-the ability to re-

produce a word by synthesizing its component parts, b) Auditory Closure--
the ability'to‘anticipate and supply missing word parts, and 3) Gram- i'”"' o
matical Closure--the ability to predict future linguistic events from
past experience., More Specifigally the skills involved in the unit
include hearing separate sounds in,words, identifying syllables in %255;;55
multisyllabic words, synthesizing phonemes to reproduce a one to three
l syllable word, identifying words with missiﬁg parts in the beginning, %
middle, and end, and categorizing words that belong to one unit,

: 4, Unit 4, Auditory Memory and Comprehension: These lessons

emphasize short-term memory, first in nonmeaningful contexts, then in

directed reading exercises, requiring a longer. attention span and

Il

understanding.

The lessons are approximately five‘to fifteen minutes in length.

An important featﬁre is the provision in each lesson fof
feedback to the listemer. When the task is new and somewhat difficult,
feedback is given immediately after each row. Generally, the narrator -

gives the correct answer, repeats the stimulus for reinforcement and




Table 3

The Auditory Processing Training Program: Sequence, Unit 1 Auditiry Attention

Lesson Title Process Format

1.1 Identification of Identification; The student Jill identify the noisemaker
Noisemakers Vigilance by marking an X on the appropriate picture..

Discrimination On page 2 of \this lesson, the student will
Selective Listening identify two noisemakers.

1.2 Identification of Identification; The student will identify whether the
Sounds that Vary in Vigilance; sound given 1is loud or soft by marking
Intensity (Loud and Discrimination; an X on the picture of the clock (soft
Soft) Selective Listening sound) or the picture of the hormn (loud
' sound). On page 2 of this lesson, the

student will compare two different sounds
to determine whether both sounds are
loud or soft. '

1.3 Identification of Identification; The student will identify whether the
Sounds that Vary in Vigilance; sound 1is long|or short by marking an
Duration » Discrimination; X on the tall|man if the sound is long;

Selective Listening an X on the short man if the sound is
short. On paLe 2, the child will compare
the duration Tf two sounds.

1.4 Identification of Identification; The child will identify the direction of
Rising, and Falling Vigilance; intonation of |2 stimulus sentence by filling
and Level Intonation =  Discrimination in the appropriate dotted line. '
Patterns of Simple < - :Selective Listening
Sentences

1.5 Identification of Identification The student will identify the directiom
Rising, Falling, and Discrimination of the intonation pattern by filling out

Level Intomation
Patterns in Simple

--and ‘Complex Sentences

the appropriate road.
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Table 3 (continued)

The. Auditory Processing Training Program: Sequence,. Unit. 1 Auditory Attention . .. .. . .

Lesson Title ... . Process.. CFormat. . ..l o
1.6 . Identification of Identification The student ?illvidentify the
Sounds that Differ Discrimination direction of the intonation pattern
-in Pattern Short-term Memory by filling in an X on the appropriate
- Temporal Sequencing picture.
1.7 Identification of Identification The student #ill idehtify the pattern
Geometric Figures Discrimination of figures given by marking an X on
that Differ in Short~term Memory the appropriate picture.
Pattern - Temporal Sequencing :
1.8 Environmental Sounds Identification The student will 1dent1fy familiar sounds
Discrimination by marking an X on the picture that re-
Elective Listening presents the sounds heard.
1.9 What Happens Now?: Understanding The student will mark an X on the picture
Cause and Effect of an action]that would likely to occur
Relationships; after the sound is given.
Identification
1.10 Who's Talking Identification The student dill mark an X on the picture
Vigilance named by the |given leader, and will ignor
Auditory Figure=~ pictures named by the other two speakers.
Ground. .
1.11 Selective Listening Tdentification The student #ill mark an X on the appro-

Auditory Figure~Ground priate picture while being distracted
with white noise S/D=0db. (The white
noise is presented at the same loudness

as the speake&)
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Table 3 {continued)

o

The Auditory Processing Training Program: Sequence, Unit 1 Auditoj. Attention

Lesson Title Process Format - k
1.12 Tdentification of Identification The child will identify the intonation
: Cowplex Intonation Discrimination pattern of a stimulus sentence by
Patterns in Simple marking an X pn the appropriate
and Complex Sentences ‘roller coaster. .

1.13 Tdentification of Selective Listening ‘The student willl practice sequencing
Patterns with Temporal Sequencing against a dis#racting blue noise by
Distracting Noise Short~term Memory marking an X on the box representing

the order of the sounds heard.
Happy or Sad?

1.14

Comprehension
Short-term Memory

The student will identify whether the
sentence given is happy or sad by marking
an X on the hﬂppy or sad face,
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Table 4

The Auditory Processing Training Program: Sequencg, Unit 2 Auditory Discrimination .. ...

—

Lesson Title . S Process : . .. Format.
2.1 Rhyming Fun Discrimination The student will identify one or two
Rhyming pictures that| rhyme with the stimulus

word given, by marking an X on the
appropriate pictures.

2,2 ' Rhyming Fun Discrimination The student will identify the picture
Rhyming that rhymes with the stimulus word by
marking an X on the appropriate picture..
2.3 Fun with Mother Discriminétion The student will complete the Mother
Goose Rhyming Goose rhyme b{ marking an X on the
appropriate picture.
2.4 Silly Sentences Rhyming The student will remember words that

Short-term Memory rhyme with the stimulus word, and draw
a line throug? a circle for each word
given in a sejtence.

2.5 , Identification of Discrimination The student will identify the picture
Initial Sounds-- which begins with the sound given, by
M,T,D, F marking an X on the correct response.

2.6 ‘Initial Sounds--B,T,  Discrimination The student will discriminate the be-.

- P,D ginning soundﬂ in pairs of words, by
marking an X on the pictures given.

2.7 Initial Sounds=-- Discrimination The student will identify words that

G, J, C, P begin with a particular sound in a

-stimulus sentence by drawing a line
through a circlle for each word.

6S



g

I . [t b E KT 1
Tabie 4 (continued)

~The Auditory Processing T:a;nihg Program:

Sequence, Unit 2 Auditory Discrimination

)

Lesson.

Title

Process

Format \

2.8

2.9

2.10

2,11

2.12

2.13

2.14

" Initial Sounds--~

G, J, C, P

The Sound

The Sound

The Sound

The Sound

The Sound

Beginning

of §

of §

of R

of § and R

of R

Sounds

Discrimination

Discrimination

Discrimination

Discrimination

The student Lill identify pictures
that begin tﬂe same as the stimulus
word- given, by marking an X on the
correct resanse.

The student will identify pictures
with the souﬁd‘of /s/ at the beginning
and end of a |word, by circling the
correct response.

The student will recognize the occurrence
of /s/ anywhere in a stimulus word by
making an X on the snake if the word
;begins with the /s/ sound; an X on the
bus if the word ends with the /s/ sound.

The student will identify words that
begin and end|with the /r/ sound, by

~marking an X on the appropriate response.

Discrimination

The student will discriminate between
/s/ and [t/ at the beginning and end of the

- word, by marking an X on the appropriate word.

Discrimination

Discrimination

The student will discriminate words with
the /r/ sound|in the beginning, middle,
and end of the word, by marking an X

1
on the correct response.

and end with the same sound as the stimmulus

The student w311 identify words that begin
picture, byvm[fking an X on the picture.
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The Auditory Processing Training Program:

Table 5

Sequence, Unit 3‘AudiJory Closure

and Closure

TIPS NN 43 i SRS s [ 111 [ P S B NN

Lesson Title Process Format . { .
3.1 How Many Sounds Identification The student will recognize and remember
: Short-term Memory the number ok phonems in a word when
they are uttered at one second intervals
by making a line through as many circles
as there are| phonemes,
3.2 How Many Syllables? Identification of The student will remember the number
. Syllables of syllables| heard in a word by making
Short-term Memory a line through as many circles as there
‘ are syllables,
3.3 How Many Do You Identification of The student will remember the number
Hear? Syllables of syllables|in multisyllabic words
Short-term Memory and nonsense|words by circling the
appropriate digit in the row.
3.4 What Comes When? Temporal Sequencing The student will remember and identify
Discrimination the order in|which two unrelated speech
sounds are uttered by making a circle
around the correct sequence of letters.
3.5 What Comes When? Temporal Sequencing The student will remember and identify
Discrimination the order in which four unrelated speech
sounds are utitered by making a circle
around the cTrrect sequence of letters,
3.6 Slow Motion Words Auditory Synthesis The student will synthesize omne syllable

words when the phonemes are uttered
separately at one second intervals by
marking an X jon the correct picture.

19
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The Auditory Processing Training Program:

Table 5 (continued)

Sequence Unit 3 Auditory Closure

Lesson

Title

Process

Format

3.7

3.8

3.9

3.10

3.11

3.12

3.13

Slow Motion Words

Slow Motion Words

Forgotten Sounds

Forgotten Sounds

Forgotteh Sounds

Goes Together

Categories

" Auditory Synthesis

and Closure

Auditory Synthesis
and Closure

Auditory Closure

Aud itory Closure

Auditory Closure

Recognition of
Language Categories

Grammatical Closure

SR RS (7Rl Y ISR 117 N [ RS

The student will synthesize multi-
syllabic words when the phonemes are
uttered separately at one second intervals

by marking a

The student

ill sYnthesize & word

in which the phonemes are uttered at
one second intervals by making a circle
an X, or a line on the correct picture

as instructed.

X on the correct picture..

The student gill identify ome syllable

words with s

unds missing at the be-

ginning or e ad of the word, by marking

an X on the orrect picture.

The student jlll identify two or three

syllable worcs spoken with sounds
.plcture,

The student

missing, by narking an X on the correct
llll identify two or three

syllable words spoken with sounds missing
by marking aE-X on the correct picture;

-

The student w

11 recognize two objects

that belong in the same language category

by marking an| X.

