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THFE RELATIONSHIP AMONG READING ACHIEVEMENT AND
VISUAL AND AUDITOFY PERCEPTUAL RECALL FOR ELEMENTARY
SCHOOL PUPILS IN A MULTI-ETHNIC SETTING

Ahstract of the Dissertation

This study was undertaken to explore the relationship between
perceptual recall abilities and academic performance in the area of
-

The nature of the perceptual recall to be examined was a digit
span approach with both visual-motor and auditory-motor modalities in-
cluded@. The study examined the relationship between pupils' performance
on a group sensory instrument, the Learning Predictor, and the pupils'
standing in reading achievement of above, on, or below grade level.

A larage sample of 1,011 pupils from three elementary schoeols in
Sacramentoc County, California, was included within the study. Each
pupil within the study was administered the Learning Predictor. Grade
level, school name, sex, ethnicity, and the reading achievement level
were recorded for the participating pupils.

The data gathered on individual pupils facilitated a study of
the relationship of each factor to the pupils' performance on the
Learning Predictor. The affect of gender, grade level, and ethnicity
of a pupil was explored through an analysis of covariance and step-
wise multiple regression. The relationship of reading achievement for
elementary school pupils to perceptual recall functioning was examined
in detail. The relationship between the two modalities of visual per-
ceptual recall and auvditory perceptual recall was also investigated.

The results of this study indicated that a significant positive
relationship existed between perceptual recall skills and reading achieve-
ment for elementarv school pupils. Data also established that below grade
level readers have difficulty in processing both visual and auditory
stimuli. The results of the study also noted that as reading achievement

inereased, a corresponding increase in perceptual recall skills could be
found,

The data cbtained support the conclusion that pupils who do
Process the appropriate amount of information are likely to have
difficulty academically. The relationship of reading achievement was
studied with both visual and auditory perceptual recall skills. Pegard-
less of the input modality, most poor readers had difficulty processing
the appropriate amount of stimuli commensurate with their age. The
establishment of the positive relationship among reading achievement
and visual and auditory perceptual recall skills suggests that reading
may not be purely a single modality task.
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CHAPTER I

THE PRCBLEM AND DEFINITIONS OF TERMS USED

For many educators, the essential concept for remedial instruc-

tion has been the identification of a pupil's strengths and weaknesses as

related to the individual's ability to process visual and auditeory stims— &

uli, called modality capacity. Research in learning disabilities has
often revealed conflicting data regarding the correlation of learning
stvle disorders and academic learning problems. Much of the research has
been conducted to examine the validity of the interaction between modal-
ity capacity and academic performancé. Results appear to lend little
empirical support for the practical wisdom and intuitive soundness of
this relationship. However, the modality capacity concept continues to
appeal to many educators and appears useful in many pupils' identifica-
tion, assessment, instructional planning, and programming (Tarwver and

Dawson, 1978).

The modality capacity concept or perceptual recall refers to the
ability of an individual to process visual and auditory stimuli. For
instance, most adults can identify how they learn most readily. Some
learn through their eyes (i.e., reading and watching), while others learn
through listening. Some individuals use both learning channels and rein-
force what they remember by writing it down. Othérs repeat what they have

just seen or heard and try to remember the information by means of

1
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sub-vocalization.

The processing of information in the human memory has been
likened to the computer. The taking in of information from the environ-
ment, storage capabilities, manipulation of data, and recoding portions

of the information may all be traced in both systems. Shannon and Weaver

T arTEERTTT e we v
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{1949} diseussed—the quantification of ifformation to allow for measurable
bits. Hayes and Pollack (1953) took the concept of bits and conducted
experiments relating to the amount of bits an average adult could process
in short-term memory. Research regarding short-term recall and span of
comprehension has been conducted by many others as well. In this collec-
tive body of research, variables such as proactive interference, retro-
active interference, delay factors, and partial and complete reports have

been examined in relation to the short-term memory store.

Atkinson and Schiffrin's (1968 and 1371} model of the memory de-
scribes a two=-gtore system. They depict inforﬁation being‘gathered from
the environment to the sensory store, Ehen trangferring to the short-term
store, and finally to the long-term store. The model provides a theo-
retical framework for discussing perceptual recall. In addition, Sperling
(1968) established the existence of iconiec and echoic stores as they re-

~

late to visual and auditory processing.

Modality preference is not a new concept. The concept that

modality preference affects the teaching of reading has been researched

Gt




3

in detail in recent years. Tarver and Dawson (1978) reviewed the litera-
ture produced by fifteen studies that investigated the interaction be-
tween perceptual modality preference and methods of teaching reading.

The research focused upcon modality capabkilities and the impact upon
remedial programming. The findings from these studies are reviewed in

Chapter II.

(R E RN

:

Studies by Xirk (1961) and Frostig (1969) appear salient to the
issue. Both researchers developed instruments which measure factors of -
perceptual ability. Their research relating tc instrument development
and significance appeared crucial for examination. In addition, other
instrumentation measuring modality capabilities and perceptual recall

are examined in Chapter II.

Central to this study design is the ability of the classroom
teacher to identify the reading achievement of the pupil. Studies by
Kottmeyver (1947) and Kermoian (1962) appear to validate this practice and

support the utilization of teacher assessments.

However, overall the studies of an interaction between perceptual
recall and academic performance appear inconclusive‘and contradictory.
As a result, uncertainty appeared to exist relating to this issue ana
corresponding directions for remedial programming. Therefore, research

was needed to provide more information for assisting education decision

makers (Gagne, 1967).




This study investigated the relationship of modality capacity or
perceptual recall and reading achievement through the use of a standard-

ized group senscory instrument, the ILearning Predictoxr. The Learning

Predictor offers a digit span approach which differentiates between the
digit span component and fine motor control which has generally been

included in previous definitions of perception.  Reading achievement

E

levels (below arade, on grade, and above grade) were determimed by the -
teachers of pupils administered the sensory instrument. This study
focused on the establishment of a positive correlatlon between the low
perceptual functiocning and the low reading achievement for pupils in
grades one through six, rather than between the high perceptual function-

ing and high reading achievement for pupils.

The relationships of perceptual recall with reading achievement
considered two components of perceptual functioniﬁg: 1) visual percep-
tual recall, and 2) auditory perceptual recall. Levels of reading ach-
ievement used in the analysis were: above, on, and below grade levels.
The approach provided a correlation of the middle performance, rather
than only the high and low extremes. In addition, this study was con-

ducted in a descriptive nature rather than a predictive mode.

Statement of the Problem

The Problem
The research question examined in this study fogused upon the

relationship between reading achievement and a.) visual perceptual recall

AR |




5
and b.} auditory perceptual recall, Duxring the course of this sgtudy, the

following hypotheses were investigated.

Hypotheses

1. A positive relationship exists between reading achievement

and a.) wvisual perceptual recall and b,)auditory perceptual recall for

2. A positive relationship exists between reading achievement and
visual perceptual recall when auditory perceptual recall is held cconstant.
3. A positive relationship exists between reading achievement

and auditory perceptual recall when visual perceptual recall is held

constant.

4. BA positive relationship exists between grade levels for
primary grades (Grades 1, 2 and 3) versus intermediate grade levels
{(Grades 4, 5 and 6), and visual perceptual recall when auditory percep-

tual recall is held constant.

5. A pogitive relatiocnship exists between grade levels for
primary grades (Grades 1, 2 and 3) versus intermediate grade levels
{(Grades 4, 5 and 6), and auditory perceptual recall wheﬁ visual percep-
tual recall is held constant.

6. No relationship exists between visual perceptual recall and
a.} sex for male versus female pupils, and b.) ethnicity for pupils of
Anglo-American ethnicity versus Spanish/Mexican, Black or Asian enthni-
city, when auditory perceptual recall is held constant.

7. No relationship exists between auditory perceptual recall

FACTI T RSTETIIT s e
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and a.) sex for male versus female pupils, and b.) ethnicity for pupils
of Angleo~American ethnicity versus Spanish/Mexican, Black or Asian ethni-

city, when wisual perceptual recall is held constant.

Significance of the Study

Human learning is a complex process which involves numerocus

CIEE O
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interactions. A basic skill necessary to facilitate the complicated
mechanism appears to be the accurate reception of stimuli presented and
the ability to express appropriate responses. This stimulus-response
pattern is central to the learning procese depicted in a school setting.
For example, the teacher presents data through a stimulus and expects the
desired response from the pupils. However, when the process breaks down
for é student and the information presented becomes confusing or the
expected response cannot be delivered, pupils begin to experience failure,
It is tragic that this breakdown, and subsequent failure, is being exper-
ienced as early as kindergarten (Smith, 1973). Therefore, it is particu-
larly crucial that the visual and auditorvy perceptual dysfuncticn be
identified as early as possible, in order that significant intervention

can be introduced and efficient processing facilitated.

The accurate reception of information by each student is an
important aspect of the learning process. In addition, students in the
classroom are expected to retain a sequential number of pieces of infor-
mation. Often the classroom teacher gives a series of directions with

the expectation that each pupil will complete the five or six instructions




in the correct order. This expectation that people "remember" sequential
sets of data is not restricted to the classroom. The ability to recall a
telephone number can serve as another good example. A local number con-
sists of a three digit sequence followed by a four digit sequence. With
this grouping of three and four, seven digits are recalled comfortably by

the majority of our population (Loftus and Loftus, 1976).

With the seven digit capacity as an average for adult operation,

it is important to investigate the variations in the-recall capacity
{Hayes, 1952, and Pollack, 1953). Through individual testing, a pupil's
digit recall can be identified. Numerous studies have been conducted
regarding this phenomenon, and are discussed in Chapter II. In addition,
the pupil's digit recall has been used as one factor in measuring intelli-

gence (Wechsler, 1958}.

In a classroom setting, information appears to be consumed
through the auditorv and visual channels. Therefore, for school learning.
to eoccur, two majér sensory organs are c<ritical, the ear and the eye.

The correct reception of information is central to school success. If
the information is not received accurately, the performance of the pupil
will appear skewed. Common errors %n reception may include reversals,
seriation confusion, digit span, perseveration, rapid c¢losure, and
discrimination errors. Each of the errors noted will cause the pupil to
misrepresent the information introduced by the teacher. Difficulties in

visual perception may be identified by problems in copying from the

LT TR AR A
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blackhoard, completing workbooks, reading, retaining math concepts, and
decoding sight words. The auditory perceptual dysfunctions may become
apparent through difficulty in remembering instructions, excessive talking
or disruptive behaviors, inappropriate responses to lectures and poor work
habits. P?Preguently, children with auditory function difficulties are

treated as a behavior problem rather than a perceptual deficit {Smith,

AR 0 CRETHRE ELAET
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1973) .

Teachers determine the amount of information comprehended by
measuring the cutput channels of wvocal responses and fine or gioss
motor responses. However, again a student may have difficulty with the
expressive modality employed. Speech difficulties or fine motor
control deficits may seriocusly hamper a pupil's ability to perform for
the teacher. As a result, performance in the perceptual channels appears

preliminary to success in the academic areas.

Pupils with a deficiency in modality functioning or a limited
digit span would appear to be handicapped in a classroom. If the
average digit recall for a fifth grade pupil was six digits, and a par-
ticular fifth grade pupil oould only process three digits successfully,_
pupil performance would seemingly be restricted (Frostig and Maslow,
1973). Factors of time, fatigque, and attention loss may further hamper

the pupil's work.

The importance of discovering the relationship between modality

i II{I FII‘ I
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capacity and academic performance appears necessary for appropriate re-
medial programming. In addition, the accountability movement through
recent legislation requires pupils té meet proficlency standards to
graduate (Hart, 1975). This accentuates a need for early identification
of pupils with learning problems and appropriate programming which may

change pupil proficiency in learning. Thus, research appears critical

o L
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to further examine this central principle. and te provide illuminatien

regarding the question of interaction between perceptual recall and

academic performance. .

- Theoretical Consequences

The completion of this study provided empirical data that indi-
cated on a preliminary basis, a correlation of perceptual functioning in
the visual and auditory channels with reading achievement. Because there
appears to be little research documentation on this relationship, the
data may suggest to other educators further areas of inve;tigation and
study of the hypothesized relationship. It is this investigator's view
that the hypotheses offers a challenging approach to increasing our
knowledgé and understanding of a possible source and mechanism involved

in reading difficulties.

Practical Consequences

For this study a group sensory instrument, the Learning Predictor,

was administered to the sample population. The determination of a

correlation between visual and auditory perceptual ability and reading

EmE

(] P



10

achievement supports the administration of sensory instrumentation.
additionally, the early identification of perceptual disorders may

prove beneficial in the remediation of reading problems (Kirk, 1972).

The test data on the hypothesized relationship, as derived from

the Learning Predictor, may also help evaluators to better determine stu-—

[ 1M1 A T

dent strengths and weaknesses. When this is done, placement decisions

can be made with greater expectation that reading difficulties will be

reduced after remediation of the perceptual deficits.

The resultant data may also lead to the development of specific
activities, instructional materials, and exercises designed to remediate
the perceptual deficiencies that are adversely affecting reading perfor-
mance. The study results may also -encourage the development of remedia-
tion methods and techniques for reading that consider the pupil's

perceptual ability.

Delimitations to the Study

The study was conducted in elementary grade schools in the greater
Sacramentc area. One thousand and eleven pupils in grade levels one
through six were assessed for visual and anditory perceptual recall. A

group sensory dinstrument called the Learning Predictor was used to assess

perceptual ability. Each classroom teacher was asked to report ewvery
pupil's reading achievement in relation to above, on or below grade level.

Information relating to ethnicity, grade level and sex was alsc gathered

through teacher input.
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Limitations to the Study z

Limitations to the study were generally confined to three areas:
1} the difficulty in assessing socio-economic information, 2) the number

of examiners used to administer the Learning Predictor, and 3) the use of

a group instrument. Schools included in the sample were representative _

of the community at large in respect to social and economic factors. How-

ever, specific data relating to social and economic factors for each pupil 5
were not included as variables in the study. These variables may have
provided relevance in regard to learning proklems; however, these data were
not available through the school diétricts or other sources. The collec- o
tion and administration of testing instruments were conducted by a

limited number of examiners. Each examiner was trained regarding adminis-

tration and interview technigues. 1In this manner, inter-examiner consis-

tency was facilitated. The Learning Predictor is a group screening

instrument. As a group measurement device the following factors may
affect the results: 1) the inability of the examiner to motivate the
individual pupil, 2} other wvariables may affect the pupil's performance,
and 3) the inability of the examiner to analvze a pupil's performance on a -

qualitative basis and applying the results to the individual (Sax, 1974).