The student will recognize objects that
belong in the| same language category
by marking an| X on the plcture that

does mnot belong.
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Table 5 (continued)

Tﬁe Auditory Processing Training Programﬁ Sequence Unit 3 Auditory Closure

Lesson

Title

Process

Format

3.14

3.15

3.16

3.17

3.18

3.19

Riddles

Categories

Thinking and Talking

Thinking and Talking

Thinking and Talking

Thinking and Talking

Grammatical Closure

Grammatical Closure

Grammafical Closure

Grammatical Closure

Grammatical Closure

Grammatical Closure

The student will answer riddles by
marking an X on the correct response,

The student will determine which of two
objects belongs in a language category
by marking iP X on the picture of the
same category as the three other words
given, : '

The student will discriminate between
singular and| plural subject-verb forms
by marking an X on the picture which
matches the construction of the stimulus
sentence,

The student will discriminate standard
from non-standard subject/verb forms by
marking an Xlon the picture which matches
the construci of the stimulus sentence

" or by markiné an X on the ghost if the

form is non-standard.

The student will identify whether an
action takes | place in the past, present
or future by | marking an X on the picture
that matches|the stimulus sentence.

The student will identify whether an
action takes place in the past, present,
or future byl/marking an X on the picture
that matches|the stimulus sentence.
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Table 6

The Auditory Processing Training Program: Sequence, Unit 4 Auditory Memory and Comprehension

Lesson

Title

Process

Format X

4.1

4.3

4.4

4.5

4.6

What's My Number

Number Sequencing

Alphabet Sequencing

Picture Sequencing

How Many Do You Hear?

How Many Do You Hear?

Short-term Memory

Short~term Memory
Temporal Sequencing

Short~-term MEmbry

Short-term Memory
Temporal Sequencing
Figure-ground

Short~term Memory

Short-term Memory

The student will remember the last
digit of al teleplione number given, by
circling the appropriate number. On -
task will become more
difficult,| where the student is required
to remember two to four digits.

The student will circle the numbers given

in a particular order.
be require

The student will

The student will circle the letters
given in a|particular order, while
distracting music is being heard at the
same time.| The student will be required
to remembej up to five digits.

The student will remember pictures
given in a |particular order, while
distracting television noise is being
heard at the same time.

The studenJ will remember the number
of syllables in multisyllabic words by
merking an X on the appropriate row.

The student will identify the pattern
of syllables in phrases and sentences
by marking an X on the dots that match
the pattern. '
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The Auditory Processing Training Program: ~Sequence Unit 4 Auditory MEmOWy and Comprehension

Table 6 (continued)

Lesson

Title

Process

Format \

4.7

4.8

4.9

4.10

4.11

4.12

4.13

Picture and Word
Comprehension

Sense or Nonsense

Would You?

Sense or Nonsense

Would You Do It?

Opposites

What's Missing

B (T[S {8ty e Rl
T
|

1

|

|

FEREGIT

Comprehension
Comprehension
Comprehension

Comprehension

Comprehension
( synonyms)

Comprehension
(antonyms)

Short-term Memory

G LR PR ] L S A S R

The student will mark an X on the
picture that represents the sentence

given.

The student| will determine if a

sentence makes sense or not by marking

an X on the happy or sad face,

The student|will identify the picture
that answers the questions given by

marking an X on the appropriate response.

The student|will determine if the sentence
given makes sense by circling the response;
if the sentence is right,by marking an X
on the response if the sentence is wrong.

The student |will demonstrate his com-

prehension of individual words by marking
an X on the |picture that is synonymous

with the woxd given

The student will demonstrate his com-

prehension of individual words by marking'
an X on the picture that is the opposite

of the word igiven.

The student will identify the word missing

in a sentence given, by marking an X

on the picture.
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Table 6 (continued)

The Auditory Processing Training Program: Sequence Unit 4 Auditory Memory and Comprehension

—

Lesson Tirle Process Format
4,14 Pick-a~Picture Discrimination of The student ]ill discriminate between
Prepositional Phrases several preppsitional phrases which
describe complex spatial relationships
by marking an X on a picture that cor-
responds with the stimulus sentence.
4,15 Pick-a-Picture Discrimination of The student Lill discriminate between
Prepositional Phrases several prep?sitional phrases which describe
complex spatial relationships by marking
an X on the picture that corresponds with
the stimulus picture. ‘
4.16 Short Stories Short~term Memory Six short st?ries will be read to
_Comprehension the children., After each story, three
to four queskious will be asked. The
situdents will answer the questions by
circling the |covrect picture.
4.17 Fairy Tales Memory Two fairy tales~-The Three Bears and
Comprehension the Little Engine that Could--will be
read to the students, After each story,
questions will be asked. The students
will answer the questioms by circling
the correct picture,. ‘
4,18 Funny Stories Memory Two less familiar stories will be read--
Comprehension Chicken Little and I Know an 0Old Lady.

After each story, questions will be asked.
The student will answer the questions by
circling the correct picture.
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briefly explains the reason for the correct choice. As the lessons in
the unit progress, feedback is delayed until the exercise has been com-
pleted.

Picture vocabulary was taught in each lesson to’ reduce am-
biguity. While the auditory processing tasks increase in compléxity,
the visual motor tasks remain the same throughout the program, thus

minimizing the attention directed to motor behavior.
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The APT lessons are on cassette tapes, recorded under high

fidelity conditions, using a Panasonic tape recorder with a frequency

band of 50-15,000 Hz

3 db and a signal to noise ratio better than 45

db.

Several voices are heard on the tapes, however, the narrator,
Susan, conducted the majority of the lessons, The scripts were all

written by the investigator.

Implementation of the Instructional Program

Both the experimental and the control groups utilized the
Ginn 360 Reading Program as the basis of reading instruction. Students
designated in the experimental group participated in the APT program

three times weekly for a period of seven months. The control group did

not receive any additional instruction other than the traditional basal

program,
In order to equalize treatment among the experimental class-

rooms, several important considerations were necessary involving the
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environment, the teacher's role, and the role of the student aide.

The Environment

The lessons were conducted in a Quiet environmeént, In seven
of the nine classrooms, a listening center was utilized, accomodating
- five to eight students at one time. In the other two classrooms, half.

of the students participated in the APT program whilé the other half

were involved in a quiet activity outside in the hall, After the
was completed, the procedure would be repeated with the second group

of students,

In most cases the program was implemented during the period of

language instruction, in the morning.

In order to control for the teacher variable, all information
in regards to pupil progress was kept confidental, The teachers were

encouraged to continue their normal classroom routine.

'

The Student Aides

Through an accredited career edﬁcation program, high school
students were assigned to each experiméntal classroom to aide in the
implementation of the inétructional program, Their responsibilities
included: 1) organizing the students into listening groups, 2) pro-
viding the listening materials, and 3) being available when difficulties
would arise with equipment. No individualized instruction was given

to the students. When children became confused or frustrated with a

task, the aide would encourage them, and point tc the correct response.

I S o R
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Conversation was kept to a minimum. No attempt was made by the aide or

the teacher to reschedule léssons for children who were absent.

Administration of the Posttest

The Auditory Processing Test, the Motor-Free Visuél.Perception
Test and the Metropolitéh Achievement Tests were administered to all
eighteen kindergarten and first grade classes Eeginning the second week
in May. A1l testing was cpnducted.bvgthe,investiga%erfvf*"”’"’*’Vz‘llgglggv*%*kkvr'
‘Kindergarten childréﬁ’were tested in small groups in a quiet -

area away from the classroom. Two aides assisted the students, making

sure they understood directicons, and worked independently.

Data Analysis

All test scores fér the experimentalvand control groups were
collected and the data were transferred to the standardiéed IBM card
format. The keypunching was verified to reduce the potential for error
in this part of the data analysis. The data file was then entered into
the Statistical Package fof Social Sciences (SPSS) system for the IBM
370/27 computer. Each step in the computer programming was double

checked. The analysis of covariance subprogram of the SPSS system was

utilized., The major part of the anslysis involved‘a’one-way design-- %;;;;:;
the oné»indépendent variable beingvthe experimental program, with socip-
economic‘status and sex used as covariates as a means of equalizing the
two groups. Results of this analysis are presented first_as total
test scores, then in order to give additional information, subtest

scores, : =

In addition, the independent variables wére utilized as factors -
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in a two-way and three-way design in order to study the interaction
effe;ts among the indepeﬁdent and dependent variables. The Pearson
product moment correlation coefficient was utilized.to study the effects
of the treatment program on the relationship of auditory and visual

perception before and after the experimental period. The results of these

analyses are presented in the following chapter.




Chapter 4
ANALYSIS OF DATA

The purpose of this study was to determine if auditory processing
skills can be taught using an audio taped program de§e10ped by the
investigator, and if these skills effect overall reading achievement,
atvthe kindergarten and fifst grade levels., More specifically, the
foliowing questions were raised:

1., Can auditory processing skills be taught using the Auditory
Processing Training Program?

" 2. To what extent do auditory processing skills effect reading

achievement?

3. Is their a relationship between auditory processing training
and reading achievement? '

4, Is their an interactioﬁ between auditory processing train-
ing and socioeconomic status with respect to auditory processing skills

and reading achievement?
5., 1Is the effectiveness of the auditory processing training
program related to the achievement level of the pupil?

6. Is there a difference between kindergarten and firet grade

pupils in their ability to develop auditory perceptual skills?

Three tests were administered to assess growth in the student's .

visual, auditory and reading skills: the Motor-~Free Visual Perception
Test, the Auditory Processing Test, and the Metropolitan Achievement

Test (the Metropolitan Readiness Test for students at the kindergarten

level,) .
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Both the visual and auditory measures may be referred to as
criterion or wmastery tests. Mastery testing assumes a known, finitev
set of specific bbjectiyes which are to be learned, Thﬁs; it 1is pos-
sible and, in fact, désirable for a student to achieve ra perfect score

on a subtest such as Auditory Sound Blending. On the other hand, the

~Metropolitan Achievement Test is designed to maximize differences in

student achievement, Its objective is to place students soméwhere along
the range of possible achievement for the test from the very lowest to
the very highest scores, 'Therefore, scores on the posttests for the
Motor-Free Visual Perception Test (hereafter. referred to as MVPT),

and the Auditory Processing Test (APT), will bejmarkedly skewed, while

most likely, a normal distribution will be anticipated for the achieve-

ment test results,

Raw Scores

Before turning to a full explication of the research findings,
it is appropriate to review the distribution of test scores at the be-
ginning and end of the test period for both the treatment and control
groups.

In each of the following graphs, the horizontal axis represents
the raw téét-scores ( in Figure 5, the scores range from 10 to 36). The
vertical axis represents the number of subjects in a single category

(in Figure 5, the maximum number of subjects in a sidgle category is

~15). Thne bold lines illustrate the control group distribution, while

the dotted lines represent the treatment group.
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Figures 5 and 6 represent the distribution of the visual per-
ceptual scores as measured by the MVPT for the pretest and posttest
results at the first grade level, The same 36 item test was administered
at the beginning and end of the experimental period, The test is
described in Chapter 3, and the actual test materials are included in
Appendix A, These figures describe two phenomena. First, before the
initiation of the instructional program, the MVPT scores for both groups
approximate a normal distribution. While slight difterences may be
seen with the treatment an& control groups, the means are 27.4 and 2@.9
respectively. Second, ﬁy the end of the experimental program, the
distribution ot subjects represents much mﬁre closely, a Poisson curve,
rather than a normal distribution, with the greatest number of sdbjects
attaining the highest possible score., The mean for the treaﬁment group
is 32.1; for the control, 31.4. |

‘The same pattern is illustrated in Figures 7 and 8 which
describe the distribution ot APT scores tor the treatment and control
groups. Again, the curve at the beginning of the experimental period
approaches normality, with the mean for the treatment grdup 60.8, for
the control blu4.‘ However, by the end of the study, omne can see more
of a Poisson curve,

The pattern for the Metropolitan Achievement Test, however, is
difterent on the whole, than the patterns seen in both the MVPT and the
APT. The scores represented at the beginning of the experimental period

are ﬁormally disgributed with the means for the treatment and control
groups 101,3, and 98.5 respectively. However, the phenomenon of an

increasing number ot students obtaining a perrect score in the posttest

B \"TI‘W‘WT}T T

ks




Legend

]
]
§
[

Treatment Group
~Control Group

i
4
v
|
i

- -y

125

e @ - = o

120

115

110

105

78

- e w -

95 100

90

85

L R

20

peem e en-

jo = -

70

55

50

2 e

75
Figure 9

The Metropolitan Achievement Test--Pretest

For the First Grade Sample

T LERIRE




I
< g v
79 e
=]
B (5]
= r -
1
: ]
] s v
‘ N ' ~
| I S o
o] ] "
] o -
: g e em S R
; : & ! - E—
© 8 P w
B O ! = i
-2 T 3
U~ {- 5
T B O []
g W N ] [=} =
Q © W 1 -
o0 [T R~ " -«
¢ H O < ]
RO . : 0 .
i e =
. .
[
‘
! ©
4 )
- =
. . /2]
' o
H 0
Voo & = el
¢ @ 7%
f. [o]
. A
'
0 N
Yo o oo o av m e = o G “u 1@. = _
: o o
[
1 _ H®
4+ el wn :
1 « e} m
i [=) B
' o Q7 = _
f ~ £ o -
: (=} U M :
- ” Il < ¥ 2O o
. ' - 9 [
[} o T IS —_——
“ B At
e 1 R74 e <€ o e
1 [l - il -
i m g
QLD 2 D =
° ] o H i
_ _ S8 :
_ P o -
i ' T U.
n QO
" = :
! o
. - - 3 ..m
z [
. n
= . ) n
= SR - ' =
) : : '’ e
) ]
. 1 n 0
——— e o a0 o ces . - Q.
.- s -
' 1 E
_ . ]
] w - .
.
©
- e e e+ v e+ e e S
n
- - — - - — A -
1 I . i 1 -+ Q
v T ¥ \l L L
i o © o v ] o~
. .




80

is not present as in the previously descriped tests., In fact, the dis-

tribution of subjects at the end of the experimental period represents

a flattened normal curve,

Table 7 presents a comparison of the distributions and standard

deviations for both groups in the study at the first grade level,

Table 7 .
A Comparison of the Distribution ot Test Scores
R For the First Grade. Sample

Groups ... .. ... MVPT APT MAT

Mean s.D, Mean S.D. Mean s.D,
Treatment . ‘
Pretest 27.45 4.44 60.89 9.83 101,40 17.85
Posttest 32,08 2.96 71,76 4.61 99.23 18.70
Control
Pretest 26,93 9.41 61.04 10.22 98.56 18,81

Posttest 31.39  3.07 69.40 7.50 100.83 19.61

The following graphs reports the kindergarten sample--post-
test scores only. In Figure 11, the MVPT scores, for both groups re-
sembles closely, a normal curve, with the treatment mean of 24.09,

!

and the control, 25.3.

Both the Auditory Sound Blending Subtests, and the Auditory
Discrimination Subtest (those teéts included in the APT béttery at the
kindgrgarten level) are described in Figures 12 and 13. Differences
between the treatment and control gro&ps in Figure 12 are small, with
means of 19.3, and 18.2 respectively, The distribution for the Dis-
érimination subtest is markedly skewed, showing that while slight

differences have occurred petween the two groups, almost 80 percent

of all students tell within two points ot a perfect score.
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Figures 14, 15, and l6 illustrate posttest results on three
subteéts of the Metropolitan Reading Readiness Test: Beginning Conson-
aﬁts, Sound/Symbol Relationship, and Listening. Again, Figure 13
appears to be markedly skewed, with Figure 14 less so, and finally,

Figure 15 resembles a normal curve.

These figures then, give the reader a sense of the overall learning

context in which the study was conducted. It should be noted that the

study involves students from a suburban population. Thus the variatione — ————

likely to occur in a more diverse community are not in evidence.

Overall Difference Scores

The following paragraphs will describe the 'difference scores'
or learning improvement for each subject in the first grade sample, |
These descriptive data are reported tor hueristic purposes. Difference
scores are easily interpreted and give the reader a sénse of thé para-
meters of change. The stétisticél analysis, £t should be ndted, is based
on thé analysis of covariance residual scores rather than simple differ~
ence écores. Difference scores are derived simply by subtracting the
pretest score from the posttest score. In this case, the possible
range includes minus scores, because in several cases, students ach-
ieved lower scores in the posttest than on the pretest, The.means
and standard deviations are,sof course, smaller than thosé of the test
scores themselves. It should also be noted that a small proportion of
the subjécts started with perfect or near pertect scores, and thus,
aré limited in the amount of learning growth that can be exhibited.

Fortunately, this group was small enough not to be problematic.




'Table 8

Learning Improvement Distribution of the

Motor-Free Visual Perception Test ;
For the First Grade Sample 2
Difference Score _ Experimental Control A Total %i:::;ii
-3 3 0 3 ?
-2 ‘ 3 2 “ 5
-1 3 2 5 i
0 2 6 8
1 8 - 8 A 16
2 12 | 11 23 X
3 13 S ¥ 30
4 - 13- o 7 20
5 9 14 23
6 9 9 18 —
7 7 8 15 ;mgﬁﬁfmi
8 6 | 6 12 5
9 o 9 4 | 13 SR S
10 6 1 7 V
11 "_ 1 , 3 4
12 0 | 0 0
13 ‘ 2 1 o 3
14 | 0 0 0 o
15 | | 0 0 0
16 1 0 | 1

Total ' 107 100 207




89

IS

ST LT
n '

Table 9

i 4 2 i B DT
i !

Learning Improvement Distribution of the
Auditory Processing Test
For the First Grade Sample

- Difference Score Experimental Control Total

~-14
-13
-12
-11

-6

I IR RN

-D
A
-3
-2
-1

— -

- .
NOHONPWEOWNFOFONOO

CONOUEWNEO

e~ ol

WooO~NOWVHWND -
- P e
NMNOWONO

N
o

WWNhHNNNDNNDDNDNDDND
NP ONOUV PR WD
NHEFERARNDWORNDNH DNV O

f ’ .
E 0O N OO ORI HRWWREENVNUN RO P NOFRWHOOOOO OO

famy
o
‘Jl—‘l—'l—'Owl—'Ol—'Hd‘vwNU‘IU)L.\JU'IO‘NNU‘l\lmwNwww\lp-‘-\mNNHOt—‘OHOOOA

Total

]
o




- gt o
Table 10 : :

Leernina Improvement Distribution for tha
Fetropoliten Achievement Test-<Rending
for the First Crade Sampla

Diffscance Scots ’ Experimentsl Control Total
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Tables 8 through 10 describe the learning improvement dis-

tributions for the Treatment and Control groups on the MVPT, APT,

and the MAT.

Analysis of Covariance

The following series of tables represent the central findings

of this study. The analysis of covariance has been utilized to control

for varianhles which influepce the variation of the criterion variable,
and to reduce the error variance in the analysis. = The function of the
covariate is to determine a proportion of the variance prior to the
experiment.' For the purposes of this study,‘the pretest, sex, and
socioeconomic"status will be utilized as the covariates,

The socioeconomic status of each subject in the sample has been
coded using the Duncan SES Index.1 The code consists of a five point
scale, the number one representing the lowest level which includes
unskilled, blueféollar occupations, through the number five, which
involved professions, and highly skilled positions., The only variable
with missing data was socioeconomic status. To prevent an unnecessary
diminution éf the éample size, subjects with missing data on that
variable, were assigned mean scores so that analysis of covariance
could be compufed for the entire sample.

For the purposes of the analysis in this study, only the
probability,levels of .001, .01, and .05, will be examined in order

to minimize the probability of type 1 errors.