Definition of Terms

The following definition of terms are utilized in the study:

1. Modality capacities: Those channels, neurclogical in nature,

which allow information to he received and processed and expressed in the

human organism. Included are the receptive modalities, both visual and




12
anditory in nature, and the expressive modality of a motor response

{Smith, 1971).

2. Pattern recognition: The process of transferring information

from the sensory store to the short-term store (Loftus and Loftus, 1976).

3. Sensory store: Information within the sensory store in the

form of raw sensory patterns which are analyzed for meaning. Included
would be all visual and auditory stimuli which the senses scan, but not

necessarily all information that is provided (Loftus and Loftus, 1976).

LA CED
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4. Short-term store: Contains information transferred from the

sensory store and that is held for up to fifteen seconds (Loftus and
Loftus, 1976).

5. Iconiec store: Infermation which enters through the eyes and
goes directly into a portion of the‘short-term memory reserved for
visual input (Sperling, 1968).

6. Ecoic store: Information which enters through the ears and
goes directly into a portion of the short-term memory reserved.for |
auditory stimuli (Sperling, 1968}.

7. Psycholinguistic: The ability to perceive language symbols

and translate them into a basis for behavicr. Language is a system of
symbols which stands for ideas, feelings and objects. ILanguage involves
more than just the production of speech; it must include the psychologi-
cal foundation for this behavior, the structure of the language, and the
relationship of the two. This relationship is called psycholinguistics

(Kirk, 1961).

8. Perceptual recall: The number of digits or bits that a pupil

can receive through wvisual and auditory stimuli and report back after
removal of the information (Loftus and Loftus, 1976).

9. T-score: The group sensory instrument for measurement of

perceptual recall converts raw scores into a T-score for comparison. A

il
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mean of 50 with a standard deviation of 10 allows for comparison of the
pupil's performance (Tarczen, 1975).

:10. Reading achievement: TFor purposes of this study the

teacher's assessment of whether a pupil is above, on, or below grade
level in their reading level as demonstrated in the classroom. The above,
on, or below grade levels included pupils performing at a grade placement

beyond their current grade (above), within the confines of their present

— — grade (on), or below their present grade level (below). Fox example, a

fourth grade pupil demonstrating fifth grade reading achievement would be
indicated as above grade level. The same pupil demonstrating a reading
achievement level of third grade would be below grade level. Attainment
of reading achievement at any point within the Ffourth grade would be

designated as on grade level.

Summary

Modality capacity has a strong intuitive attraction to educators
for use in the process of pupils' identification, assessment and instruc-
tional planning. Empiriéal results, however, appear to lend little
support to use of the concept. This study's purpose was to investigate
the specific relationship between perceptual recall and reading achieve-
ment. The research question focused upon the relationship between read-
ing achievement, and a.) visual perceptual recall, and b.) auditory
perceptual recall. Defining the relationship appears important for early
identification of pupils with learning problems who must eventually meet
accountability standards. If these students are to become "proficient"
they must be provided programming that is spécifically geared to

remediate their disabilities.
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CHAPTER II

REVIEW OF THE LITERATURE AND RESEARCH

Chapter II examines four major areas of material pertinent to this
research study. First, is an indepth look into the history of sensory

thonght. from Comenius and Tocke in the seventeenth century, to Rousseau

wav g A8

. and Kant, to Dewey and Montessori in the mid-twentieth century. Next is

a closeup view of today's concept about how we learn, human memcry, and
the role that digit span capacity plays in the learning process. A re-
view of the modality preference research aﬁd testing is included as well.
Finally, Chapter IT discusses the proven value of teacher ratings in

assessing academic performance.

Philosophical and Historical Foundations of Sensory Thought in Education

Philosophical arguments about the guestion, "How do men learn?"
have been approached in a variety of ways. Traditionally, the empirical
school of thought is represented by the doctrine that places special im-
portance on observation and sensory experience in obtaining knowledge.
Rationalism, on the other hand,_states that knowledge results from reason,

totally independent of the senses.

The historical and philosophical roots of educational SEensory
thought, seems to begin with the scholar Comenius, whose specific ideas

about empiricism are guoted often in seventeenth-century literature

14
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(Montessori, 1973 and Saettler, 1968). While the educational philosophers
noted here deo not include all early scholars who dealt with sensory gues-
tions, they do appear‘to comprise a major sample of those great thinkers
who exerted much influence in the discussion regarding the acquisition of

knowledge.

or
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comenius had harsh words for the school systems of his day. He
felt chaos and ignorance were more predominate in schools than knowledge.
Lessons were hothing more than a dull collection of spoken words, usually
droned by a stuffy instructor, less often shouted by an excited one. The
end results appeared to be little results at all. Children were bored
and discouraged from studying. In contrast to the ineffective school
lessons, the training received in normal 1life experiences were of obviocus
value. Comenius felt that since the Creator had given man reason, He
must also have provided "proper focd for the reason" (Dobinson, 1970}).
Such nourishment for human reason was flavoréd with infinite wvariety as
the world's mysteries were revealed through the senses. To Comenius
then, the first step in man's education was sensual cognition., In all of
his works, Comenius directed attention towards objects around him in the
world. He pointed cut the necessity of relating sensual impressions first

to people's activities and then to the learning of words.

Comenius left no doubt about his point of view concerning the

source of knowledge. He states, "The organs of the senses are parts of

E=
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the body in which the animal spirit receives the objects which present

‘themselves, namely the eye, the ear, the nostrils, the tongue, and all

that is in nervie" (Sadler, 1969). He labeled the five senses the 'gate-
way to man's soul" (Dobinson, 1970)J. A "common sense doctrine," that
Comenius accepted was that "there is nothing in the intellect which was

not previously in the senseg" (Eby, 1952). This doctrine founded the.

el

principlres of mwetlod witich he applied to his educational practices. Like
many later writers who dealt with perception, Comenius attributed
special significance to the visual image. In the hierarchy of senses,
sight is sovereign, and as he says, "ocular evidence is the equivalent of

proof” (Sadler, 1969).

This early scholar went on to say, "The understanding of things
is an internal sight; therefore the regquisites in the case of internal
gight will-‘be identical with those of external sight" (Sadler, 1969).
Comenius' internal sight reguisites include:  "1) Perception of the actual
thing as such or by another's (teacher's) explanation; 2) Due attention
given by a sound mind; 3} Sufficient space of time for the perception of

all parts of the thing" {(Sadler, 1969).

His requisites for external sight include: 1) Light which helps
the eve in grasping the thing which is to be perceived; 2) A certain dis-
tance between the object of sight and the eye; 3) A certain space of time
in which all parts of the thing can be perceived (Sadler, 1969). Thus,

there are immediate products of sense experience and, subsequent ideas or
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images from them.

Besides stating requisites for sensual perception in general,
Comepius also delineated individual senses and their interactions. He
wrote that:

Listening must constantly be supplemented by seeing, and
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the word ofthe tongue with that of the handas; what they

{students) are supposed to learn must not only be told to
them, so that it slips through their ears, but it should
be painted as well, so as to influence imagination through
the eyes ... let them learn intimately to speak up about
it.in words and then to express it by hand, so that they

do not give up anything until it has sufficiently imbued

‘ ' their ears, eves, reason, and memory (Dobinson, 1970).

To meet this end, Comenius assembled‘a book of pictures repre-
senting everything that makes up the world:; plants, animals, peoples,
industrf, commerce, sanitation, etc. Each idea was represented by an
image and a brief commentary in words. This was called the Orbis

Sensualium Pictus and it remains unique in the history of pedagogy.

Comenius firmly believed that the main task of the primary school
was to begin the training of observation skills and perception. After
that the focus would be to train reasoning powers towards integrating

reason with the spoken word, written word, manual and physical activity,
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play, and finally, reality itself. The nursery school developed by
Comenius was designed for the very young student, up to six years of age,
for the purpose of developing the child's outward senses and providing
practice in using those senses. He also believed that before the age of
six, no child could understand the hows and whys of the world. 1Instead
his "food for reason" was a systematic introduction to everything in daily

life that could be perceived through the senses.

His passion for clarity first led him to elevate the status of the
object lesscon in the classroom, and then to seek visual perception aids
which particularly emphasized internal and external relationships. This
could best be done through pictures that he had prepared to help under-

standing.

Comenius had completely accepted the realist philosophy that know-
ledge must arise first from sense experiences. Still, that left scholars

of his day asking, "What happens next after sensory perception?"

John Locke (1632-1704]

John Locke was asking the same question seventy years later,
Though John Locke wag influenced by Comenius' ideas, he was a scientist
and physician first and an educapor second. Consequently, he approached
the problem of "knowing" from a different angle. This education theory

that Locke developed has been called "sense empiricism".
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To Locke, the human infant's mind was a "blank slate" waiting to
be imprinted by every life experience. His tabular rasa theory stated
that there were no innate ideas. All experiences were introduced through
the senses, and nothing entered the mind in any other manner. Locke
gstated that, "the great socurce of the ideas we have, depending wholly

upon our senses and derived from them to the understanding, I call

RERERCHE
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Furthermore, experience itself supplies the understanding of ideas
through perception of the mental operations, The mind, in reflecting and
considering ideas received information from the senses to reach a con-

clusion.

Locke felt the source of ideas was completely individualistic,
being something within every man. Therefore, it was not sense-perception
that was focused always on external objects. Instead, Locke felt it more
properly called "internal sense” (Adamson, 1912). "The first source of
knowledge is sensation," Locke said, "and the second is reflection”
(adamson, 1912). Although he was careful to assign different names to
experience, sensation and reflection, his emphasis was placed on sensa-
tion. Because of this, he is sometimes regarded as the originator of a

sensationalist, rather than experiential psychology.

Locke also thought that all men were initially equal, since one

blank state was much like any other, and subsequent differences were due
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to personal experiences. Education then, as a positive experience, was

CHCATHNL

capable of affecting unlimited reform. The often repeated principle

AL

source of teaching philosophy is found in Locke; the pupils' sense organs

should be exercised in schocls so that learners may follow the path
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marked by discoverers. Pupils should be exposed to cobjects and prccesses

rather than namegs and words. TIn this respect, Locke wholly agreed with

Comenius.

Jean Jacques Rousseau {1712-1778]

Rousseau took Locke's concept one step further. He endeavored =
not just to feed the senses, but to train them as well. Like Locke and
Comenius bBefore him, he adjusted education to fit the child's stages of E
mental growth. In childhood he also thought that intellect was developed
only through the senses. In one of his great works, Emile, he shows how
he was influenced by Locke and Comenius. N
At the commencement of life, when memory and imagination
are as yet inactive, the child 1limits his attention to what
actually affects his senses. He wants to touch and handle

everything. Do not check his restlessness. This is a
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g necessary part of hig training., It is hy looking, finger-
: ing, and hearing, and above all, by comparing sight and -
touch, that he learns to feel the heat and cold, the hard-

néss and softness, and heavinegs and lightness of bodies

and o judge of their size and form and all their physical

properties (Boyd, 1963},
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Rousseau believed the first reason of man is a reason of the
senses. Everything that enters into the human understanding comes through
+he senses. He stated that, "Our first masters of philosophy are our
feet, our hands, and our eyes" (Boyd, 1936). Rousseau's disdain for books
was evident also in his comments, "Putting bocks in the place of exper-

jence does not teach us to reason, only to borrow from the reason of
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Since Rousseau felt that the senses were the first faculties te
form and mature within people, they must also be the first to be culti-
vated. He saw, however, that senses were generally faculties most often
neglected. While motor development would come naturally, if a child was
simply left free to play and interact with his environment, the senses
had to be deliberately trained. Trained not just to be increasingly sen-

sitive, but also to discriminate between objects in order that the senses

could influence judgment.

Roussean suggested that the senses must each be trained indi?i—
dually, and the training must be done at a very early age since the
capacity was highest then. Rousseau'stated that in training senses, one
must "get as much out of each one as possible; and check the impression
-got from one sense by the others. Measure, count, weigh;- compare"

(Boyd, 1936).

As the adolescent child starts reasoning, Rousseau felt that the
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educator should spend less and less time on training the senses. At that
point in development, the body must acquire a certain firmness. Nature's
design was to let the body be strong before the mind becomes active.
Sense impressions and sensory processing ability were therefore a neces-

sary prerequisite to growing and learning.

Johann Pestalozzi (1746-1827)
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Pestalozzi put Rousseau's educational theories intc practice. He
developed a comprehensive system of instruction based‘upon the beliefs
that education was an experience in living, rather than a preparation for
life. According to him, learning should take place through pupil activi-
ties and firsthand experiences rather than through verbal explanations or
definitions. In addition, these experiences should be sequenced to be
increasingly more difficult. The sequencing of activities allowed for
the ¢hild's own natﬁral development and maturation. Instead of concen-
tration on simply acquisition of knowledge, he thought that experience
itself would a&aken the child's innate capacities, thereby allowing him

to acqguire the necessary knowledge naturally.

One of Pestalozzi's aims was to "psycholeogize education" so that
the educator's methods would be based upon a knowledge of the individual
child. Furthermore, the methods should be based upon the idea that
senses are the "reservoirs of knowledge" (Saettler, 1968). Pestalozzi saw
the intellectual and physical powers of each learner unfolding according

to natural laws in ever widening circles of experience, with each
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succeeding level of experience being mastered before the learner entered
the next stage. This organic unfolding of the individual learner was to
be Pestalozzi's supreme objective of instruction, which could only be
accomplished by cénstant emphasis upon sense impressions. "The most
essential point from which I start is this: sense impression of nature

is the only foundation of human instruction, because it is the only true

- foundation of human—knowledge" {Sastticr, 1968}.

Pestalozzi thought that the world "lies before our eves like a
sea of confused sense impressions, flowing one into the other ... the
business of instruction is to remove the confusion of these sense im-
pressions ... and to raise in us distinct ideas" ({(Adamson, 1931). Educa-
tion may assist in removing such confusion by presenting sense impressions

one by one, proceeding from the simple to the more complex.

Johann Herbart {1776-1841)

Toward the end of the century, educators had blended the philoso-
phies of Comenius, Rousseau, ‘and Pestalozzi into one firmly fixed convic-
tion; that observation of the use of the senses and, in general, the
consideration of the simple; concrete facts in every field of knowledge
was the sure foundation upon which all right elementary education rested.
This truth was the starting point of the teacher's scientific methods.
But while the importance of chservation was readily accepted, shHowing the
nature, time, amount and order of cbservations was conspicucusly absent.

In short, educational practices at that day did not show how mental
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assimilation could best occur. Indeed,‘perception was thought to be the
first stage in cognition. However, Herbart recognized that apperception

must be a simultaneous companion in order for the process to work.