Loeis Dudley Duncan and Peter Blau, ''The American Occupational
Index," (New York: John Wiley, 1965).
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Turning first to the analysis ot the first grade sample,

Table 11 represents the total APT results for the Treatment and

Control groups,

Table 11

The Analysis of Covariance Summary Table of the
Auditory Processing Test For the Treatment

Versus the Control Group--First Grade

92

Source of Variation df ss MS F Sig. Level
Between Methods 1 307.45 307.45 12.74 .001
Within . 202 4876.34 24.14
Total 203 5183.77 39.38
'Subgroup Descriptive Statistics
Pretest Posttest Ad justed
N Mean Mean Mean
Treatment Group 107 - 60.89 71.76 71.80
Control  Group 100 61,04 69.40

AR A1

69.36

The analysis of covariance reveals a signiticant relationship

between the treatment and control groups for the total APT score

F(1, 206)=12,74, with the treatment group having an adjusted mean of

2.44 points higher than the control group. In past research studies,

significant gains have often been reported using a specifically de-

signed test authored by the investigator. However, in this case, the

APT measure consisted ot four well known subtests used successfully

in the field of auditory processing research.

Furthermore, it should
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- The practical significance of a mean gain of 2.44 points however seems

93

also be noted that the Auditory Processing Training Program does not

include lessons using any of the test formats., Thus one can not attri-

bute this increased learning to familiarity of test materials, There-
fore, the statistical significant differences seen here may feasibly

by interpreted as an effect of the Auditory Processing Training Program,

dubious.
The subtests within the A?T give the reader additional inform-
ation in regard to the péttefn of learning seen in ﬁhis first Table.
Table 12 compares the Treatment and Control groups on the

Auditory Sound Blending Subtest.

Table 12

The Analysis of Covariance Summary Table of the Auditory
Sound Blending Subtest For the Treatment
Versus the Control Group-~First Grade

Source of Variation df ss MS F Sig. Level
Between Methods 1 7.63 7.63 3.74
| .05 ,
Within 202 411,88 2.04 -
 Total 203 419.88 2,64

Subgroup Descriptive Statistics

Pretest Posttest Ad justed
N ‘Mean Mean - Mean
Treatment 107 ' 20.6 23.36 23.36 N

Control 100 20,5 22.97 ‘ 22.97 [ ———




o

Again, the treatment group showed a greater average learning
improvement at the ,05 significance level.

However, this pattern is nbt continued in Table 13, which
illustrates the comparison ot the Treatment versus the Control in

auditory discrimination as measured by the Gates--MacGinitie Auditory-

Discrimination Subtest,

Table 13

mat.

—Pable of the ——
Auditory Discrimination Subtest For the
Treatment and Control Groups--First Grade

“

The Analysis of Covariance Summaxry

Source of Variation df . SSs MS F Sig. Level 7
Between Methods 1 4,65 4,65 T
4,78 .03 :
Within 202 196.39 .95 :
. Total 203 201.04 1.80 :

Subgroup Descriptive Statistics

Pretest Posttest v Adjusted
N Mean Mean Mean
Treatment 107 - 18.75 20.06 20.07 pa—
Control 100 0 19.14 20,41 20,38

In contrast to the other reported statistics thus far, the
Control group scored significantly higher at the .05 level, than the
treatment group. Because of the disparity, several interesting hypo- T
theses can be reviewed in order to interpret this reversal:

1. Systematic Error: This hypothesis is unlikely due to the



traditional experimental design involving random assignment to the
experimental and control groups.

2., Subtest Invalidity: While several sustests of the Gates
MacGinite battery (such as the Auditory Memory Subtest) have been
reviewed and criticized by Robert Dykstra, the reliability of this
.subtest is .73, established by examining 4500 kindergarten and first
grade students,

3. Test Fatigue: The Auditory Discrimination Subtest was
administered afte£ approxiﬁately ten minutes of tesfing. Therefore the
‘possibility of test fatigue is quite unlikely at that point.

4. Random Error: This is unlikely given the sample size,
Rahdom error,_ot course, can never by‘ruled oﬁt as a source of this
pattern in the data.

5. Testing Incompatibility wifh program materials: The
Auditory Processing Training Program, Unit 2: Auditory Discrimination
was designed to aide students in developing 2 conceptual understanding

.of the similarities and difterences in sounds and words. Specific
sounds were not emphasized. It could be in attempting to teach students
this overall concept, it led to confﬁsioﬁ and frustration. Thus, the
data has given the investigator a valuable insight which may influence
future revision of program materials.

Table 14 compares the Treatment and Control groups on the

"Auditory Sequential Memory Subtest.

HINS
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Table 14

The Analysis of Covariance Summary Table of the
Auditory Sequential Memory Subtest For the
Treatment Versus the Control Group~-First Grade

96

Subgroup Descriptive Statistics

Pretest Posttest Ad justed
N _ Mean Mean Mean
Treatment 107 11.14 16.22 16.14
Control 100 10.58 14.21 14.30

The Preatment group scored significantly higher than the
Control F(1,206)=3.69, at the .05 level,

Table 15 represents the comparison of the Treatment and Control
grbups on the Auditory-Visual Integration Subtest. In this subtest,
the Treatﬁent group scored an agverage of 1.84 points higher than the

Control group~-a difference significant at the ,001 level,

Source of Variation df SS MS F Sign., Level,
Bééween Methods 1 10.27 10.27
3.69 .05
Within 202 562.45 2,28
Total 203 572.71 3.34
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Table 15

The Analysis of Covariance Summary Table of the
Auditory-Visual Integration Subtest For the
Treatment and Control Groups--First Grade

Source of Variation df SS MS F Sign, Level éiiiiiii
‘Between Methods 1 173.48  173.48 L
' 13,07 .001
Within 202  2080.56 13,27

Total 203 2854.04  16.83

Subgroup Descriptive Statistics

Pretest Posttest Adjusted 8
N ~ Mean Mean Mean —
Treatment 107 11.14 16.22 16.14 :
Control 100 10.58 14.21 14.30 A
It may be recalled that the test called for the examiner to é;;;;;;;

strike a series of taps according to a planned sequence, The child's :

task was to choose the appropriate sequence from a series of three

presented visually. Based on the structure of the Auditory Processing -

Training Program which involved audio-tapes, used with visually oriented

materials, these differences seen here may be due to the specific

pattern of the instructional program.

Summary of Tables 11 through L5

An overall analysis of the data revealed in Tables 11 through

15, illustrates a significant but slight relationship between growth
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in auditory skills and the instructional program. On one case, the Aud-
itory Discrimination Subtest, the Control made significantly greater
gains Ehaﬁ the Treatment. This could be due to tﬁe fact that the lesson
format used in Unit 2 of the program was somewhat confusing and obscure

for the children;_' learly, more research is needed in order to clarify

this apparent discrepancy in the findings.

The Analysis of Covariance--The Motor-Free Visual Perception Test

e

The MVPT was admiﬁistered to all students in the sample in an
attempt to view the con;inuing relationship between visual and auditory
perception through the experiment. Because both skills are initially:
stressed in beginﬁing reading instruction, it was hypothesized that
perhaps if one sensory channel, auditory, were trained, the other,

visual, would also be effected.

Teble 16 compares the visual perception change scores for the

Treatment and Control groups.

Table 16

The Analysis of Covariance -Summary Table of the
Motor-Free Visual Perception Test For the
Treatment and Control Groups~-First Grade

Source of Variation df SS MS F Sign. Level

Between Methods 1 12,27 12,27
) 2,02 n.s.
Within 202 1225,98 6.07

Total 203 1884.92 9.15




It appears that visual perceptual skills were not largely ef-

fected as a result of the Auditory Processing Training.Program,

Analysis of Covariance~~The Metropolitan Achievement Test

An important question concerning research in recent years is
" how readily auditory processing skills, as defined in this study,

transfer to an overall level of word knowledge and word analysis

abilities. In an attempt to bring data to bear onthi
MAT was administered to the first grade students as a pretest and a

posttest, In order to avoid a ceiling effect, two different levels of

the test were given: Primer level as a pretest; Primary level as a

posttest. Both scores were then converted into T scores to permit

standardization of test scores and ana}yze growth. The results of these
tests are reported in the following tables,
Table 17 represents the total MAT scores for the Treatment

and Control groups. It is apparent that the differences are small and

not statistically significant.

Table 17

The Analysis of Covariance Summary Table of the
Metropolitan Achievement Test For the
Treatment and Control Groups

Source of Variation df 8§ . MS F. Sign, Level
Between Methods 1 153.28 153,28

3.24 n.s.
Within 202  34756.68 10126.39

Total 203 34909.9%6 365.35
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Tables 18 and 19 illustrate the two major subtests within the
MAT: Word Knowledge and Word Analysis, 1In Table 18, the students
‘in the Control group scored slightly higher than the Treatment group,

although the differences were statistically insignificant.

. Table 18

- The Analysis of Covariance Summary Table of the
Word Knowledge Subtest For the Treatment
| and Control Groups~~First Grade

e

Source of Variation  df Ss MS F Sign., Level
Between Methods 1 92.78 92,78
1.50 n.s,.
Within 202 12509.14 61.93
Total ' 203 12601.92 100,12

These results are not to be unexpected, This test format is
one in which the student must make a quick judgement, within a specified
time period, of the word that goes with'the picture. In actuality it is
a sight vocesbulary test. Therefore, the fact that students receiving
an auditory training program did not show significant gains over the
control is not to be unexpeéted;

However, the results of Table 19 are puzzling, in ligﬁt of the
fact thaf auditory processing gbilities are thought to precede and,

in fact, influence word analysis skills,
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Table 19

The Analysis of Covariance Summary Table of .the
Word Analysis Subtest For the Treatment

and Control Groups--First Grade ’
Source of Variation df Ss MS F Sign. Level
Between Methods 1 126.87 126.87
‘ 2,35 n.s.
Within 202 10918.84  54.05
Total 203 11045.71 100.02

Summary of Tables 17 -through 19

Tables 17 throﬁgh 19 reveal no significant differences in reading
achievement in coﬁparing the Treatment group with the Control; thus,
the null hypothesis that training in auditory processing will not
transfer to overéll reading improvement is sustained. This conclusion'v
tended to subspantiate an increasing number of research reéorts whieh
focus on the relationship of perceptual training and reading achieve=~
ment. Authorities, such as Donald Hammill, Bruininks, and others2
suggest that perceptual training has little to do with reading and thus;
should be abandoned in faver of language instruction, However, those
in favor of teaching audifory and visual perceptual skills argue hhat

perceptual training must be intensified and begun earlier in order to

2

in Althea Beery et. al. Elementary Reading Instruction: Selected Materials,
(Boston: Allyn and Bacon, Inc.; 1974) p. 191.

John Paul Jones, "Learning Modalities--Should They Be Considered?"
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be effective, The results of the analysis of the kindergarten class-

rooms will shed light on this continuing question,

Analysis of Covariance--The Auditory Processing Test at the Kindergarten

Level

One of the major hypotheses in this study concerns the compar-

ison of the Treatment versus the Control groups in auditory processing

G

grade children were eliminated for the following reasons:

skills and reading readiness skilis at the kindergaften level. The
Auditery Processing Test at fhis level includes tw0'subtests:' The Audi-
tory Sound Blending Subtest, and the Gates-MacGinitie Auditory Discrim-
ination Subtest. The other two measures used in testing the fifst

1) Lack

of knowledge of numbers 1-19, 2) Lack of visual abilify to discrimiﬁate
numbers such as 2 and 3,‘b and 9, 3) the research literature in the case

of the Auditory-Visual Integration Subtest suggests that this complex

concept of linking visual and auditory channels does not develop until

approximately age six.,

Because of several methodolégical difficulties, a true test
ot the effectiveness ot auditory training here will be limited. Rather
than omit this part of the analysis altogether, it was thought that
this partial analysis will at least provide groundwork for further
investigations in this direction,

As reported in Chapter 3, no pretest measure was administered

to the kindergarten classrooms. Therefore, only sex and sccioeconomic

3ponald D. Durrell, "Success in First Grade Reading," Boston
University Journal of Education, 3 (1958) pp. 2-47.
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status are used as covariates in the following analysis,
Looking first at the total test scores for the Treatment and
Control groups on the APT, the results indicate that the instructional

program was not effective for children at this level. ,

Table 20

The Analysis of Covariance Summary Table of the
Auditory Processing Test For the Treatment
and Control Groups--Kindergarten

i3 (0 I M ) A
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Source of Variation df  SS MS F Sign. Level
Between Methods 1 10.77 10,77
. 396 N.S%,
Within 171 4438,77 25,96
Total 172 4449.54 18.56

Perhaps the level of instruction in the Auditory Processing
Training Program was too complex for these children. It could be that
children need time in school to, at least, grasp the concept of letters
and sounds before auditory training is begun. Again, because of the lack
of a true experimental design, only tentative conclusions can be reached
at this point.

Table 8 describes the Auditory Blending Subgest results for the
treatment.and control groups. While the treatﬁent group exhibited a

slightly higher ability to blend separate'sounds into words, the differ-

ences are insignificant.
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Table 21

The Analysis of Covariance Summary Table of the
Auditory Sound Blending Subtest For the
Treatment and Control Groups

Kindergarten v
Source of Variation df SS MS F Sign. Level
Between Methods 1 52,15 52,15 -
3.15 n.s.
‘_777//_
Within—— 171 2831.50 16.56
.. Total 172 2883.65 16.98

Table 22 compares discrimination skills for the Treatment and

Control groups at the kindergarten level.

Table 22

The Analysis of Covariance Summary Table of the
Auditory Discrimination Subtest For the
Treagtment and Control Groups

Kindergarten
Source of Variation - df SS - MS F Sign. Level
Between Methods 1 16.14  16.14
' 4.37 .036
Within 171 631,67 3.68

.. Total "172 647.81 3.88
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-Subgroup Descriptive Statistics

Pretest ~ Posttest Adjusted
N Mean Mean "Mean
Treatment 93 18.30 18.92 *18.98
Control 82 18.41 ' 19.68 19.62

It might be recalled that in the first grade analysis, the
éontrol group scored higher than the treatment at the .05 level of
significance. Here, in thé kindergarten classrooms, the same phenomena .
has occurred.

The Control group scored an average of almost a point

higher than the treatment group--a difference signiticant at the .05

level.

Summary of Tables 20 through 22

It appears from the findings seen here, that the Auditory
Processing Training Program was not etfective in teaching the limited
skills-méésured. In fact, in terms of the Gates-MacGinitie Auditory
Discrimination Subtest, it might have had an adverse effect, perhaps

confusing students at this age., Unfortunately, the lack of pretest

data: inhibits the ability to make conclusive generalizations regarding

the test results, Nevertheless, the datz does not encourage future

emphasis in auditory perceptual training.

Anélysis of Covariance~-The Motor-Free Visual Perception Test at the

Kindergarten Level

Visual perceptual change scores were again analyzed for the

I
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Treatment and Control groups at the kindergarten level. As seen before
in the first grade sample, no significant ditferences are recorded.
However, unlike the first grade where the Treatment group scored an

v

average ot ,/0 points higher than the Control, the Control group here

surpassed the Treatment with an average diiference of 1.21 points.

Table 23

The Analysis of Covariance Summary Table of. :the

DL UMEL T

Motor-Free Visual Perception Test For the =~

~ Treatment and Control Groups--Kindergarten

Source ot Variation dt SS MS F

Sign., Level
Between Methods 1 21.65 21.65
) 1.00 n.s.
Within 171 3673,76 21.48
Total 172 3695.41 22.18

It appears then, that auditory training does not significantly

effect visual perceptual skills.

Analysis of Covariance--The Metropolitan Reading Readiness Test at the

Kindergarten Level

For the purposes of this analysis, three subtests ot the
Metropolitan Reading Readiness Test were administered to the Treatment
and the Control groups: Beginning Consonanﬁs, Sound/Symbol Relationship,
and Listening, The Listening subtest, included within this battery,

was administered because reading research has often found that auditory
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processing training is otften reflected in an improvement of this skill.

These data should perhaps be interpreted as the rate of transference

of learning, since this test measures more general skills,

14

Table 24 represents a summation of the total Metropolitan

Reading Readiness Test for both Treatment and Control groups at the

kindergarten level,

The Analysis of Covariance Summary Table of the
Metropolitan Reading Readiness Test For the
Treatment and Control Groups-~Kindergarten

Source of Variation df SS MS F Sign. Level

Between Methods 1 60.85 60.85 ‘

' 1.58 n.s.

Within 171 6606.81 38.04 e
Total 172 6667.65 38.88

While the control group scored higher on the overall test, the

differences are insignificant.

Table 25 examines the Treatment--Control comparison for the ' —

Beginning Consonant subtest.




Table 25

The Analysis of Covariance Summary Table of the
Beginning Consonants Subtest For the
Treatment and Control Groups=--

108

Kindergarten _ ’
Source of Variation df ss MS F Sign. Level
Between Methods 1 2.16 2,16 —
' ‘ .31 n.s.

Within 171 1160.56 6,79

.. Total 172 1162.73 6.73

The Treatment and Control groupé are practically equal with a
mean of 10.4 and 10.2 respectively,
Table 26 represents a comparison of the two groups on the Souhd/

Symbol Relationship Subtest,

Table 26

The Analysis of Covariance Summary Table of the
Sound/Symbol Relationship Subtest For the
Treatment and Control Groups--Kindergarten

Source of Variation df S8 . M8 F Sign. Level

Between Methods | 1 10.68 10.68
o 11.04 .001
Within 171 2179.55 12,75

Total 172 2190.23  13.55
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Subgroup Descriptive Statistics

Pretest Posttest ~ Adjusted
N 4 Mean Mean : Mean
Treatment 93 10.68 . 10.9 10.84
Control 82 10.71 12.65 12,71

B EAORCI) NN 0L GA A 16

The average difference of 1.97 points favoring the control -

tevel.—Again, because of the limit-
ations of the experimental design, it is‘unclear whether this differ-.
ence is due to the inequality of the experimental groups at the very
outset of the study, or a phenomena which occurred during the exper-
imental ﬁéfiod. |

Table 27 describes the differences found on the listening

subtest for the Treatment and Control groups. While the Treatment

achieved a very slight margin over the control, the differences were

not significant.

Table 27

The Analysis of Covariance’Summary Table of the
Listening Subtest For the Treatment
and Control Groups--Kindergarten

Source of Variation df S8 MS F Sign. Level
Between Methods 1 6.71 6.71

2.25 n.s.
Within 171 509,99 2,98

fotal 172 516.70  2.98
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Summary of Tables 24 through 27

This study focused not only on the question of the ability to

learning auditory processing skills, but also on the ability to transfer

this knowledge to prereading skills, It appears from the_préceding

analysis that the training program at the kindergarten level was not
effective, Several hypotheses might account for these results:

1) taped programs, utiliéing both the auditory and visual modalities

_/f/amW'

the specific tasks re-
quired in the program were too obscure, 3) general language experience
must precede spécific auditory training., THerefore, due to the inability
of the program to teach guditory processing skills to kindergarten children;v
a true test of the transference theory-~the ability to transfer know-

ledge of auditory processing skills to reading--remains unconfirmed.