Herbart made moral development and use of knowledge the primary

aim of education. His use of historical materials to meet this end re-

~flected the influence of his contemporary, Froebel. Unlike his prede-
cessors, Herbart rooted his educational theory and methods in a
systematic psychology of learning., His was the first modern psychology
of learning to accept the tabular rasa theory of the mind presented
earlier by Locke (Saettler, 1968). Not only did he negate the idea of in-
born faculties as did Locke, he also denied that the mind even existed at
birth. According to Herbart, minds were simple battlegrounds and store-
houses of ideas (Pe Garmo, 1896). Ideas, he thought, had an active

guality of their own.

To Herbart, all perception was apperception, or new ideas growing
out of old ideas and then becoming part of a large mass. Within this
apperceptive process, Herbart recognized three learning levels. The first
level was mostly sense activity. The second level was one in which pre=-
vious}y formed ideas were reproduced. The third level, or highest level,

was one in which coneeptual thinking or understanding occurred.

Herbart's theory of an apperceptive mass added weight to the idea

of individual control in mental experience, because it overcame the
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problem of disconnected perceptions, which had previously led thinkers
to believe that insight was a conditioned reflex. Instead, Herbart saw
insight as an active mind imposing its own coherence upon experience.
Consequently, he decided that it was not so much sense perception that
was wanted in education, as apperception. The senses were merely tools

used to create understanding.

Immanuel Kant (1724-1804])

While Herbart fixed his attention on the production and inter-
action of ideas, Kant's investigation concentrated on what happened before
experience., Kant's constant query was, "What mental equipment must be
presupposed in order that perceiving, thinking, and willing may be poss-
ible?" (De Garmo, i896). To Herbart, apperception was an assimilation of’
ideas already possessed, while the Kantian thecry began with a separate
synthesizing power of the mind. Kant stated that:

The mind receives something through the senses, but

proceeds to add from its own inner constitution soc much

that the resultant thought of the object can have no

similarity to the outer object. For illustration,

objects do ﬁot have color. It is our way of sensing

them that adds color (Eby, 1952).

Kant's suggestion that in the perception process the observed ob-
ject makes a contribution to the idea, but the mind, from its own cap-

ability makes an even more significant contribution. To Kant perception
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was more than the sum total of the object and the information taken in by
the senses. Furthermore, he asserted that space, time, causation, and
other relationships are not outer realities, but only forms by which
people experience and think things. This philosophy was termed subjec-
tive idealism. At a stroke, it wiped out the external physical universe

and left only mind, thought and ideas.
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Frederich Froebel (1782-1852)

The German educator, Frederich Froebel, chose to view senses as
an equal part of a three sided formula; practiced senses, plus a practiced
body, plus an active mind meant a well-functioning human being. In devel-
oping his theory, Froebel incorporated Pestaloézian object teaching. He
contended that free self-~activity directed the learner's growth and
allowed active creativeness and social participation to merge each per-
sonality with the spirit of humanity. To Froebel,'motor expression

meant learning by doing, not through verbal communication alone.

According to Froebel, education was a continuous development pro-
duced by exercise: exercise of the limbs, of the senses, and of the mental
powers. Since the mind was reached through the senses, Froebel urged that
from the first, senses should be exercised as organs of the mind, and not

as organs of sensuous pleasure as in animals (Bosen, 13800).

The child's surrounding touched and attracted his attention,

awakened the limbs, senses, mind, and the child's inner self. Froebel
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began at the earliest possible age, with the infant lying in a chaos of
sensation, feeling comfort and discomfort, acceptableness and offensive-
ness. Within these sensations, he felt that somgthing could be done to
help or hinder the youngest child. The éctivities Froebel developed
aided in sensory discrimination, and were imélemented in the kindergarten

which he established.

Froebel thought that when activities of the senses, body, and
limbs were develcoped to a high degree, the child would begin to express
the internal, outwardly. Then the stage of infancy would cease and the

stage of childhood would begin.

John Dewey (1859-1952)

Towards the end of the nineteenth century, education had come
nearly full circle. Dewey's belief that knéwledge resulted from exper-
ience was as old as Locke. Growth consisted of experimenting with ideas,
and Dewey had no time for spéculating about a source of knowledge. Ex-
perience was a sufficient source of knowledge and, furthermore, the only

real source of knowledge for this educator (Dewey, 1938).

Emphasis on the individual was abandoned in favor of simply pro-
viding sense experience. Dewey's education was simply a reconstruction
of experience in which the teacher provided stimulation for thinking and
common experiences for the student. At this point, the teacher had done

all that could be done in educating the student (Dewey, 1938).
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Dewey's influence wag strong. His emphasis on "learning by doing”
moved stress from the stimulus to the response and took the whole of edu-

cation with him.

Maria Montessori (1870-1952)

Not long after Dewey changed the face of education, another phil-
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osopher rethought an old idea and founded a new theory. Montessori's aim
was, "to revive the idea of Comenius, bringing the world itself to the
child" (Montessori, 1973). Montessori stated, however, that ideas lest
strength and, in fact, may be weakened by a teacher who pictorializes
only from meager personal knowledge. Instead, one should take the child
out to show him real things insteaﬁ of making "objects" that represent

ideas and then closing them in cupboards. This was Montessori's theory.

Her technology of instruction had three major characterigtics;
adaptation of school work to the individuality of each learner; provision
for freedom where the teacher did not dominate the learﬁer, por did the
learner become overly dependent upon the teacher; and an emphasis on
sensory discrimination. Montessori further emphasized the senses indivi-
dually and in association with one another, working particularly with vis-
ual, muscular, tactile and auditory sensations. Through sight, sound and
touch, she thought that children learned to distiﬁguish shapeg, sizes,
weights, textures, colors and pitch. Thus, the Montessori method was a
blend of three divergent elements; two fundamental tenets of learner

individuality and freedom; and a specific technique for sensory training.
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As with many of her predecessors, Montessori considered gense

training o be a precondition of higher intellectual functioning. She
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stated that passage to the second level of education was passage from the
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sensorial, material level to the abstract. According to Montessori, the

need for abstraction in intellectual activity becomes apparent arcund the

seventh year, which is about the time when establishment of the relation-A

= ships bhetween chkiccts becomes—important to the child. ©She thought that
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at that time the child felt an inner need to classify and absorb the T
exterior world by the means of his/her senses, and turned to the in-

tellectual and moral sides of life (Montessori, 1973).

Surmary
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Montessori had individualized the educational process once again, -

.

: just as Kant and Pestalozzi had done a century before. 2nd as their ideas
were a natural outgrowth of Comenius and Rousseau, hers resulted from a -—
| dissatisfaction with the pedantic style of Dewey. But as each historical

‘ . layer of sensory thinking was laid, mistakes were made ... and sometimes

compounded.

For instance, though Comenius was farsighted in his belief that

-

all knowledge began with experience, he improperly assumed that:
From the evidence of sensation grows the degree of
knowledge, whereas, if the sense perceives anything -afar
off or weakly or obscurely, it is a general conception.

If nearer, distinctly and perspicuously, it is a
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particular conception (Sadler, 1969}).
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He oversimplified what scientists today know is not at all a sim-

ple process. Locke's blank slate theory was no less an oversimplifica-

tion, but Rousseau's and PestaloZzi's concentration on the child instead

of the stimulus expanded the thinking of the day. With that foundation

. in thinking, the next logical step was wondering how students use what 5

their genses told them. Herbart answered that qguery with his apperception
theory. As Froebel and Dewey laid the last bricks of the foundation,

Montessori built upon them.

But in spite of the laborious stone upon stone effort made to

understand the learning process, educators teday are still asking the

same difficult question, "How do we learn?" However, educators are also

asking, "why iz it that some people do not learn?" -

‘Human Memory and Digit Span As They Relate To Learning

Perhaps one of the most valuable lessons gained from the history

of sensory thought was that learning would not work in the same way for
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every student. Instead of the universal teaching method, what was needed

was a better way to explore the mechanism that processes sensory infor-:
mation and turns it into knowledge. Today scientists have established
that the memory takes over the process from the senses. Memory then holds

information that the senses supply (Loftus and Loftus, 1976).
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Early nineteenth century theorists, James Mill and John Stuart

Mill, (Bigge and Hunt, 1968) propcsed that. there were two different kinds
of memories. Many years later, experimental psychologists, Wilhelm M.

wunde, Ernst Meuman and ABmerican William James (Loftus and Loftus, 1976),

confirmed that idea. According to these men, the human memory functions -
with & primary short-term memory and a secondary long-term memory.

Though the existence of two kinds of memories was fairly well accepted,— =&

further research into their specific functions did not occur until the -
late 1950's with the discovery of computers. As computer science devel-
oped, human behaviorists began to recognize that words like data input,
engoding, storage and retrieval seemed to describe the organic mind and
inorganic computers equally as well., Even programming occured in both

gystems. With more sophisticated computers came models of behavior and

mathematical psychology.

Human memory and information processing was compared to specific
computer functions, and the analogy grew. Computer software was likened
to the capability of the individual learning to add or ride a bicyecle
{Loftus and Loftus, 1976). The computer analogy proved to be a fruitful
approach, and inspired fresh-thinking and new avenues of investigation

into the shape of human memory.

Theories regarding the human memory flourished in the 1960's by a -
number of psychologists, including wWaugh (1965) and Atkinson and Shiffrin

(1968) . It became accepted that memory consisted of: 1) a sensory store
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which lost information in about one second; 2) a short-term store with a
rehearsal buffer which lost information in about fifteen seconds; and 3)

a long-term store (Loftus and Loftus, 1276).

Through experiments, Postman and Phillips (1965) and Glanzer and

Cunita (1966) demonstrated the existence of short-term and long-term

storage in human-memery+ Short—terwwemory capacity was investigated
early through memory-span experiments (Hayes, 1252, and Pollack, 1953}
and was shown to be able to hold about seven bits or "chunks", where a
"chunk" is anyﬁhing with a unitary representation in the long-term store
(Miller, 1956). During the above work, investigators made extensive use
of strings of digits, letters or variation; of the information including
the serial position curve;  -retroactive and proactive interference taskss

é delay; and partial and complete reports to differentiate the short-term

memory components and their functions.

Later refinements included identifying iconi¢ and echoic compon-
ents of the sensory store, based on experiments with the visual channel

(sperling, 1960) and auditory channel (Darwin, Turney, and Crowder, 1972).

Sperling, Darwin, and other investigators found that decay of the infor-

mation from these sensory store components occurred over a range of 200

to 1000 milliseconds for iconic and about four seconds for echoie.

Model Development

In 1967, Sperling developed a short-term store model later adapted

i
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by Loftus and Loftus (1976). The adapted senscry model included iconic
and echoic éomponents, limited capacity short-term store, large capacity
long-term store, rehearsal process with maintenance and elaboration

activities, and a scanning process with both attention and recognition

activities. This adapted model simultaneously incorporated attention

pattern recognition, limited capacity, rehearsal, and auditory informa-

R ; M

Also, according to Sperling’'s model, information is gathered by
the individual either through the eyes into an iconic sensory store, or
through the ears into an echoic sensory store. Data in either store is

processed by the scanner, determining which information to process, and

by pattexrn recognition. Output of the gcanner fills up the seven slots
in the short-term store with one "chunk" of information per slot. Note
that the actual information does not go into the slot but follows a -

pointer to the area of the long-term store where it is placed.

The next component is a rehearsal process (mind's voice) that goes

successively through each slot creating an auditory representation of the

e

information. This acts as new auditory stimulus and the information is

placed in the echeic store. The scanner then reoperates on the echoic

store, replacing information and providing a continuous recycling process

for information in the short-term store (Loftus and Loftus, 1976).
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Focus on Short-term Memory

According to Atkinson and Shiffrin (1971), the investigations of
human memory have tended to focus on short-term memory only. This is be-
cause the processing done in the short-term memory is controllable, allow-
ing the gsubject to requlate the flow of information in the memory system.
These processes can be summoned up by cheice and result in the ability to

measure the effects of the snhject's performances
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The control processes in short~term memeory include rehearsal,
coding, decisions, and retrieval strategies (Atkinson and Schiffrin,
1971). Rehearsal may be overt or covert {Gruenfelder, 1975, and Atkinson
and Schiffrin, 1971). Coding may involve organizing material for storage
(Billezza, 1978, and Hall and Madsen, 1978). Decisions may involve pay-
ing attention to certain sensory input selected for éntry intoc short-term
and long-term memory (Loftus and Loftus, 1978). Strategies may also in-
volve selecting cues or mnemonic devices to facilitate retrieval from
long-term memory (Annis and David, 1978, and Hall and Madsen, 1978}. All
of these processes are subject to individual control and may vary with

different tasks or with the same task at different times.
A byproduct of the short-texm store investigations may be a grow~
ing interest into a new phase of memory, that could provide some real hope

of an answer into the query, "Why is it that some people do not learn?"

Since all internal processing begins with echoic and iconic
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channels feeding data into the short-term store, it is logical that a mal-
function here could radically affect learning. For instance, if one
channel is weakened in supplying false information, or if a student has
five or six functioning slots in the short-term store instead of the nor-
mal seven diglt span capacity, failure to learn at the usual rate would

appear to be nearly automatic. However, incoming information is only half
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of—theproblem. The other part of the problem 15 proper responses. Both
a lessened digit span capacity or a weakened modality channel could mean

that giving back the right response would be difficult.

In summary, why some people do not learn, may be due to mal-
functions in the encoding systems and processing or playback systems.
Furthermore, if a learning problem is not corrected regarding sensory
processing, other attempts to remediate academic failures may either be

short-lived or futile.

Inner Language

' The problem regarding sensory processing is further complicated
by a concept called inner language. Inner language is the transfer of
information,.whereby the brain assimilates data into meaningful indivi-
dual terms, and then expresses this information in appropriate terms.
Because of the nature of information, researchers describe both visual and
auditory inner language. An example of visual inner language happens when
somecne is asked to spell a word. ©Normally, the word can be "seen" inter-

nally. Then that internal visual impression is transferred onto paper by

oF
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copying the image.

An example of auditory inner language happens when someone is
asked to repeat a given telephone number. The digits are "heard" inter-
nally before they can be vocalized or written. Through recalling what

was "heard", the number can be expressed either verbally or in written
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symbols. This is consiatent with Sperlingts—deseription—of the fromic

and echoic stores.

Conflicting theories have arisen to explain inner language pro-
cessing. Bannatyne (1973), talks about inner language in terms of under-
standing the meanings of spoken words. In a phonetic language, meanings
are always associated with the spoken word, not the printed word. The
printed word is then associated with the spoken word. Fﬁrther, Bannatyne
illustrated the function of language in this way:

meaning (concept or object)

spoken or heard word (auditory—ﬁocal rhonemes)

printed or written word (graphemes)

Consequently, in a phonetic language like ours, the visual symbols
actually represent sounds, not meanings. They only have meaning when they

are strung together in auditory-vocal words.

Bannatyne emphasizes a need to develop auditory inner language

through vocabulary development for meaning. Basically, he feels that the
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visual inner language is useless unless auditory inner language functions

accurately first, so that meanings of the wvisual symbol are understood.
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According to Bannatyne, the printed word is a phonetic code for our aundi-

tory-vocal language. The inner language decoding/coding process uses

many forms of psychelinguistic memory which act separately or together.

Reading and writing should become automatic functions, freeing people to é

__ _concentrate on aunditeory-vocallanguage,; which is e vehiclw € \eanings.
| cle Tor meall
|

By training their psycholinguistic memory functions to reach an automatic

level, students will progress more rapldly toward the truly creative pur-

pose of language.

Eisenson (1963), ancther authority in speech and language, be-

lieves that inner language comes first through the visual channel. He

states that the main objective should be for the child to establish visual =
perception skills. Through visual perceptual functioning the child should
learn coping strategies for knowing what he is able to do in relationship
to visual events. Eisenson believes the child acquires a form of inner
language ... a way of "talking to himself" without words ... to relate and

transform experiences into a set of basic visual symbols.

Eisenson views perception as the process of organizing events into

categories. He feels that a category represents a group of experiences
with common denominaters. This classifying process is spontaneous in nor- N
mal children, or an automatic procesg. In brain-damaged children, this

ability is impaired, however, and teachers must assist the pupil in
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learning to generalize and categorize.

Eisenson's sequential pattern of how inner language developes
locks as follows:

level operation

1 Oblect-to-object association.

TR P

A T .
matchlng of identical obJjects

matching of like-but-not-identical objects
2 Categorical matching.
matching of identical objects to.pictures
matching of similar objects
matching of similar pictures
3 Matching by associated function.
associated object grouping

agsociated picture grouping

4 Object categories - sequencing.
5 Picture categories - sequencing.
6 Which one is different (objects and pictures)?

His basic philoscophy is that the establighment of a representa-
tional system and inner language as bases for symbol behavior should not
be delayed. TUltimately, he believes that symbol behavior will progress
to a higher level as a child is trained to his strengths. By training
through a sequential visual perception program, Eisenson hoped to over-

come weaknesses in aunditory perceptual functioning, and allow the child
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to make sense put of sound.

|

while Bannatyne and Eisenson agree that the initial step towards

PN

inner language functioning involves meaning, Eisenson's method takes the
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child through the sequential stdtes of concrete to abstract by using the

visual channel. Bannatyne's approach is based on an auditory system.

Since ultimately inner language development must invelve both

vigual and auditory channels, perhaps a combination of these two theories

provides a more complete picture.

'

Modality Preference

Bannatyne and Eisenson's point of view form a comprehensive sys-
tem of perceiving strengths and weaknesses as they relate to modality
capabilities. This idea has led to the notion of auditory learners,

visual learners, and learners needing haptic and kinesthetic feedback.

The idea of modality preference was the subject of an analytical

literature review done by Tarver and Dawson (1978). They examined four-

teen studies about the interaction between modality preference and methods

of téaching reading. Twelve of the studies indicated no interaction be- N
tween modality preference and methods of teaching reading. The research
concluded that modality preference and methods of ﬁeaching reading are
not aptitude-treatment variables that can be effectively matched. 1In

other words, the modality strength-deficit question appeared to not be a
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crucial part of establishing methods of teaching reading.

Tarver and Dawson reviewed these fourteen studies looking for
three basic pieces of information. Does evidence show a link:

(a} between modality preferénce and how reading is taught?

{b) between modality preference and reading achievement, no

matter which teaching method is used?
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{c}) between teaching method and reading achievement regardless

of modality preference?

Investigators of these questions found some built-in probklems that
at times hampered or perhaps even altered their final data. The most fun-
damental difficulty lay in an accurate diagnosis of modality preference;
However, once that could be accomplished, there was still the difficulty
of deciding whether the strength or deficit-oriented treatment was best;

or perhaps whether cne learning style was superior to another regardless

of preference.

Cronbach touched upon the importance of this igsue in his 1957
APA Presidential address.
"For any practical problem, there is some best group of
treatments to use and some best allocation of persons
to treatments."”
The researchers agreed on the basic theory, but there was a wide vari-

ance in opinion about the most iikely starting point.
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For instance, Mills {1955) conc¢luded that for teaching word-
recognition skills to a seven year old, the visual method was best. The
Goins study (1958} and Bryan study (1964) support his view and expand it
to add that visual-perceptual skills are linked significantly to begin-

ning reading achievement.

Bateman (1967) on the other hand, had decided that not only was
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auditory-type instruction superior as a way to teach reading and spelling,
but those students classified as having an auditory preference performed

better in those areas.

However, in a large body of studies from Nila (1953) to Murdock
and Walker {(1969) all concentrating on learning style, the results appear
so contradictory that little use can be made of them. Gagne (1967), in
fact, tends to negate the whole question_of a superior learning style.

"... differences {(between learning approaches) are so.
evidently and heartily wished for that oné almost believes
they exist. Yet the fact of the matter seems to be that
almest none are verified realities."

While Gagne is not ready to abandon the idea of 1earning‘style influence,

he suggests that much more research is needed.

In contrast, the Wepman (1967) and the Sabatino and Hayden (1970)
studies both hypothesized that the strength-criented aptitude treatment

approach was best. Wepman recommended upgrading the deficit modality so

Ve
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that the two could later be used jointly. Sabatino and Hayden rational-

ized that the strength-oriented approach helped to reinforce a positive

attitude about learning.

Lining up on the opposite side of this issue were the Hallahan and

Cruickshank (1973] and the Wallace and Kauffman {(1973) studies. Hallahan .

and Cruickshank believed that in order for the student to learn all manner =

of tasks ... some auditory in nature and some visual in nature ... a defi-
cit oriented approach had to be followed to bring the student's ability up
to a normal level. Wallace and Kauffman describe the deficit as a sort of

feedback problem that can be overcome with proper teaching emphasis.

The Kirk and Kirk study (1971) strikes a balance between these two
opinions, and proposes that instead of a strength or deficit guestion, the
real tréatment cught to deal with the inner language bBlending of all three

modalities necessary for learning.

However, both the Kirk and Kirk study, and the earlier Johnson and
Mykleburst study (1967) warned that bombardment by too many different

kinds of sensory stimulation could overload the student's nervous system.

However, since proposing a treatment direction is just the first
step, a properly controlled set of data plugged intoc a properly designed
set of research criteria must be the investigator's next concern. Cron-

bach and Snow (1969), and Ysseldyke (1973) suggest that in order to
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provide valid support for any leg of this matching process, the design

must include at least two modality preference groups fully crossed with
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two treatment groups.

R 3 &

A

When Tarver and Dawson reviewed the population data these studies
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were based on, discrepancies were even more notable. There was too wide
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a range of students' ages and there was no factoring of intelligence. In

addition, proper controls of the learning set were missing.

The two studies that did report significant interaction between
modality preference and the method of teaching reading also showed

deficiencies in procedures and direction (Bursuh, 1971, and Lilly and

Kelleher, 1973). The first investigation (Lilly and Kelléher, 1973)

[

could better be described as research on the relative effects of reading
and listening on recall. In the second study (Bursuh, 1971), the effects
of a listening approach to reading were compared to an approach involving
only reading. The results were seen as support for a strength-oriented

approach because the combination method results in better performance for : 47
auditory and non-preference learners. While the visual method results in

better performance for visual learners.

The results of these two studies could indicate that modality
preference may interact with how material is presented in relation to
recall. However, the conclusion that reading should be taught through

the strong modality would not appear to be valid, since it was based on
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an unproved assumption, that reading and listening were related.
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Tarver and Dawson's analytical review also looked at what the
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studies said about the affect the modality preference and teaching
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methods had on learning to read. They found that: 1) nine of the four-
teen studies showed no effects with modality preference; 2) ten studies
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of teaching method; 4) one study showed partial effects of modality pre- T
ference and teaching method; and 5) two studies did not provide informa-

tion on the effects.

Although these last findings may show scome indication of an in-

teraction between modality preference and methods of teaching reading,

é the greatest weight of the experimental results does suggest that modality
preférence and teaching methods have no effect on learning to read. f_
{(Gagne, 1967). Taken as a whole, the body of research lacks the consis-

tency to draw useful implicationg for classroom practice.

Another group of educators viewed modality preference a bit T

differently. They believed that stressing auditory perception skills was

nof only the correct method, but an essential one because certain auditory
skills were prerequisites for mastering reading. Conversely, a deficiency
in any of these skills meant that reading failure was nearly assured.
These thirty-three studies, analyzed and reviewed by Hammill and Larsen

(1974), were conducted over a period of thirty-four years, beginning with
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Rizzo's study in 1939, and ending with Barnsley et al, in 1973.

In general, all thirty-three studies investigated the relation-
ship of reading measurement to measures of phonemic and non-phonemic
auditory discrimination, memory, blending and auditory-visual integration.
The hope of these assorted researchers was that if a reading deficiency
could statistically be linked with auditory skill deficiencies, then test-
ing to find those auditory deficiencies early in a student's career could
serve as an indicator of reading problems to come (Hammill and Larsen,

1974).

Hammill and Larsen approached this body of research seeking to

answer these four Questions:

1. Is there a significant relationship between certain auditory
perception skills and general reading ability?

2. 1Is there a significant relationship of certain auditory
perception skills té reading ability at different grade
intervals?

3. Is there a gignificant relationship of certain auditory
perception skills to certain reading subskills?

4. TIs there a correlation between auditory skill test

results and reading ability?

For their part, Hammill and ILarsen chose to compare results of

the studies using a .35 coefficient as the lowest value of significance.
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As in the cases reviewed by Tarver and Dawson, research was found to con-
tain inherent unmeasured variables that may have biased the results.
First, most researchers (66%)7had designed their own auditory percepticn
measuring instruments. Conseéuently, testing devices were not always
proven to be valid. Second, only seven studies factored out the subject’'s

mental abilities. And third, only four of the studies were long-term
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enough to determine if the results held up over a pericd of time

(Hammill and Larsen, 1974).

On closer investigation of how gpecific auditory skills related
to general reading ability, Hammill and Larsen found that,
"... the median coefficient between reading and the combined

auditory skills was not significant ..."

Individually, auditory-visual integration, memory and nonphonemic
discrimination showed measurements of insignificant value, while sound
blending and phonemic sound discrimination were valued at .24 and .26,

but still measured too low to be useful.

Of the seven studies that considered mental abilities a variable
factor, only one study showed a significant relationship. The Kahn and
Birch (1968) evidence indicated that a relationship existed between audi-
tory-visual integration and general reading ability. However, the
Bruininks (1969), Ford (1967), énd Vande Voort and Senf (1973) studies

matching the same evidential criteria, did not validate that
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relationship.

Next, the reviewers looked at the data to find whether separating
studies into grade levels would change the values. Groupings consisted
of students at grades 1-3, 4-6 and 7-12. The auditory-visual integration

variable was eliminated in the secondary level, however, because of lack

of evidence to support a correlation. Results again showed no signifi-
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cant levels of relationship, although the correlation measured highest at

the elementary level at .24.

When the same body of evidence was broken down even further to
compare specific skills to grade level reading abilities, only sound
blending matched at the secondary level to reveal a workable relationship
of .35. Overall, auditory skills were not more highly related teo a read-

ing subskill (Hammill and Larsen, 1974).

The reviewers moved on tb the next question: Will particular
auditory skiils show a relationship to a particular reading subskili?
Again, the evidence included only one study that showed a significant
value between two of the variables. This time, the relationship between
auditory-visnal integration and reading comprehension measured .37.
Hammill and Larsen (1974) drew the general conclusion, however, that
auditory skills were not more significantly related to reading subskills

than to reading in general.
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The final consideration was whether or not there might be a

specific relationship of auditory tests to general reading ability, there-

by allowing test results to serve as predictors of reading mastery. As
was previously mentioned, most researchers designed their own testing
instruments. However, certain standard tests were used frequently enough

so that results of those tests could be examined for relevant data.
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Of all the tests administered, one showed promise. The Roswell-

- Chall Auditory Blénding Test disclosed a high'correlation value between

reading ability and test results. But, since the evidence that produced
this .47 factor was taken from the Chall et, al, study, these results
appear open to question. When other researchers, McNish (1971) and
Bruininks (1969) applied this same test to their evidence, the resulting
values were much lower, .33 and .31 respectively. 1In addition, only the

Bruininks study had partialed out mental ability.

But Hammill and Larsen alsc wished to see if any of the auditory
skill tests might prove to be predictive 1f the reading ability of each
student was correlated over a long time period. Four of the thirty-three
studies were long-~term enough to suit their purposes: De Hirsh et al,
(1966), Hirshoren (1969), cChall et al. (1963), and Bagford (1968). All of
these studies compared auditcry test skills scores to reading achievément
after a minimum of two years, and Bagford's research expanded that time
frame to measure first grade auditory results against sixth grade reading

achievement levels.
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The results were mixed. Bagford reported that speech sound dis-
crimination tests served as a useful predictor; Hirshorﬁ correlated an
auditory memory test with two reading subtests; and Chall reported en-
couraging results in matching sound blending and reading achievement in
the third grade. De Hirsh found that none of the coefficients excegded :
.30. Of the four studies, however, only Chall et. al. considered the in<

fluence of the student's mental ability.
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The factor of a student's mental ability appears imperative to be:

considered in research that explores the differences between auditory
skill levels in good and poor readers. Hammill and Larsen (1974) suggest
that separating students into good and poor grqupings alsc tends to sepa-
rate them intellectually. Therefore, research seﬁarating good and poor
readers should also consider mental ability a variable. Conseguently,
research that does not incorporate this provision inteo the design of the

study would appear to result in questionable findings.