ORI AARET ERI ] bt SORE RN

Interaction Analysis

In previous sections of the analysis reported thus tar, the

variables of sex and socioeconomic status have been used as covariates
as a means of equalizing the two groups, providing a true test of the

experimental program. However, in the following tables, these inde=- =

pendent variables will be utilized as factors in order to study the

interaction effects among the independent and dependent variables.
Tnree significant interactions which will be presented in
Tables 28 through 37, were identified in the analysis: the experiment
and sex on the Auditory Sound Bleﬁding Subtest of the AfT, the experiment .
and socioeconomic status on thé Auditbry Sequential Memory Subtest of

the APT, and the experiment and sex on the Word Knowledge Subtest of
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Metropolitan Achievement Test,

Table 28 illustrates that the independent variable of sex in~

teracted with the Treatment program at the ,05 level of significance.

14

Table 28

The Analysis of Covariance~-Interaction of the Experiment and Sex T
For the Auditory Sound Blending Subtest--First Grade

Source of Variation df 5SS MS _ F Sign. Level
o e
Covariates 1 115,19 115.19 57.606 .001
Blend 1 115.19 115,19 57.006 .001
Main Effects 6 22,13 3.69 1.85 n.s.

Exper, 1 7.66 7.66 .83 n.s.

SES 4 5.99 1.50 .75 n.s. -

Sex 1 8.09 8.09 4,05 - .016 S
2 Way Interactions 9 28.43 3.16 1.57 n.s. -

Exper SES 4 11.34 2,83 1.43 n.s. ER—

Exper Sex 1 11.60 11.60 5.81 .016 -

SES  Sex 4 1.56 .39 .20 n.s. R,
3 Way Interactions 4 6.41 1.60 .80 n.s. ?

Exper SES Sex 4 6.41 1.60 .80 n.s. E
Explained 20 172.15 8.61 4,31 -
Residual 186 371.58 2,00
Total 206 543,73 2,64

Looking first at the analysis of covariance of girls in the
Preatment versus the Control groups, it is apparent that there are

very little differences between the two groups.



Table 29

The Analysis of Covariance Summery Table of the
Auditory Sound Blending Subtest Fer Girls in the
Treatment and Control Groups--First Grade
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Source of Variation  df SS MS F Sign. Level
Between Methods 1 .53 .53
.36 n.s.
Within _ 100 147.51 1.48
Total 101 174.23 1.71

However this pattern is dramatically changed with the boys in

the samplé population,

Table 30

The Analysis of Covariance Summary Table 6f the
Auditory Sound Blending Subtest For Boys in the
Treatment and Control Groups--First Grade

Source of Variation  df §ss MS F Sign. Level
Between Methods 1 19.55 19.55

8.15 .005
Within 101 242,17 2.40

Total 102 261,72 3.50

N

2
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Subgroup Descriptive Statistics
Pretest Posttest ' Adjusted
N Mean Mean Mean
Treatment 57 20.76 23.42 ’ 23.36 .
Control 47 20,94 22,42 22,49 i

Table 30 represents the average improvement in test results

oys—within the Treatment and Control groups, On this test, the
boys in the Treatment group exhibited an average learning improvement
of one point higher than boys in the Control. These results tend to
confirm research findings reported by Durrell and cthers which state
that supplemental auditory training enables boys to maiﬁtain the same
level of progress as girls. While the results here are tenative, it

does tend to substantiate that finding.

An interaction between the independent variable of socioeconomic

status and the experiment is observed in Taple 31, on the Auditory

Sequencing Subtest.




Table 31

The Analysis of Covariance Summary Table of the
Auditory Sequential Memory Subtest~-Interaction
of the Experiment and Socioeconomic Status

at the First Grade Level
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Source of Variation df 8S MS F Sign. Level
Covariate 1 100,65 100,65 39.10 .001 o
Memory 1 100.65 100,65 39,10 .001
Main Effect 6 26,19 4.67 1.70 n.s,
“Exper I 10,18 10,19 3.96 n.s, I
- SES 4 l6.61 4,15 1.61 n.s,
- Sex 1 .03 .03 .01 n.s.
2 Way Interactions 9 58.01 6.45 2,50 .01 -
Exper SES 4 34.76 8.69 3.38 .01
Exper Sex 1 7.61 7.61 2,95 RS
SES Sex 4 12,90 3.23 1.25 n.s. I
3 Way Interactions .. 4 24,14 “4,14 2,34 N8, - 7
Exper SES Sex 4 24,14 4,14 2.34 n.s, :
Explained 20 208.99  10.45 4.06 :
Residual 186 478.82  2.57 :
Total 206 687.81 3.34. -

It might be recalled that in the previous analysis, the var-

iable socioeconomic status was divided into five subsections,

However,

for the purposes of this analysis, the people with missing data were

not included, and the five cells were collapsed into three in order

to increase the sample size in each cluster,

Table 32 describes the relationship between the Treatment

and Control groups in the low socioeconomic group.

AL LR
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Table 32

The Analysis of Covariance Summary Table of the
Auditory Sequential Memory Subtest For Students
in the Low Socioeconomic Group--First Grade

Source of Variation df SS MS F Sign. Level
Between Methods 1 31.07 3107
| 11.32 .002
4/44/44g44444jﬁ;gb1344/44/;44*44*44411*44*44*98419 A L
Total 34 129.86 1.68

Subgroup Descriptive Statistics

, - Pretest Posttest Adjusted
N Mean Mean : Mean
Treatment 23 8.76 12,00 11,98

Control 17 . 9.21 10,17 - 10.19

It appears that the lower socioeconomic group was positively
effected by tﬁe training program at the .01 level of significance.
Considering.the small N, the differences between the two groups is
substantial, Howevér, it should be noted that this is the only signi-
ficant interaction seen between these two variables;.thus.the relétion-
ship COulq be due to éhance alone. While the treatment program mighﬁ,
in fact, be influential émong students of low socioeconomic status, the
true test of these materials must await further replications.

Looking next at the analysis of covariance for the middle

socioeconomic group, it is apparent that the pattern reflecting the
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the relationship between socioeconomic status and the experiment has

changed,

Table 33 s
The Analysis of Covariance Summary Table of the
Auditory Sequential Memory Subtest For Students
in the Middle Socioeconomic Group~-First Grade

Source of Variation df ss MS P Sign. Level
Between Methods 1 - . 3.38 3.38

1.43 n.s,
Within 31 73.14 . 2.36

. Total _ 32 76.52 2,34

The grand mean for the_middle-socioeconomic status group is
‘12,2, compared with the lower socioeconomic status group which had a
grand mean of 11.2, |

The relationship between the high socioeconomic status group

and the experimental program may be seen in Table 34,

Table 34

The Analysis of Covariance Summary Table of the
Auditory Sequential Memory Subtest For Students
in the High Socioeconomic Group~--First Grade

Source of Variation df: S8 MS . F Sign. Level
Between Methods 1 .04 .04

.02 n.s.
Within 49 116.42 2.38

~ Total ' 50 - 116.46 1.75
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The statistics reveal almost no differences between the Treat-

ment and Control groups.

effect, However, regarding the other data here, it appeafs that students

at this level were uneffected by the treatment program.

The third significant interaction involves the experiment

and sex as seen on the Word Knowledge Subtest of the Metropolitan

Achievement Test,

The Analysis of Covariance Summary Table of the
Word Knowledge Subtest~-Interaction Between

The Experiment and Sex--First Grade

This, of course, could be due to a ceiling

‘Source of Variation df SS MS F Sign.
Covariates 1 7006.84 7006.84 112.47 .001
Word Knowledge 1 7006.84 7006.84 112.47 .001
Main Effect 6 1221.24 203,54 3.27 .005
‘Exper 1 116,37 116,37 1.87 n.s,
SES 4 .1039.72  259.93 4.17 .003
Sex 1 23,36 23.36 .38 n.s.
2 Way Interactions 9 737.27 81.92 1.32 n.s.
Exper SES 4 468,75 117.19 1.88: n.s.
Exper Sex 1 275.48 275.48 4.42 .035
3 Way Interactions 4 70.74 17,69 .28 n.s.
Exper SES Sex 4 70,74 17.69 .28 n.s,
Explained 20 9036.09 451,80 7.25 .001
Residual 186 11587.56  62.30
Total 206 20623.65 100.12

I
' Tasble 35
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The experiment interacted with sex at the ,05 level, As a
method of interpreting this interaction, the analysis of covariance

was computed separated with both girls and boys.

Table 36

, The Analysis of Covariance Summary Table of the
Word Knowledge Subtest For Girls in the Treatment
and Control Groups~-~First Grade

2000V 1 O O B
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Source of Variation df - 8§ MS F Sign. Level
Between Methods 1 352,87 352.87
5.81 .017
Within 101 6078.38  60.78
Total 102 6431.25 82,53 T T

Subgroup Descriptive Statistics

Pretest Posttest Adjusted

N Mean ' Mean Mean

Treatment 50 47.65 48.39 48.56
Control - 53 45,74 52,44 52,27

It might be recalled, as noted in the previous section, that the
Word Knowledge Subtest of the Metropolitan Achievement Test, is basic~
ally a sight vocabulary test, Therefore, it is interesting to noticé
the striking differences between the two groups as seen in Table 36.
This lead the researéher to an interesting hypothesis: Could the girls
in the treatment group demonstrate deficiencies in visual perceptual

skills as a result of the auditory program? In other words, in training




one modality, does ane inhibit the other? Obviously this question cannot
be answered at this time and must await further study,

In the analysis of boys scores on the Word Knowledge Subtest
for the Treatment and Control groups, there appears to be almost no

differences at all,

Table 37
.
The Analysis of Covariance Summary Table of the
Word Knowledge Subtest For Boys in the
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Treatment and Control Groups=--
First Grade

Source of Variation df - 88 MS F Sign. Level
Between Methods 1 .81 .81
.01 n.s.
Within 101 6999.79 69.31
‘Total 102 7000.60  68.22

Summary of Tables 28 through 37

Only three out of twenty~four poséible interactioﬁs were found
to be significant in the analysis: the experiment and sex on the
Auditory Sound Blending Subtest ot the APT; the experiment and socio-
economic status on the Auditory Sequential Memory Subtest of the APT;
and the experiment and sex on the Word Knowledge Subtest of the MAT,
The interaction between the experiment and sex tends to substantiate

the findings in the literature which state that boys benefit more from
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~difficulty in beginning reading for boys?

ear training in earlier years than girls, This leads one to speculate
as to the relationship between boys reading skills and auditory tech-
niques, If supplementary training were given to boys over an extended
period, would they be able to attain the same level of proficiency in
reading as girls? Can auditory differences be pointed to as the main
. New methodological studies

must bring data to bear on this issue,

The second significant interaction involved the relationship

120

between the experiment and socioeconomic status, on the Auditory
Sequential Memory Subtest.  Only the differences found at the low
socioeconomic status group were significant at ﬁhe .01 level,

In the final interaction between the experiment and sex, girls
in the Control group scored significantly higher than the girls in the
Treatment group on the Word Knowledge.Subtest., Speculation was raised
as to the relationship between auditory and visual perception. If one
modality is trained, does the other modality stay the same? Can spec-

ific auditory training negatively effect the other modalities? Ob=-

viously, this questioﬁ is a subject'for further research.