In addition to the mental ability variable, it may be that other
learner variables are élso a part of the learning to read process. For
example, learning disabled ‘children show differences from their normal
peers in attention abi;ities: impulsivity-reflectivity, and field depen-
dence (Hallahan, 1975). Rate of learning is another learning variable of
consequence. Research by Camp {(1973) indicates that disabled readers ex-
hibit quantitative differences rather than qualitative differences, and

that perceptual functioning and learning rates are not related. The
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latter finding questions the existence of a meaningful relationship be-
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tween perceptual deficits and learning rates. If this is valid, rein-

AT

forcement and repetition that have successfully increased learning rate

LIFTE I

in normal children may be just as useful in helping disabled learners.

i DITIRETNG

Tarver and Dawson recommend that focus should be placed on ex-

ploring task requirements at various stages of learning to read. This

could lead to a validated sequence of reading skills. These skills,

AR L.

combined with assessment of the child's learning rate, may promdte a
successful individualized reading program. The individualized program
may be based on quantitative differences in progression rates through a
specific sequence of reading skills, rather than on a gqualitative differ-

ence in perceptual functioning. To confirm the findings of Tarver and

Dawson, Arter and Jenkins (1977) reviewed fourteen other studies assess-
ing the modality/instruction interaction model. All but one of these
studies showed no benefit in learning from teaching to the modality

strength of the child.

5

Hammill and Larsen {1974) also rejected the notion that the pro-

cess of learning to read must be based on certain auditory skills. They

identify as a priority the development and examination of standardized

instruments to study basic research gquestions of how training auditory
perceptipn and cognition affects both the skills themselves and reading

ability.

One of the test commonly used for studies over a twenty year
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period was the Mills Learning Methods Test. Lilly and Kelleher (1973) re-

port that it requires cautious interpretation, and has gquestionable relia-

bility. 2nother perceptual instrument, the Illinois Test of Psycholin-

guistic Abilities (ITPA), also seldom yields precise visual and auditory

distinctions across subtests in individual children. The Tllincis Test of

pPsycholinguistic Abilities also is difficult to administer and has question=-

able reliability according to many reports {(Paraskevopolous and Kirk, 1969).
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In an effort to develop a memory test that did relate to the read-
ing process, Lilly and Kelleher (1973) decided to measure memory for words.

They developed a Visual Memory and Auditory Memory Test using words in the

immediate sight vocabulary of children. The test included short stories
of sevenlto eight sentences in length. Their studies on this instrument
hoped to establish the modality preference using more reliable memory sub-
tests and tightening experimental procedures (Lilly and Kelleher, 1973).
The results of their study showed promise in establishing the relationship

between auditory and visual memory without learning.

There could be several explanations to account for the consistent
failure of research to support the modaiity/instruction interaction match-
ing model: 1) The model itself may be invalid - modality strength may be
a non-functional factor in instruction. 2) Even though the model may be
accurate, other stronger and uncontrolled factors may conceal the effects
of modality preference. 3) Instructional procedures that are modality

pure may not he employed in the curriculum. 4} It may be that instruments
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have not been developed that can accurately measure modality strengths.

K. Stephen Lilly and John Kelleher (1973) maintain that early attempts at
diagnosing modality preference proved inconclusive due to diagnostic
measures. Reading, for example, seems to require both auditory and visual
skills, suggesting that it may be impossible to develop instructional
methods emphasizing a single modality. Treatment procedures that are

labeled visual and auditory are different in many more ways than Jjust

the modality dimension.  For example, in Bateman's (1967) study, a
phonetic approach and a whole-word approach were labeled auditory and
visual respectively. Therefore, materials were assigned opposing

characteristics on the basis of different wvariables.

However, researchers may find that testing modality strengths
alone is a bit like treating the symptom and ignoring the cause of the
ailment; Perhaps, instead of asking which channei is stronger or
weaker, educators may wish to focus either on the relative strength of
each channel, or on a deficit that may affect performance. Testing

modality channels may not supply the complete answer.

Testing Diglit Span

There is a possibility that even when accurate modality tests are
devised, the information they give indicating a strength or weakness may
not solve the problem in the futuré. If gne channel is weak, but necessary
in order to learn a skill, such as reading, then one beneficial answer

would be to find the source of the deficit and strengthen the channel.
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Testing digit span capacity to analyze what happens beyond the modality

channel in the short-term memory store may be exactly what is needed.

To properly diagnose a child's ability to see, hear, process and
remember data correctly, diagnostic tests that assess memory processing

from two types of stimuli appear absolutely critical. Five tests are re-
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viewed here which have been developed to identify visual and auditory

deficits in this manner including the Wechnsler Intelligence Scale for

- Children - Revised, the Visual Aural Digit Span Test, the Receptive=

- Expressive Observation, the Illinois Test of Psycholinguistic Ability and

the Detroit Test of Learning Aptitude. However, it appears important to

identify the limitations present for each test.

The Wechsler Intelligence Scale for children - Revised (WISC-R)

includes one subtest to diagnose digit span (Wechsler, 1974). This éub-
test requires that the child; a.) attend, b.) concentrate on auditory
stimuli, and c.) repeét the digit sequence heard. An average or above
average scorexon this subtest indicates that the student has good ability
to concentrate on oral presentation. Scores, however, are not an indi-
cation of ability for long-term memory. Banas and Wills, (1978) note
that discrepancies in test scores occur because students who score high
in this digit span subtest can increase their attention, intake.accuracy
and immediate recall by verbalizing quietly to themselves as they work.
This can make their scores higher than their actual ability, and appear

consistent with the discussion earxlier on inner-language and the echeic
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store.

The Visual Aural Digit Span Test (VADS) is administered indivi-

dually to each child and consists of four subtests: 1) Aural-0Oral, an
aural presentation of a digit series then oral recall. 2) Visual-Oral, a

visual presentation of digit series and then oral recall, 3} Aural-

Written, an oral presentation of digit series than written recall. 4)
Visual-Written, a visual presentation of digit series then written reall.
The longest series of digits that a child reproduces correctly from memory
becomes the subtest score. Nd more than seven digits are presented at a
time, so seven is the highest possible subtest séore. The highest poss-—

ible total score is twenty-eight (Koppitz, 1973).

The VADS test specifically relates to reading and identifies
¢hildren's visual-aural integration, sequencing and recall, Elizabeth M.

Koppitz Ph.D. conducted a study of correlation between the VADS test, the

Bender Gestalt Test, and reading performance of three groups of eight and
nine year old children. Two groups of pupills with learning disabilities
were tested. One of the groups could read, and two of the groups could
not read. AStudy fesults indicated a significant difference between the
VADS total scores for special class pupils who cbuld read and those who
could not read. Since the Visual-Aural subtest involves the same visual
perception of printed symbols and the aural recall of what has been per-
ceived as reading does, it was most closely associated to reading achieve-

ment. Further analysis of the study suggests that an eight or nine year
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0ld child with good visuai pexrception and good aural recall can learn to
read, even when visual-motor integration is immature due to problems in
visual-motor coordination. A child's reading ability is most seriously
impeded, however, if the student has poor auditory rec%ll and poor visual

recall for sounds and symbols {(Koppitz, 1971 and 1973).

The Receptive-Expressive Obgervation (REQ) includes four sub-

tests: Visual-Vocal, Visual-Motor, Auditory-Vocal and Auditory-Motor.
The procedures for the subtests are as follows:

1. Visual-Vocal Subtest. The examiner presents a stimulus card
for a five second cobservation period and removes it. Then the subject is
asked to repeat what was seen. The diéit sequence begins with two items
and continues through six items, or until the subject misses two trials on.
two consécutive items of one subtest (Smith, 1973}.

2. Visual-Motor Subtest. The subject is shown the card for five
seconds, and is then instructed to write what was seen. f

3. Auditory-Vocal Subtest. The examiner vocally presentg items
and then instructs students to repeat what was said.

4, Auditory-Motor Subtest. The student is provided with a

sheet of paper, is asked to listen to the examiner and then write down

what was heard.

The REO is a standardized instrument. Studies with the Wide Range

Achievement Tegt and the Peabody Individual Achievement Test with the REQ

found significant correlations in academic areas (Smith, 1973).
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The Illinois Test of Psycholinguistic Ability (ITPA) includes

twelve subtests designed to measure communication channels, organizational
levels and processes of psycholinguistics (Tarczan, 1975). The battery of
tests requires approximately two hours to administer, to an individual
pupil, and by an experienced and qualified examiner. It is intended for
use with children from two and one-half years of age through nine years of
age. The memory capacity of a pupil is assessed in two of the subtests;
Visual Sequential Memory and Zuditory Sequential Memory. These two sub-
tests examine automatic language habits. The remaining subtests assess
decoding, expression, encoding apd association skill development. The
ITPA was standardized in 1950 with representation from the soclal
classes at that time. However, the author did not consider racial popu-

lation in the sample {Tarczan, 1975).

The Detroit Test of Learning Aptitute (DTLA) was developed in

1967 to assess leérﬂing capability of individuals three years of age
through adult. The DTLA includes nineteen total subtests, with generally
nine to thirteen of the subtests being administered to an individual to
ascertain a learning profile. Eight psycholegical functions are examined
including comprehension and reasoning, practical judgment, auditory and
visuval attentive ability, verbal ability, time and space relationships,
number ability and motor ability. The attention span subtests specific-
ally measure digit span abilities of an individual from visually and

auditorily presented stimuli. As described for the ITPA, the DTLA must be

individually administered by a well gualified examiner and takes a lengthy
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period of time to administer.

A comparison of the Wechsler intelligence gcale for Children -

Revised, the Visual Aural Digit Span Test, the Receptive-Expressive Obser-

vation, tﬁe‘Illinois Test of Psychelinguistic Ability and the Detroit Test

of Learning Aptitude, shows a progression of sensory testing instrumenta-
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tion. While the Digit Span Subtest of the Weg@§£e£_§§§;§_gg;ygghe_gudi-
tory-oral channel of the memory process, the VADS measures all four
channels of communication. However, the VADS test includes only numbers

as stimuli. The Receptive-Expressive Observation also tests all four

channels and uses different types of stimuli in each channel. The ITPA
tests the visual motor and auditory vocal channels for pupils from two

and one-half through nine years of age. The Detroit Test of Learning

Aptitude again does not assess all four channels of processing, nor does
it encompass the various forms of information generally encountered in a
learning environment. However, all five tests described require an indi-
vidual administration, taking significant staff and pupil time for test-
ing. A lack of personnel, time and funds would appear to inhibit the use
of testing to measure for sensoxry deficits. Logically, there appeared to
be a need for a group screening process that could be given toc an entire
class to identify digit spae memory.deficits and diagnose the broad spec~

trum of students at an early age.

Rationale for the Learning Predictor

The Learning Predictor was developved fto solve this administration
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problem and is an extension of the Receptive-Expressive Chservation.

Basically, the Learning Predictor utilizes the Receptive-Expressive

Observation's motor subtests. The visual-motor section includes a series
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of digits - including numbers, letters, shapes and words. The visual in=-
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formation is presented by the examiner on a transparency by projecting an

image on a screen, removing it, and asking the students to write the

1

=

digits in sequence on a piece of paper. The Receptive-Expressive Obser=- &

vation has a maximum of six digits. The T.earning Predictor expands this

to eight digits, which is considered appropriate at the twelfth grade
level. The Auditory-Motor subtest requires that the students listen to

data and then reproduce the information presented in writing.

After initial identification of the sensory deficit through the -

ﬁtilizétion of the Learning Predictor, a pupil may then be tested to
obtain more diagnostic information with the administration of the five -
instruments described earlier. Admiﬁistration of individual instruments
will provide more indepth information on the ability of the student to
receive and recall information in the four channels utilized in the

learning environment rather than only assessing the two channels included

within the.learning Predictor.

Teacher Ratings of Reading Achievement

Part of the research study included a rating of each student's

reading achievement level by the classroom teacher. Each classroom teacher
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was asked to assign students a ranking of: 1) reading below grade level;
2) reading on grade level; and 3) reading above grade level. In answer
to guestions regarding the credibility of teacher evaluation, past re-
search indicates that in the majority of cases, teacher assessments are %

both fair to students and measurably accurate.

' In 1947 Kottmeyer undertook a significant study that investi_g;gﬁ___;;___gg

the teacher's ability to subjectively predict first grade reading success.

Results showed that teachers' subjective judgments were as valid as re-

sults obtained by formal testing. Teachers with more than ten years ex-
perience predicted reading success with even greater accuracy than those

with less experience. A study by Kermoian (1962) indicated that the

classroom teacher's appraisal of pupil readiness for first grade work
correlates significantly with that of a formal instrument (e.g. The

Metropolitan Readiness Tests). This was true for each area of readiness —

evaluated - reading readiness, number readiness, and total readiness,
determined on a five point scale, Superior, High Normal, Average, Low

Normal and Poor Risk. It is interesting to note that teachers' subjec-

tive estimates are identical to M.R.T. ratings in over one-half of the

TRy &l | Rl

4 estimates made and within one rank + of the test scores of the remaining

cases.

In a later study (Thomas and Chisom, 1973), teacher ratings were
investigated to provide an alternative to objective testing for early

elementary school children. The teacher rating scale was based on four
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areas of academic achievement: 1) reading achievement; 2) guantitative
achievement; 3) verbal achievement; and 4) listening achievement. Test

instruments used were the Qtis-Lennon Mental Ability Test (MAT} Primary I

Level for the primer—-group, and the COtis-lLennon Mental 2bility Test,

Elementary I Level for the first, second and third grade groups. Results
gshowed a significant correlation between teacher ratings and the objective
tests. The results lend support to previous studies reporting that

teachers effectively assess the performance of children in early grades.

More recently, a study (0liver and Arncld, 1978) compared the
standardized test results, informal reading inventory placement levels,
and teachers' judgments about where third grade children should be placed
in reading instru?tion materials. The objective tests were the Iowa

Test of Basic Skills and the Goudy Informal Reading Inventory. Without

knowing the scores ahead of time, teachers were ésked to judge instruc-
tional reading level of each student tested in their classroom. The
highest correlation was founa between teachér judgment levels and the
informal reading inventary levels. On the average, the teachers placed
the students one full reader level higher than the inventory scores.

The next highest correlation, similar to that noted by Kottmeyer (1947},
Kermoian (1962), and Thomas and Chisom (1973), was found between the
standardized tests and teacher judgments. The lowest correlation was be=-
tween the inventory and standardized tests. These study results confirm

that teacher ratings closely parallel standardized test results.

However, an investigation using eleventh grade students as
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subjects, conducted by Littrell (1968), found low correlations between
subjective teacher ratings and measured reading ability. Unlike others,

these study results indicated that teacher ratings for older students

were ineffective.

Littrell's findings led to the review of another study consisting
of eighth grgde children. The inveétigation by Gomes, Bastos, Scheefer,
and Michael (1977) was aimed at determining the extent teachers were able
to detect levels of differential aptitudes in students through guided
observation. The teacher observations were guided by the ‘Teacher's

Assessment of Students' Aptitudes, an experimental instrument to aid

teacher assessments. The instrument included eleven areas with a brief
description of what characteristics to observe in each area and a rating
scale was provided to record teacher assessments. The criteria for wal-

idity of the guided observaticns was the Battery of Tests of Differential

Aptitudes, which taps into the same aptitudes as the Teacher's Assess-

ment of -Students' Aptitudes.

After administration of both instruments, results indicated that

using the Teacher's Assessment of Students' Aptitudes instrument enabled

teachers to assess students' differential aptitudes with reascnable

accuracy (rated with the results from the Battery of Tests of Differen-

tial Aptitudes).

This suggests then that teachers are generally able to

assess their students' aptitudes with the use of a guided observation

instrument.
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Summary

Studies do indicate that teachers' judgment is at least as
accurate as standardized reading test scores, and perhaps more accurate

depending on the teacher's training and experience.

Summary

Human memory has been the subject of intense investigation,
analysis and experimentation for the last twenty yearé. Some of these
investigations have led to the development of a model showing the compon-
ents and operations involved in short-term memory. Other studies have
investigated whether or not modality preference gffects the learning pro-
cess. The bulk of results indicates that teaching directed towards an
individual's modality preference, does not seem to affect learning to read.
Degpite these data, the majority of special educators still believe in the
effective use of a modality/instruction interaction model. However, the
practice of altering instruction to accommodate modality strengths does

not appear to benefit the learner, and in fact may be of questionable

validity.

Perhaps looking beneath the surface problem will yield scme
answers to the puzzle of learning difficulties. Investigations into

digit span capacity are reputedly doing exactly that.

Some better testing devices are already aimed at diagnosing

B 1 11 I I N

IR

LRGN

LRI




63
these deficiencies on a one-to-one basis. However, in each case (the

WISC~-R, VADS and REQ), practical considerations of time and money often

get in the way of a solution. The Learning Predictor, on the other hand,

can be given to an entire class at once.

Studies on teacher ratings of elementary aptitudes show that

teacher tudgment is as acourate s

be more accurate as their training and experience increases.

While remediation of learning difficulties has been accomplished
in many cases, evidence is mounting to indicate that current methods of
remedial teaching and diagnosis are not working well enough. Responsible

educators then have to ask, is there ancther way?




CHAPTER ITII

DESCRIPTION OF THE DESIGN AND PROCEDURES OF THE STUDY

Chapter III is divided into five major sections to detail the
procedures used in the study. They are as follows:

l. The research design;
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2. A description of the sample population;
3. A description of the data collecticen methods;

4, TNescriptive information regarding the Learning Predictor; and

5. Statistical procedures used for the treatment of the data.

Regearch Design

The primary relationship which was important to this study was

the relationship of pupils' scores on the lLearning Predictor to reading

achievement. Two major comparisons were included in the study: 1) the
relationship between auditory perceptual recall and reading achievement,
and 2) the relationship between visual perceptual recall and reading
achievement. Other factors that related to the major comparisons in-
cluded primary grade levels versus intermediate grade levels, Anglo-
American ethnic background versus Spanish/Mexican, Black, or Asian

ethnic background and male versus female.

Auditory Perceptual Recall and Reading Achievement

The scoreg from the Auditory Motor subtest of the Learning

64
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Predictor were compared to the reading achievement levels reported by the

classroom teacher. The Learning Predictor instrument has a T-score norm

of fifty with a standard deviation of ten points (Smith, 1979). The
classroom teachers reported reading achievement for each pupil in rela- %
tion to above, on, or below grade level. The elementary pupil norms on

the Learning Predictor Auditory-Motor subtest were then compared with the

reading achievement levels reported for a determination of differences.

Visual Perceptual Recall and Reading Achievement

The scores from the Visual-Motor subtest of the Learning
Predictor were compared to the reading achievement levels reported by the

classroom teachers. As described earlier, the pupils' reported reading

achievement levels were compared with the normed scores on the Learning

Predictor Visual-Motor subtest to determine the differences.

‘Other Factors

Grade level, ethnicity, and sex data were collected on each
elementary grade level pupil included within the population. These
factors were then included in the study to determine if further differ-~

ences were noted with their introduction. The major comparisons noted

above were utilized with each factor individually to assess their

significance in the relationship. -

Sample Population

Two elementary schools in the Rio Linda Union School District
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and one elementary school in the San Juan Unified School District were
utilized to obtain a sample of elementary grade pupils. Pupilg at the
Sierra Elementary School and Hillsdale Elementary School within the Rio

Linda Elementary School District were assessed on the Learning Predictor

and data collected for grades one through six. In addition, the
Schweitzer Elementary School within the San Juan Unified School District

was utilized., Two classes at each grade lewel, in each of the three
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schools were included in the sample population. This totaled six classes

at every grade level., Within each class, pupils were assessed on the

Learning Predictor and teachers were interviewed regarding each pupils’

reading achilevement and the other data necessary to complete the study.
The following data are summarized in table form to reflect the number of
pupils at the primary and intermediate grade levels by each level of

reading achievement:

Table 1

SUMMARY OF NUMBER AND PERCENTAGE OF PUPILS FOR THE PRTMARY AND
INTERMEDIATE GRADE LEVEL WITHIN EACH READING ACHIEVEMENT LEVEL

Reading Achievement Levels

Below Oon Above Total
gggdes 1-3 107 178 131 416
26% 43% 31%
. Grades 4-6 139 238 218 595
) 23% 40% 37%

Totdl Pupils 246 416 349 1011
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The Rio Linda Union Elementary School District is located in the
northern portion of Sacramento County and has a population of approxi-
mately 7200 pupils. Nineteen elementary schools are operaﬁed within the
District, and all include kindergarten through sixth grade levels. The
District includes middle and low middle income populations, and the socio-

economic composition of the area varies widely. Rio Linda residents

Ikl
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represent a cross section of the world ethnic groupg. Ethnic QQ;QQQLQQﬁi__gfg___%

within the district and the San Juan Unified School District breakdown

as reflected by the data from the following table:

Table 2

SUMMARY OF THE ETHNIC REPRESENTATION BY PERCENTAGE WITHIN THE
RIC LINDA UNION ELEMENTARY SCHOOL DISTRICT AND THE SAN JUAN
UNIFIED SCHOOL DISTRICT

Ethnic Groups Represented

Anglo- ‘Spanish/
American BRlack Asian Mexican
Rio Linda Union
Elementary School
District 79.7% . 8.6% 3.3% 6.2%
San Juan Unified —
School Distriect 89.1% 1.6% 2.5% 4.6%

The San Juan Unified School District is also located in Sacramento
County, in the northeast section. There are sixty regular educaticn elemen-

tary schools within the San Juan District. The District is reported as one

"
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of the twenty largest districts within California with a pupil population
of approximately 50,000. The district is primarily comprised of a middle
income population. However, a large compensatory education population
has been identified within the target zones that meet requirements for
Federai ppverty funds (Compensatory Education Application, 1979). Though
not to the degree noted within the Rio Linda School District, the San

Juan Unified School District also has a wide representation of ethnic
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groups within its boundaries as reflected by the populaticn distribution

information from Table 2.

Data Collection Methods

Information gathered on each pupil included three primary types:

l} Assessment on the Learning Predictor; 2} Determination of reading

achievement; and 3) Identification data regarding other factors, i.e.,
sex, grade, etc. The following description details procedures used for

each type of information collected.

Administration of Instrument

Four clinicians were employed to administer the Learning Predictor.

The clinicians were trained in administration techniqgues on the testing

instrument by the researcher. Each clinician also had previous teaching

experience. The Learning Predictor was administered to pupils in each of

the thirty-six classrooms included in the sample during April 1978. The

ingtrument was administered in the classroom by two clinicians, with one

il ‘:LI‘Z‘ F\ [
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presenting the visual and auditory information from the Learning Predictor
while the other clinician moved about the classroom. In addition, the
classroom teacher was present during administxation of the test. Pre-
sence of the second clinician and the classroom teacher was necessary to
insure that pupils completed the test correctly. The two clinicians and
the classroom teacher also helped to eliminate pupils copying the items

instead of using the memory component. The Learning bPredictor was admin-

istered during the morning session at each school.

Written permission was obtained from the two participating dis-

tricts to administer the Learning Predictor to individuals within the

sample school enviromment. Consent was obtained bhefore the clinicians
were scﬁeduled. In addition, members from the testing staff met with
each school staff in the sample to describe the procedures, information
needed, and the timeline for completing the study. This facilitated
communication so that when the clinicians arrived on the scheduled day,

the scheool staff was prepared for the event.

Following administration of the instrument in each classroom, the
protocols were collected. The pupil protocols were later scored by the
¢liniclans and prepared for computer processing. See Appendix A for the
score sheet code information, Appendix B for key punch instructions, and

Appendix C for the data collection form.

Reading Achievement

The teacher of each classroom included in the study was asked to -
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report reading achievement for each pupil in his/hexr classroom. One

clinician interviewed the teacher to record the reading achievement level

e AT W e e

reported on each pupil. The levels of reading achievement described were

ENE X T

either above, on, or below grade level for each pupil. Teachers were

asked to consider overall reading achievement in making the determination.

s e ame

Grades received by the pupil, the specific reading book the pupil was

currently in, and the reading group which the pupil participated in, were

L] S|

factors which were suggested that the teacher consider in determining the

il

" reading achievement level. (Refer to Chapter II for a discussion of the

validity of utilization of this methodology.)

- Identification Information

Code sheets were prepared to record all identifying information

L

relating to each pupil. Dgta relating to grade level, ethnicity, bilin-
gual status, sex, schocl name, as well as reading achievement, were then -
recorded on the code sheet for each.éupil by a c¢linician. FEach pupil in
‘the classroom was assigned a code number. The identifying data for each
pupil was matched with the code number and the names did not appear on
Iinformation leaving the school. The code numbers were also used on the

test protoceols to further assure confidentiality. See Appendix C for

the data collection form.

- Description of the Learning Predictor

The Learning Predictor is an instrument which was developed to
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assess visual and auditory motor perceptual ability. The input modalities
of visual and auditory stimuli are used with a fine motor response. Digit
recall of each pupil is assessed for one to eight digits. Numbers,
letters, and shapes are employed as both visual and auditory stimuli to
provide varied input modality items. Visual items are presented to the

pupil for five seconds, removed, and the pupil asked to record what he/
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she gaws AudIitory 1tems;are dictated verbally to the pupil. Following
the entire sequence, the pupil is asked to record what he/she heard. A
total of forty-eight items is administered to each pupil with eight items

for the three types of symbols in both visual and auditory input channels.

The Learning Predictor was developed on the base estzblished by

the Receptive-Expressive Cbservation. Two of the subtests of the

Receptive~-Expressive Observation were emploved in the group sensory in-

strument in a manner sgsimilar to that of the Learning Predictor. In the

- Receptive-Expressive Observation, the Visual-Motor subtest requires the

student to observe data visually and to reproduce the data in writing.
The Auditory-Motor subtest requires the student to listen to data and to

reproduce the data in writing.

Stimuli for the tasks are commeon to school settings; they are
numerals, - letters, and shapes. For tasks involving numerals, the digits
from one to nine were combined into sets of one to eight numbers in
length. None of the sets had runs of continuously increasing or decreas-

ing values, such as 1, 2, 3, or 3, 2, 1, beyvond two positions. The
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digits can be considered a random sampling of all possible permutations
of digits from one through nine. Stimuli employing letters of the alpha;
bet can ke considered a random sampling of all permutations of letter
combinations. Four familiar shapes were employved; ﬁ, circle, square, and
triangle. Sets consisted of one to eight shapes. One try is allowed on
each trial, with all children completing the entire instrument. Appendix

D contains coples of the test items and Appendix F containg protocal
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forms.

Reliability of the Learning Predictor

Reliability of a test refers to the dependability and stability
of the instrument. Reliability is a generic term which refers to several
types of evidgnce which demonstrates the degree to which the measurement
is free from random influence and the degree to which similar results of

a measurement. will be repeated.

The reliability of the Learning Predictor was tested on a scalo-

gram scale to determine how closely the results of the Learning Predictor

correlated with the following properties: 1) The items of the Learning
Predictor increased in difficulty in an orderly manner. 2} When a sub-
ject misses one item, all items of increasing difficulty are alsc missed
{Smith, 1981). A coefficient of reproductibility was obtained t¢ measure

the correlation of the Learning Predictor to the properties described.

&n examination of the coefficients for the subtests of the Learning

Predictor yields .87 and .90, which indicates reliability of a scalogram
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(Bmith, 1981].

The Learning Predictor was also examined for a coefficient of

scalability, to determine if the scales were undimensional. A wvalue
above .60 1s usually indicative of an undimensioned scale. The coeffi-

cients of scalability for the Learning Predictor ranged from a low of .41

to a high of .75. The Learning Predictor Manual explains this range of

soefficients as follews: "Phiz may appear lowatfirstglancer,but—a
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closer look indicates that the low coefficients appear for numbers and
letters while coefficients for shapes are well above the .60 level. If
one considers the large sample and the range of education levels, it is
not surprising that memory for numbers and letters may be tapping into
more than one dimension while memory for shapes is more 1likely to be

consistent across all grades and therefore, be a better measurement of

the one dimension" {(Smith, 1981).

In addition to the above discussion, the results of thé Pearson
Correlations from the step—wisé multiple regression analysis presented
in Chapter IV lends evidence of the reliability of the Learning
Predictor. A correlation of r = .61 was established between elementary
school pupils' performance on the Auditory-Motor subtest and the Visual-

Motor subtest of the Learning Predictor. A measure must be characterized

by reliability (self-correlation) to have the potential of correlation
with another wvariable. The specific equation which describes this re-

lationship is that the maximum correlation between two wvariables is the

o
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square root of the product of their reliabilities (Isaac and Michael,

1978).

validity of the Learning Predictor

The validity of a test refers to whether the obtained test scores,

correctly measure the variable they are supposed to measure (English and

é__(gg;____gJﬁy}li;hkglgﬁﬁ}f——ﬂaiidity—is—eftEﬁ—ﬂiSCﬁSSEd‘iﬁ*féTms‘UI cofftent, con-

struct and predictive properties. The lLearning Predictor Manual (Smith,

1980) describes the content validity of the Learning Predictor as the

major consideration in the determination of wvalidity. The following dis-

cussion of content validity is presented from the Learning Predictor

Manual: "Since this instrument is designed to measure simple memory and
memory coding (with a motor response) across sensory channels, the items
b gshould represent the domain of tasks normally used to accomplish these

tasks and should contain commonly encountered symbols. The symbols used

in the Learning Predictor represent all numbers except 0 (because of a
possible confusion with the letter o) and all letters. In addition,
commonly encountered shapes are employed and the items are arranged in a

series of expressions that become increasingly more difficult.

o1 1 N

The items, then, were constructed from symbols commonly en-
countered by the pupils during thé educational process. These symbols
were then put together so that they could logically measure the receptive
{visual and auditory input) and expressive (motor output) behavior. Thus,

the Learning Predictor is considered to have content validity"
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{8mith, 1981}.