High and Low Achievers

As noted in Chapter 1, the question of whethef an experimental
approach might be especially effective with high or low achievers is
aﬁ intriquing and important probiem. The issue is important bécause
of its innate plausibility. This is recognized in the literature.

Several researchers report major gains in reading-achievement for

children in the lower achievement groups. Rosner, in particular, be-
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of "improving auditory abilities" among students who already possess
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lieves that specific auditory training at the pre-kindergarten level
leads to greater gains in the ability to learn phonics in later school

years, The high achievers, on the other hand, are able to induce gen-

eralizations from their own environment, and thus do ndt need specific -

training in auditory perception or phonics,
Measuring learning improvement for higher achievers in auditory -
perceptual abilities presents difficulties. The abiiity to structure,

analyze, and store auditory data is a fairly straight forward skill--

in other words, students can learn to do it or not. Unlike the matter

of reading achievement which always allows for improvement, the question

such knowledge,is, of course, a moot point. The complex causal factors
influencing disadvantaged readers also makes analysis of the extreme
lower achievement group difficult. The following analysis, then, will -

examine the more broadly defined groups above and below the mean of

reading skills, which are based on reading achievement tertiles on the

MAT as measured in the first week of the experimental period.
The examination of differential learning patterns proved to be : S
most informative, and may offer interesting implications in the revisal

of the Auditory Processing Training Program.

Table 38 represents a comparison of the Treatment and Control

groups for the low achievers on the overall APT,



Table 38

The Analysis of Covariance Summary Table of the
Auditory Processing Test For Low Achievers
in the Treatment and Control Groups

First Grade

122

Source of Variation df SS MS F Sign, Level i
Between Methods 1 230.77 230.77 k
7.21 .009
Within | 61  1952.61  32.01
. Total 62 2183.37 52.15
Subgroup Descriptive Statistics
Pretest Posttest Adjusted
N Mean Mean Mean K
Treatment 26 65.47 69.08 70.12
Control 40 64.97 66.80 66.13

The difference of more than two points for the low achievers,

favoring the Treatment group, is significant at the .01 level. These

results are particularly interesting when noting the small sample size,
The results also suggest that these materials may be an efficient source

of remedial instruction for students who have auditory difficulties.

Reviewing Table 39, for the middle achieﬁers, it is apparent

that the pattern of learning improvement favoring the Treatment group

is continued.
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Table 39
The Analysis of Covariance Summary Table of the
Auditory Processing Test For Middle Achievers
in the Treatment and Control Groups
First Grade

|
i
|
i
1
!
|

3 0 o o 1 O

8 Source of Variation df SS MS F - 8ign., Level égﬁf =
- Between Methods 1 250.24 250,24 ?774"447
i0.18 .002
Within 66 1622.55 24,58
. Total 67  1872.79  36.01

1) ks

Subgroup Descriptive Statistics

Pretest .Posttest Ad justed

N Mean Mean Mean

Treatment 43 65.47 71.66 ' 71,83
Control 28v 64.98 68.22 67.96

The Treatment group scored an average of 3.87 points over the
Control~-a difference significant at the .01 level.

However, this pattern is not sustained with the high achievers,

il




Table 40

The Analysis of Covariance Summary Table of the
Auditory Processing Test For the High Achievers

in the Treatment and Control Groups
First Grade '

124

Source of Variation  df Ss MS F Sign, Level
Between Methods 1 .01 .01
.001 n.s.,
Within 65 776,92 11,95
Total b6 776.93 14,01

It is apparent that the socres for both the experimental and

control groups are almost equal, In viewing the results, it appears,

the, that training in auditory processing skills for high achievers

is not required,

Summary of Tables 38 through 40

In developing the methodological design for this study, the

decision was made to include the total classrooms in either the Treatment

and Control groups in order to obtain information as to the learning

impact of auditory processing abilities for all students; their ability

to be learned and their effect on reading achievement.

However, the expectation of the investigator was that the low

and middle achievers would be most effected, by the training program,

with the slight improvement in the high achievement group.

This turned

out to be the case, In fact, learning improvement represented a bell

LR
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shaped curve, with the middle levels learning the most, the lower

achievers (less attentive and perhaps, confused) learning less, and the

high achievers, who already know a great deal of material and therefore
’

do not exhibit marked learning improvement, exhibiting less growth,

The results of this analysis confirms the opinions of authorities

- who state that most children, upon entering school, have sufficient ' S
"~ underlying auditory skills., If schools can identify potential low
achievers at the very outset of the school year, these materials may ——————

prove helpful in teaching pre-phonics skills, and thus effect future

achievement in reading.

The Relationship Between Auditory and Visual Perception .

A question yet to be explored within the research literature
is the relationship of auditory and visual perception before and after
one of the modalities has been trained, Authorities have documented

reports stating that children seem to prefer ome modality over another,

‘perhaps as early as the pre-kindergarten years. However, does this

relationship change if one of the modalities is trained?

The Pearson product-moment correlation coefficient was computed

between auditory perception, as measured by the APT, and visual perception,

as measured by the MVPT, for the Treatment and Control groups at the
"beginning of the experimental period for the first grade, The corre-
lation between the two factors is ;56, significant at the ,00001

level, with a slope of .25. Several outliers, (in this case, indicating
a low auditory and middle visual score), tended to lower the regression :

slope.



The correlation between aguditory and visual perception at the

end of the experimental program was ,28, significant at the ,001 level,

and the slope is .18, The effect of the lower correlation in the posttest

L4
results, is perhaps an artifact of the mastery effect~-more than twenty

three subjects have perfect scores, representing over twenty percent
of the subjects within the Treatment group. The lower correlation is -

due to lower variance, and thereby is not a significant indication that

any dramatic change has occurred. Therefore it appears most likely that B e
"4;4',’/44;4',,,44444,,,ggg——'ff/ggggf”/ggggk’, 4

the rélationship between the two modalities has remained the same through-

out the experiment.
Conclusions: o ;

This study focused on an analysis of the effectiveness of the

Auditory Processing Training Program in teaching auditory perceptual

skills to children at the kindergarten and first grade levels,

Classes participating in the study were randomly assigned to

either the Treatment and Control groups for both levels., Besides

receiving regular basal instruction (Ginn 360) the Treatment group

participated in an auditory program developed by the investigétor

which involved seventy-six taped lessons, five to fifteen minutes in

length, three times weekly, for a period of seven moaths, The MVPT,

the APT, and the MAT, were administered to all first grade students as a

pretest and posttest., The kindergarten analysis is based on posttest scores
alone, using sex and socioeconomic status to equate for initial differ-

ences,

Comparisons of learning achievement reveal the following find-
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ings for the first grade level:
1, Students, participating in the Auditory Processing Training -

Program showed greater improvement at the ,001 level of significance

in auditory skills as measured by the APT than those using regular

basal instruction.
2. There was no difference in the ability to transfer auditory
perceptual skills to reading achievement for the Treatment or Control

groups.

B AL [ | LT

3. There were no differences in visual perceptual scores as

measured by the MVPT, for either the Treatment or Control groups;

4, Three significant interactions were reported in the analysis:

a. Boys ihvthe Treatment group scored significantly higher

~at the .00l level, than the Géntrbl group on the
Auditory Sound Blending Subtest of the APT,

b. Students in the Treatment program who were invthe low
:socioeconomic status group, scored significantly higher,
at the .01l level, than those in the Control on the
Auditory Sequential Memory Subtest of the APT.

c. Girls in the Control group scored significantly higher,
at the .05 level, than girls in the Treatment program
on the Word Knowledge Subtest‘of the MAT.

5, Students in the low and middle tertiles of reading achieve-
ment as measured by the MAT pretest, were most effected by the training
program. The groups appeared to be equally effective among the high
achievers.

6. The relationship between auditory perception and visual
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perception were not significantly effected during the experimental period,

The results of the kindergarten analysis led to the following
conclusions:

1, Students participating in the Auditory Processing Training
Program did not show greater improvement in auditbry skills as mgasured
by the APT, than those using regular reading readiness materials.

2, There were no différences in the ability to transfer auditory

processing skills to reéding readiness skills for the Treatment and

Control groups at the kindergarten level,

Chapter 5 will give a more detailed account of these findings.
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Chapter 5

SUMMARY AND CONCLUSIONS .

The primary goal of this study was to investigaté whether

. auditory processing skills can be taught utilizing the Auditory Pro-

cessing Training Program developed by the investigator., A secondary

. .
iasfd e:f_, Ty 3,8711\7!:1» o

$3 LS e 4

goal was to determine if these auditory skills,
training program, facilitated growth in overall reading achievement,
With these objectives in mind, the following hypotheses were

generated:

1. Students participating in the Auditory Processing Training

Program will show greater improvement in auditory skills in the kinder-

garten and first grades as measured by the Auditory Processing Test,

than those using regular basal ingtruction.