Construdt validity would also appear to be important in a deter-

mination of validity regarding the Learning Predictor. In this regard,

the results of the Learning Predictor appear consistent with results

obtained on the Receptive-Expressive Observation. BAs discussed earlier,

the two subtests of the Learning Predictor, Auditory-Motor and Visual-
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Motor, were based on the two motor subtests of the Receptive-Expressive

Observation. Results from both instruments indicate consistent digit
span processing by pupils at the first, second, third and fourth grade
levels as follows: first grade, three digits: second grade, four
digits; third grade, four digits; and fourth grade, five digits (Smith,
1973 and Smith, 1981). The examination xegarding digit recall between
the two tests only goes to the fourth "grade level because the Recep-

tive-Expresgsive Observation is designed for pupils six and one-half to

nine vears of age, limiting the comparison to first through fourth grades.

However, the digit span consistency in the grade levels discussed for the

two instruments support construct validity for the Learning Predictor,

Statistical Procedures

An analysis of the computer-derived data was conducted to deter-
mine the relationship between elementary school age pupils' performance

on the Visual-Motor and Auditory-Motor subtests of the Learning Predictor

and their reported reading achievement. Four statigstical procedures were

employed in the analysis: 1) Analysis of Variance, 2} Multiple Range

T T E T s =N I e
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Test, 3) Analysis of Covariance, and 4) Step-Wise Multiple Regression.
The following discussion describes the specific statistical procedures

which were utilized to test each hypothesis:

[T R B AT R R T

Hypothesis la. No difference in the means of visual

perceptual recall exists among the three
levels of reading achievement (below, on,

and above grade level) for elementary

school pupils.
Hypothesis 1b. No difference in the means of auditory
| perceptual recall exists amcong the three
levels of reading achievement (below, on,
and above grade lavel) for elementary

school pupils.

The means for the three levels of reading achievement for
elementary school pupils were identified in relation to their perfor-

mances on the Visual-Motor and Auditory-Motor subtests of the Learﬁing

1 Predictor. An analysis of variance procedure was employed to determine

significance of the variation in the means. The multiple~range test was

then employed to test the significance in the variance in the means be-

u Jy
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tween each combination of reading achievement levels on the Visual-Mctor

and Auditory-Motor subtests as follows: below grade level with on
grade level, on grade level with above grade level, and below grade -
. level with above grade level., Tables reaflecting the significance in the

variance between the means as described and according to the analysis of
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variance and multiple range tests are presented in Chapter IV.

Hypothesis 2. No difference in the means of visual

perceptual recall exists among the three

levels of reading achievement for elementary
school pupils when auditory perceptual

recall is held constant.

TS
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The analysis of covariance procedure was used to test the second
hypothesis. This procedure allowed a pupils' performance on the auditory-
Motor subtest to be held constant, while the relationship between the
means for the three  levels of reading achievement and the Visual-Motor

subtest performance could be tested for significance. In this manner,

affect on the dependent variable of visual perceptual recall. The tables
in Chapter IV depict reading achievement as a main effect with the signi-
ficance in the variation between the means on reading achievement and the

visual-Motor subtest.

] : Hypothesis 3. No difference in the means of auditory
perceptual recall exists among the three
levels of reading achievement for elementary
school pupils when visual perceptual recall

is held constant.

the independent variahle of reading achievement could be examined for its
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The statistical procedure utilized to test Hypothesis Three is
consistent with that discussed for Hypothesis Two. The only change be-
tween Eypothesis Two and Three is the reversal of the factors to be held
constant. In Hypothesis Three, the wvisual perceptual recall factor is
heid constant, while the relationship between the means for the three
levels of reading achievement and therAuditory—Motor subtest performance

could be examined for significance. The analysis of covariance procedure,

to hold one factor constant while examining the relationship between an
independent variable and a dependent variable, pefmits the examination of

the relationship to ocecur with minimal contamination.

Hypothesis 4. No difference in the means of visual
perceptual recall exists between grade levels
for elementary school pupils when auditory

perceptual recall is held constant.

Hypothesis 5. Mo difference in the means of auditory
perceptual recall exists between grade levels
for elementary school pupils when wvisual

perceptual recall is held constant.

Hypothesis ba. No difference in the means of wvisual
perceptual recall existg between sexes for
elementary school pupils when auditory

perceptﬁal recall is held constant.
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Hypothesis €6b. No difference in thie means of visual
perceptual recall exists between ethnic
groups for elementary school pupils when

auditory perceptmnal recall is held constant.

Hypothesis 7a. No difference in the means of auditory

perceptual recall exists between sexes for

s il

elementary school pupils when visual
perceptual recall is held constant.
Hypothesis 7b. No difference in the means of auditory per-
ceptual recall exists between ethnic groups
for elementary school pupils when visual

perceptual recall is held constant.

The analysis of covariance statistical procedure was used to
test hypotheses four through seven. In each instance, the covariate was
held constant, while the relationship between the other dependent and
independent variables was assessed. The independent variables of grade
level, sex and ethnicity were included within the study. Fach of these
independent variables was dichotomized to facilitate the application of

the analysis of covariance statistical procedure as follows:

1] Grade level; primary grades (1, 2 and 3} versus intermediate
grades (4, 5 and 6).

2) 8ex: male versus femald.
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3) Ethnicity: Caucasian versus all others including Spanish/

Mexican, Black and Asian.

Data from the tables in Chapter IV reflect the significance of
the relationship between the means for each group's performance (indepen-—

dent variable classification) on the Visual-Motor subtest or Auditory-

Motor subtest appropriate for each hypothegsig. The main effegks were— ¢

studied separately for each hypothesis. In addition, .the joint effect
was investigated with two, three, and four independent variables on each
dependent variable. Results of the joint effect analysis are presented

in Chapter IV of the document.

A fourth statistical procedure was applied to the research to
provide additional information and clarify the differences between the
factors under discussion and the dependent variables. The step-wise
multiple regression analysis provided information regarding the predic-
tébility of the factoxrs on the dependent variables. This statistical
procedure aliowed the results of the study to be discussed in relation-
ship to the percentage of the variation in score for the dependent
variables that could be accounted for by a gpecific independent variable.
The results of this statistical procedure are presented as additional

analysis information in Chapter IV.

The SPSS programs were used in completing each of the statistical

procedures described. A .05 level of significance was employed for this

study.
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Summagz

The research design of this study focused on the relationship of

pupils' performances on the Learning Predictor and the pupils' level of

achievement in reading. The perceptual ability of a pupil on the Learn-

ing Predictor was exémined in relation to the two subtests of Visual-

Motor and Auditory-Motor. Reading achievement was evaluated by the

classroom teacher's ratings of below grade level, on grade level or above
grade level attainment for each pupil. The classroom teacher also fur-
nished informa£ion relating to grade placement, ethnicity and sex for each
pupil. These factors were then also examined for their relationship to

the perceptual recall skills of auditory-motor and visual-motor.

The study was conducted with 1,011 elementary grade level pupils

in northern California. The description of the Learning Predictor dis-

cusses the characteristics of the instrument, as well as the reliability

and validity of the lLearning Predictor. Identifying information was

also collected for each pupil in accordance with the procedures described.
The data were then subjected to statistical analysis by four major methods;
analysis of variance, analysis of covariance, multiple range test and a
step-wise multiple regression. The application of these four analysis

methods allowed each hypothesis to he tested as presented in Chapter IV.
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Chapter IV

RESULTS QF THE STUDY

Chapter IV presents each hypothesis and the statistical results
of applying research techniques to data obtalned from the Learning

Predictor test scores, when compared with the factors of personal

w0 e L

information about the subjects.

The results were analyzed to determine first, whether or not there
was a significant relationship between reading achievement and visual/aud-
itory perceptual recall abilities; and second, whether or not the factors
of grade level, sex and ethnicity were also significant in the relation=-
ship. The information in this Chapter was analyzed through four different
methods. 1) An analysis of the variance, 2} Multiple range test, 3) An

analysis of covariance, and 4) A step-wise multiple regression methodology.

This Chapter presents the statistical information relating to each
hypothesis, a discussion of the results, and a summary of the findings,
Information for the additional analysis is alsc presented with an explana-
tion of the data as they compare to the seven hypotheses originally

generated.

Presentation of Findings

Hypothesis la. Mo difference in the means of visual

82
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‘perceptual recall exists among the three

levels of reading achievement (below, on,

and above grade level} for elementary

school pupils.

The null hypothesis was rejected. Statistically, when visual

perceptual recall levels were compared with reading achievement levels,

I

poy g o

a significant difference did appear as presented in the following table:

Table 3

SUMMARY ¥FOR THE ANALYSIS OF VARIANCE OF VISUAL PERCEPTUAL
RECALL FOR THE THREE LEVELS OF READING ACHIEVEMENT

SOURCE ss DF MS F B
READING ACHIEVEMENT
LEVELS
BETWEEN LEVELS 900,442 2 450.221  43.283  0.0000
WITHIN LEVELS 11108.994 1068 10.402
TOTAL 12009.436 1070 ‘

Generally, the data indicated that as reading achievement levels

increased, a corresponding increase in visual perceptual recall perfor-

mance was noted. However, a gpecific analysis was completed to determine

if a significant variation in the means existed between each pair-wise

combination of the three levels of reading achievement. The following

E
E
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- table presents the results from the multiple range test:

Table 4

SUMMARY OF THE MULTIPLE RANGE TEST FOR VISUAL PERCEPTUAL
RECALL AMONG THE THREE LEVELS OF READING ACHIEVEMENT
FOR EACH PATR-WISE COMPARISON

CLORIRR L

e ((EAY ]

TIIE.

_ Differences Between Meansg

Below Grade On Grade 2bove Grade

Level Level Level
Below Grade Level (12.97) . 0 1.0403* 2.3884%
On Grade ILevel (14.01) 1.0403* 0 1.3481+*
Above Grade Lewvel (15.36) - 2,3884%* 1.3481%* 0]

*Significant at the 0.05 Level.

Pupils who were identified by the classroom teacher as bhelow grade

level in reading achievement had a mean of 12.97 out of a possible twenty-

four items on the Learning Predictor Visual-Motor subtest. The on-grade

level readers had a mean of 14.01 and the above grade level readers
scored with a mean of 15.36 on the Visual-Motor subtest. As indicated in
Table 4, the difference between the means for each of the combinations of
reading achievement was significant at the 0.05 level. Therefore, the
relationship depicted in the analysis of variance held true for each

pair-wigse combination of reading achievement on the Visual-Motor subtest.

Hypothesis lb. No difference in the means of auditory
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perceptual recall exists among the three

AR W R I H

levels of reading achievement (below, on, E

and above grade level) for selementary %

school pupils. §

The data showed a significant difference between the levels of E

reading achievement and auditory perceptual recall gkills. The infor =

mation depicted in the following table indicates that'the null hypothe-

sis was rejected,

Table 5

SUMMARY FOR THE ANALYSIS OF VARIANCE OF AUDITORY PERCEPTUAL
RECALL FOR THE THREE LEVELS OF REANDING ACHIEVEMENT

'SOURCE ss DF. MS E o3
READING ACHTEVEMENT :
LEVELS -
BETWEEN LEVELS 492.514 2 246.257  26.940  0.0000
WITHIN LEVELS 9762.367 1068 9.141 -
TOTAL 10254.881 1070

The following table presents the results of the multiple range

test:
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Table ©
SUMMARY OF THE MULTIPLE RANGE TEST FOR AUDITORY

PERCEPTUAL RECALL AMONG THE THREE LEVELS OF
READING ACHIEVEMENT FOR EACH COMPARISON

Differences Between Means

Below Grade On Grade Above Grade

iSRS

VIER It

UM R

Level Level Level
Below Grade Level (12.32) 0 1.0243% -1.7997%
on Grade Level (13.34) 1.0243% 0 ©0.7744%
Above Grade Level (14.12) 1.7997%* 0.7744% 0

*significant at the 0.05 Level.

Figures indicated that below grade level readers correctly

respond to an average of 12.32 items on the Auditory-Motor subtest of the

Learning Predictoxr. On-grade level readers correctly answered 13.34
items and above grade level readers scored an average of 14.12 on the
instrument. The difference between each level of reading achievement was

statistically significant, as measured by the multiple range test.

Hypothesis 2. No difference in the means of wvisual
perceptual recall exists among the three
levels of reading achievement for elementary
school pupils when auditory perceptual recall

is held constant.
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Hypothesis two, when presented in a null statement, was rejected.
A level of probability less than .01 demonstrated that a measurable rela-
tionship existed between the means for the levels of reading achievement
and visual perceptual recall when auditory perceptual recall was held

constant. The following table presents the salient data for hypotheses

two, four and six.
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Table 7

SUMMARY OF THE ANATYSIS QF CCVARIANCE FOR VISUAL PERCEPTUAL
RECALL FOR THE FACTORS OF READING ACHIEVEMENT, GRADE LEVEL, SEX
AND ETHNICITY, WITH AUDITORY PERCEPTUAL RECALL AS THE COVARIATE

B8

SQURCE OF
. VARIATION ADJ. 8§ DF ADJ . MS E 2
COVARTATES 4331.692 1 4331.692  842.128  0.000
AUDITORY
FERCEPTUAL
RECALL 4331.692 1 4331.692 842.128  0.000
MAIN EFFECTS 2005.940 5 401.188 77.995 0.000
GRADE LEVEL 1691.219 1 1691.219 328.791  0.000
; SEX 1.836 1 1.836 0.357  0.550
ETHENICITY (ETH) 52.746 1 52.746 10.254  0.001
READTING
ACHIEVEMENT
(Ra) 304.346 2 152.173 29.584  0.000
2-WAY_INTERACTIONS 62.835 9 6.982 1.357  0.203
GRADE SEX 0.033 1 0.033 0.006  0.936
GRADE ETHNIC 0.307 1 0.307 0.060  0.807
GRADE RA 8.786 2 4.393 0.854  0.426
SEX  ETHNIC 0.169 1 0.169 0.033  0.856
SEX  RA 1.999 2 0.999 0.194  0.823
ETHNIC RA 52.524 2 26.262 5.106  0.006
; 3~WAY INTERACTIONS 44.672 7 6.382 1.241  0.277
GRADE SE¥  ETH 3.473 1 3.473 0.675  0.411
GRADE SEX  RA 20.707 2 10.354 2.013  0.134
I GRADE ETHNIC RA 14.197 2 7.099 1.380  0.252
] SEX  ETHNIC RA 6.267 2 3.133 0.609  0.544
o 4-WAY INTERACTIONS 20.777 2 10.389 2.020 0.133
; GRADE SEX  ETH 20.777 2 10.398 2.020  0.133
| R -
EXPLATNED 6465.917 24 269.413 52.377  0.000
| RESTIDUAL 5071.733 986 5.144
2 TOTAL 11537.650 1010 11.423

roran:. .
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vVariation in the mean scores of the three reading levels occurred
when auditory perceptual recall was héld constant. Results from the
analysis of covariance indicated that below grade level readers scorea
an average of 12.98; on grade level readers scored 14.05 on the average;
aﬁd above grade level readers reported average scores of 15.37. The
relationship discussed for the visual perceptual recall performance

morresponding to the reading achiewvement level econtinued, regardless of

p g i I

the statistical methodology.