2. Students participating in the Additory\Processing Training

Program will show greater improvement in reading achievement, as mea-

'sured by the Metropolitan Achievement Test for the first grade class-

rooms, the Metropolitan Reading Readiness Test for the'kindergarten
classrooms, than those using regular basal instruction.

3. There will be a greater interaction between visual and
auditory berception for students participating in the Auditory Pro-
cessing Training program fhan students using basal instruction alome.

4, There will be a greater interaction between éex and aud-

itory skills for students participating in the Auditory Processing

129
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Training Program than students using basal instruction alone,

5. There will be a greater interaction between sex and reading
achievement for students pafticipating in the Auditory Processing
Training Program than students using basal instruction'alone.

| 6., There will be a greater interaction between socioeconomic

status and auditory skills for students participating in the Auditory

Processing Training Program than students using basal instruction alone.

DO
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7. There will be a greater interaction between sociceconomic

status and reading achievement for students participating in the
Auditory Processing Training Program than students using basal instruc-

tion alone.

8. There will be a greater interaction between achievement levels,

as measuyred by the Metropolitan Achievement Test, and suditory skills
for students participating in the Auditory Processing Training program-

than students using basal instruction alone,

Summary of the Procedure Followed

This study consisted of seventeen kindergarten and first grade
classrooms in the Branford Public School System, Connecticut. The
town of Branford ié heterogeneous in character, and includes families
from 2 major academic institution (Yale University) és well as a variety
of industrial concerns. Schools were randomly assigned to the ex-
perimental éﬁ&~Control groups. All classfooms, participating in the

study, followed the Gian 360 Basal Reading Program,

Students from ten first grade classrooms were administered the
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the Motor-Free Visual Perception Test, the Auditory Processing Test, and

the Metropolitan Achievement Test as a pretest and a posttest, Due to

factors such as test anxiety, inability to understand test directions, and

*

the lack of basic concepts, pretesting at the kindergarten level had

to be discontinued. Therefore, the analysis of kindergarten class-
rooms was based on posttest scores alone, using sex and socioeconomic
status as covariates, The posttest battery for children at the kinder-

S S

garten level included: The Motor-Free Visual Perception Test, the
s

Auditory Processing Test (Auditory éound Blending and Auditory Discrim-
ination Subtests only) and the Metropolitan Reading Readiness Test,

All testing was conducted by the investigator to ensure for consistency

in test administration.

| The Treatment group participated in the Auditory Processing

F07 RONDR|

Training Program as a supplemental listening activity in addition to

the traditional language arts instruction. The program materials in-

cluded seventy six taped lessons and worksheets divided into four

instructional units: i
1. Unit 1: Auditory Attention: Lessons in this unit involve

the ability to direct and sustain attention to sounds; to select a é

5 relevant stimulus from a background of irrelevant stimuli, and to

discriminate between familiar environmental sounds.

2, Unit 2: Auditory Discrimination: Emphasis in this unit
is directed to hearing similarities and differences in the beginning,
middle, and end of words, and listening for rhyming patterns,

3. Unit 3 Auditory Blending and Closure: Skills in this ' -

unit involve hearing separate sounds in words, identifying syllables

in words.
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4, Unit 4, Auditory Memory and Comprehemsion: These lessons
emphasize short~term memory, first in nonmeaningful contexts, then in
directed reading exercises, requiring a longer attention span and under-
standing, _ , '

- Each lesson contained provisions for feedback to the listener.
Picture vocabulary was also tauéht to reduce ambiguity, The lessons,
approximately five to-seven minutes in length, were given three times

weekly for a period of seven months. A student aide was assigned to

each experimental élassrbdm to assist in the implementation of the
program. They were instructed not to give any individual attention
or assistance to particular students, No attempt was made by the aide
or teacher to reschedule lessons for children who were absent,

Only students who completed all tests and ninety percent of the
lessons were included in the final tabulation., The data was collected

and transferred to IBM cards. Analyses of Eovariance were utilized

- to examine differences between the two groups. Interactions of the

independent and dependent variables were analyzed. The Pezrson product
moment correlation coefficient was computed to analyze the relationship
between auditory and visual perception for the experimental group.

In addition, the treatment group was divided into three levels, high,
ﬁiddle and low, based on initial reading achievement scores, to de~
termine which group was most effected by the instructional program,

The results of the data analysis led to the following conclusions for

" the first grade level:

1. Students, participating in the Auditory Processing Train-

ing Program scored higher at the ,001 level of significance, in auditory




t

.skills as measured by the Auditory Processing Test, than those using

regular basal instruction. This appears to substantiate one of the

major findings of Bond, in his documentation of the first grade studies,
v

reported in 1967, which concluded that a supplementary auditory pro-

gram in addition, to the basal program, proved most effective in terms
of test scores.
2. The supplemental instruction did not transfer to greater

-

y the Metropolitan

overall reading achievement skills—as measured b
Achievement Tesﬁ. This could be due to several factores. One, a sleep-

er effect might have occurred. After a period of time, scores in reading -
achievement could possibly be effected, ;eflecting the benefits from the
instructional program., Two, the change in auditory processing skills
was not‘great enough to pransfer to other reading tasks. Perhaps,

auditory processing abilities are not a primary factor in beginning

reading instruction.

3. Three significant interactions were reported in the an-
alysis:
a, Boys in the Treatment group scored significantly higher

than the Control on the Auditory Sound Biending Subtest E'"

of the Auditory Processing Test. Other studies have

also foundlthat boys benefit from auditory activities.
b. Students in the Freatment program who were in the low
socioeconomic status group scored significantly higher
than those'iﬁ the Control on the Auditory Sequential R

Memory Subtest of the Auditory Processing Test, e —



c. Girls in the Control group scored significantly higher
than girls in the Treatment Program on the Word Know-
ledge Subtest of the Metropolitan Achievement Test.

While these interactions are interesting and suggest directions

for further research, it is possible that they have occurred by chance

alone.

4, No evidence could be found to warrant €he conclusion that

training in the auditory modality influences the growth or chan
the visual modality.

5. The results of the data on high and low achievers were
mixed. In summary, the low and middle achievers using the Auditory
Processing Training Program scored significantly higher than the :
Control gfoup. The high:achievers were not effected by the supple-
mental instruction. |

The results of the kindergarten analysis led to the following

conclusions:

1. Students, participating in the Auditory Processing Training

Program did not show greater improvement in auditory skills, as measured

on the Auditory Processing Test, than those using the traditional

reading readiness” instructional program. However, this conclusion

is based on the results of two auditory subtests alone. Due to the

lack of group measures in auditory perception at the kindergarten level,
skills such as attention and memory were not tested. Furthermore,
perhaps children at this level with auditory difficulties need personal

attention on a one to one basis, and have difficulty relating to a



taped instructional program,

2, There were no differences in the ability to transfer audi-
tory processing skills to reading readiness achievement for the treat-
ment and Control groups. This hypothesis remains unco;firmed due to

the fact that the children in the experimental program did not gain

auditory processing ahilities,

Conclusions

The results of this expe;iment indicate that auditory skills
can indeed be taught at the first grade level. Improvements in Aud-
itory Sound Blending, Auditory Sequential Memory, and Auditory-Visual
Integratipn were significantly higher for the Treatment group than the
Control; This was especially true for students at the low and middle

1evels:bf reading -achievement. The improvement in auditory skills did

not translate into increased reading achievement within the experimental

period. It could be that significant effects will be inevidence later
on but further :esearch_will be necessary to explore this possibility.
Difficulties in testing these skills among kindergarten children
"severly limit the ability to measure treatment'effeéts at this level,
A different experimental design will be necessary if further research
is to proceed successfully,

Most often in educational research, materials are designed

and tested for a short period in classrooms, and conclusions are drawn -

based on the differences evidenced along with the potential differences
if the experiment had occurred over time, However, this is not true
in this case, A-carefully designed instructional program was imple-

mented in seventeen classrooms for over a period of seven months,




virtually the entire school year. The results presented in Chapter 4 in-

dicate that over this period of time, there are indeed measurable pos~

itive effects of the instructional program. There are, however, three

distinct and important qualifications of these positive results:

1. The improvement for the experimental group in the Auditory
Sound Blending, the Auditory Sequential Memory and the Auditory-Visual K

Integration Subtests, though statistically significant, was small.

2. Improvement‘oﬁAthe most imporitant dimension; actuai*reading
achievement, was not found.

3. As.a result, the coét effectiveness of the program is doubt-
ful. Indeed on some dimensions, the Treatment group showed less improve-
ment than the Control, indicating that in addition to monetary expense,

a program such as this involves costs of student time which might other-

wise be spent on more profitable educational activities. Additionally,

some students may have become confused by the program--obviously, the

legssons here stressed sounds using a different approach than the basal

text. e
At this point it is necessary to re~evaluate the strength of the

relationship between auditory processing skills and reading achievement.

Hammill and others have suggested that educational research needs to be

redirected from perceptual training in favor of language instruction.

Further research will be required in this area.

Sugeestions for Future Research

The following are recommendations for further thought and

research:



1. The present study could be replicated, using the Auditory
Processing Training Program, with 2 minority population.

2, The kindergarten and first grade sample used in this~stuay
could be testedlagain, in order to measure a '"sleeper" effect.

3. A program, specifically develoﬁed for children at the
kindergarten level, could be constructed and tested,

4; FA group test which includes: Auditory Attention, Auditory
Memory, Auditory Discrimination, and Auditoryggigggggégggé Closure,
is needed in order to screen potential students with auditory processing
difficulties, |

5; New methodological studies are needed to examine whether
those students who are low achievers actually benefit from auditory
training or, in fact, are responding to supplemental instruction
alone.

6. A study, using factor amalysis, could be conductedvin oxrder
to find the specific deficiencies found with students in the low socio-

economic groups.

7. New studies are needed which focus on programs and skills

which would enable boys to maintain progress in early reading instruction.
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