Hypothesis 3. No difference in the meaﬁs of auditory
perceptual recall exists among the three
levels of reading achievement for
elementary school pupils when wvisual

perceptual recall is held constant.

Data showed that the null hypothesis was rejected and a level
of significance of .01 was established. Data within the following
table present the relationships established and salient to hypotheses

three, five and seven:

e LT
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Table 8

SUMMARY OF THE ANALYSIS OF COVARIANCE FOR AUDITORY PERCEPTUAL
RECALL FOR THE FACTORS OF READING ACHIEVEMENT', GRADE LEVEL, SEX
AND ETHNICITY WITH VISUAL PERCEPTUAL RECALL AS THE COVARIATE

Sorry e

R

TOTAL

9836.031 1010

9.739

SOURCE OF

VARIATION ADE. SS oF ADT.. MS F P

‘COVARTATES 3692.837 1 3692.837 623.743 0.000
VISUAL PERCEP-
TIIAL, _RECALL 3692 837 =5 3692837 5237743 U ELNLY]

MAIN EFFECTS 218.627 5 43,725 7.386 0.000
GRADE LEVEL 172.532 1 172.532 29.142 0.000
SEX 16.733 1 16.733 2.826 0.093
ETHNICITY (ETH) 0.001 1 G.001 0.000 0.991
READING ACHIEVE-
MENT (RA) 54.078 2 27.039 4.567 0.011
2-WAY INTERACTIONS 34.191 9 3.799 0.642 - 0.762
GRADE  SEX 6.571 1 6.571 1.110 0.292
GRADE ETH 0.000 1 0.000 0.000 0.994
GRADE RA 3.405 2 1.702 0.288 0.750
SEX ETH 9.504 1 9.504 1.605 0.205
SEX RA 8.982 2 4.491 0.759 0.469
ETH RA 6.045 2 3.022 0.511 0.600
3-WAY INTERACTICNS 15.992 7 2.285 0.386 0.911
GRADE SEX ETH 4.605 1 4.605 0.778 0.378
GRADE SEX RA 0.556 2 0.278 0.047 0.954
GRADE ETH RA 0.713 1 0.356 0.060 0.942
SEX ETH RA 10.385 2 5.193 0.877 0.416
4=WAY INTERACTIONS 36.820 2 18.410 3.110 0.045
GRADE SEX ETH 36.821 2 18.410 3.110 0.045

RA
EXPLAINED 3998.469 24 166.603 28,140 0.000
RESIDUAL 5837.563 086 5.920

gf
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An examination of the relationship of reading achievement to
auditory perceptual recall yields a statistically significant correlation.
As noted in previous discussions, below grade level readers tend to score
lower on the perceptual recall measure than above grade level readers.
The relationship continued to be valid on the auditory perceptual recall
scores, with low readers scoring 12.39, on~grade level readers scoring

13.71, and high readers scoring 14.16 on the average.

ORIy L1 1o I

Hypothesis 4. No difference in the means of visual
perceptual recall exists between grade
levels for elementary school pupils when

auditory perceptual recall is held constant.

The null hypothesis'waé rejected as reflected by the data in
Table 7. Grade level was treated as an independent variable with
focus upon two groups of primary grades (1, 2 and 3) and intermediate
grades (4, 5 and 6). The effect of the independent variable was thus
studied as it related to the dependent variable of visual perceptual
recall. A statistically significant relationship was established at
a lewel less than .0l. This indicates that as pupils mature, they are
able to expand their digit span or capacity for recalling information
presented through the wisual channel. As expected, pupils in primary
grades scored lower than pupils in intermediate grades. Primary grade

pupils averaged 11.74 points on the Learning Predictor, Visual-Motor

subtest, while an average score of 16.00 was obtained by pupils in the

intermediate grades.

[ —
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Hypothesis 5. No difference iﬁ the means of auditory
perceptual recall exists between grade
levels for elementary school pupils when

visual perceptual recall is held constant.

Research data indicated that a significant relationship exists

(ORI 1

between grade level and auditory perceptual recall. TData withi egag______fggé
present information which resulted in the rejection of the null

hypothesis.

Overall, pupils scored slightly lower on the Auditory-Motor sub-

test than the Visual-Motor subtest of the Learning Predictor. Primary

students averagea 11.65 and intermediate .students avéraged 14.66 items
correctly answered. The variation between the two groups and their
scores on the perceptual measure was statistically significant at a
level greater than .0l. These results appear consistent with the

discussion presented regarding wvisual perceptual recall.

Hypothesis ©6a. No difference in the means of visual
perceptual recall exists between sexes
for elementary school pupils when auditory

perceptual recall is held constant.

The results of the research failed to reject the null hypothesis

as was presented in Table 7. Minimal discrepancy in performance on the



93
visual perceptual recall instrument was notéd between male and female
pupils. The mean score of male pupils was 14.12, while the mean score of
female pupils was 14.37. The deviation was not signifiéant as determined

by analysis of covariance.

Hypothesis 6b. No difference in the means of visual

Ty 110

perceptudal revall exists between echnicity
for elementary schocl pupils when auditory

perceptual recall is held constant.

The null hypothesis was rejected. A statistically significant
relationship was found to exist between the independent variable of

ethnicity and visual perceptual recall as was depicted by data in

Table 7.

The independent variable of ethnicity was treated in a dichotomy
of Anglo-Emerican pupils and minority pupils. The minority pupils in-
cluded Black individuals, SpanishrsurnamedVindividuals ané Asian indivi-
duals. On the visual perceptual recall measure, minority pupils were
found to score an average of 1.27 lower than Anglo-American pupils.

Mean scores of 13.13 for minority pupills, and 14.40 for Anglo-American
pupils were found. This differentiation in scores was determined to be

statistically significant with an analysis of covariance.

Hypothesis 7a. No difference in the means of auditory

P
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I AR

perceptual recall exists between sexes for

I

elementary school pupils when visual percep-

T

tual recall is held constant.

FH3 g i)

As previcusly reported on the visual perceptual recall discus-

sion, the results of the study failed to reject the null hypothesis as =

stated., Data—within Table S present —the informatiornr salient to this

hypothesis, =

An average of 0.32 points separated male puplls and female pupils :

on the Learning Predictor Auditory-Motor subtest. There did not appear

to be a statistically significant relationship between the sex of an in-

dividual and their performance on the auditory perceptual recall measure.

These results are consistent, that sex does not affect perceptual recall

skill regardless of the input modality of visual or auditory.

Hypothesis 7b. WNo difference in the means of auditory
perceptual recall exists between ethnicity -
for elementary school pupils when visual

perceptual recall is held constant.

The null hypothesis failed to be rejected from the data reported
on Table 8. The auditory perceptual recall measure did not statistically
differentiate in the means of the performance of Anglo-American pupils

and the performance of pupils from a minority ethnic group when visual
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perceptual recall was held constant. Less than one point separated their
respective unadjusted means of 13.5C (Anglo-American pupils) and 12.83 -
{Spanish/Mexican, Black and Asian pupils). The difference between the
means on visual perceptual recall of the two ethnic groups-was greater
than that attained on auditory perceptual recall. Therefore, when the

means for the auditory perceptual recall were adjusted and visual percep-

o LR

tual recall was treated as a covariate, the difference hetween the means !
on auditory perceptual recall of the two ethnic groups was not found to

be statistically significant.

Summary of Findings

Seven hypotheses were generated to investigate the relationship
between measures of perceptual recall and other factors. The factors of
reading achievement, grade level, sex and ethnicity were utilized in this
study. The measure of perceptual recall examined the recéption of infor-
mation through both wisual and éuditory channels. The first hypothesis
was found to indicate that a significant difference existed between the
factor of reading achievement and the dependent variables of visual per-
ceptual recall and auditory perceptﬁal recall. In addition, a relation- _ ;
ship was established at a statistically significant level between the
factor of reading achievement and each dependent variable, when the other
dependent variable was held constant. This relationship was explored

and documented in the second and third hypotheses.

The fourth and fifth hypotheses, exploring the relationship of
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grade level to each dependent variable, when the other dependent variable
was held constant, was validated. A statistical significant relationship

was indicated in the findings of this study.

The findings regarding the factor of ethnicity with the measures
of perceptual recall appear inconsistent. Origin of ethnicity to visual

perceptual recall was indicated at a statistically significant level

HERRRHT
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However, a statistically significant relationship was not deocumented in
the study between ethnicity and auditory perceptual recall when. visual
perceptual recall is held constant. These results were noted in the

hypotheses six and seven,

The final two hypothesegs also indicated that there was no statis=-
tical .significant .relationship between sex and either dependent vari-
able., The factor of sex did not appear to affect the performance of a

pupil on the wvisual perceptual reall or auditory perceptual recall

measures.

Additional Analysis

In an attempt to further clarify the relationship that could ocour
between the factors under discussion and the dependent variables noted, a
Step-wise multiple regression analysis was completed. Information pre-
sented through this method of analysis assisted in determining the pre-

dictability of the factors on the dependent variables.

1R
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When the visual perceptual recall dependent variable was examined,
it was determined that the independent variables accounted for .54897 of
the variation in score. The step-wise multiple regression presented data
in a hierarchial manner which presented the independent wvariable account-
ing for the greatest wvariation through the independent variable account-
ing for the least. The results of the analysis indicated the following

order: 1) Grade lewvel, 2) Auditory perceptual recall,_B) Reading achie-

[T RET]
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vemernt; 4 Bthnicity and 5) SeX. Data within the following table pre-~

sents the information obtained for wisual perception:

Table 9

STEP-WISE MULTIPLE REGRESSION ANALYSIS OF VISUAL PERCEPTUAL
RECALL FOR THE VARIABLES OF GRADE LEVEL, AUDITORY PERCEPTUAL
RECALL, READING ACHTIEVEMENT, ETHNICITY AND SEX

VARIABLE Multiple R F

Step 1: Grade lLevel 62167 ' 635.60%*
Step 2: Auditory Perceptual Recall .71873 '538.54%*
Step 3: Reading Achievement ‘ .73780 401.02%
Step 4: Ethnicity . 74080 305.89%*
Step 5b: Sex : .74092 244 .65%*

*3ignificant at the 0.01 Level.

o Y o 18, S it 2 gy P S A e ey P B N Mt . A e e T S S e e A S B e ) Y . B e e L B e =i P B A e e Y ke o e e o S Ak e g e

SUMMARY OF THE STEP-WISE MULTIPLE REGRESSION
ANALYSIS FOR VISUAL PERCEPTUAL RECALL

VARTABLE R Square RSC Change
Grade Level 0.38648 0.38648
Auditory Perceptual Recazall 0.51657 0.14009
Reading 2chievement 0.54436 0.02779
Ethnicity 0.54879 0.00443

Sex 0.54897 0.00018

E
=
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Ag data within the table indicates, grade level accounted for the
greatest variation in the visual perceptual recall variable. The predic-
tion of performance on the wvisual perceptual recall measure is heightened
to .51657 with the addition of the factor of auditory perceptual recall.
This was not examined in the original hypbtheses and discussion, but the
information obtained was significant and is therefore repcrted. The re-

sults of this analysis tend to support the concept of a relationship be-

MR A I

tween the two dependent variables.

Therefore, it appeared important that in the original statistical
analysis a methodology was emploved which held constant one of the depen-

dent variables while examining the other.

The independent variables of grade level and auditory perceptual
recall account for the greatest proportion of the variation in visual
perceptual recall. The additions of the factors of reading achievement,

ethnicity and sex only add .03240 beyond the initial two factors.

Prom the information presented, the factors of reading achieve-:
ment, ethnicity and sex do not contribute information to the same degree
that is present in the initial two factors. waever{ each of the inde-
pendent variables treated in this step-wise multiple regressive analysis
are statistically significant in relation to the dependent variable of

visual perceptual recall.

When the auditory perceptual recall dependent variable was
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examined, only four of the independent variables significantly affected
the variation. Visual perceptual recall, grade level, reading achieve-
ment and sex in a hierarchial sequence accounted for .39634 of the varia-
tion. Data within the following table present the findings for auditcfy

perception:

SaE

MrE
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Tabie 10

STEP-WISE MULTIPLE REGRESSION ANALYSIS OF AUDITORY
PERCEPTUAL RECALI. FOR THE VARTABLES COF VISUAL PERCEPTUAL
RECALL, GRADE LEVEL, READING ACHIEVEMENT AND SEX

VARIABLE Multiple R : F
Step l: Visual Perceptual Recall .61273 606 ,53%
Step 2: Grade Level .62442 322.09%
Step 3: Reading Achievement .62829 218.92%*
Step 4: BSex .62955 165.12%*

*gignificant at the 0.01 Level.

SUMMARY OF THE STEP-WISE MULTIPLE REGRESSION
ANALYSIS 'FOR_AUDITORY PERCEPTUAL:RECALL

VARIABLE R Square RSQ Change
Visual 0.37544 0.37544
Grade Level 0.38990 0.01446
Reading Achievement 0.39474 0.00485
Sex 0.39634 0.00159
(Constant)

The independent variable which accounted greatest for the wvaria-

tion in the auditory perceptual recall dependent variable was visual

-

Nl

ne-
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perceptual recall. Grade level, reading. achievement and sex only added
.0209 in their cumulative effect. The independent variable of ethnicity
did not contribute in a statistically significant manner to the dependent
variable of auditory perceptual recall. The F-level or tolerance level,
was insufficient to accommodate further computations for this factor. -

Therefore, the data is omitted from the presentation in table form.

The factors of grade level, auditory perceptual recall, reading
achievement, ethnicity, and sex accounted for a larger degree of the
variation ¢.54897) in scores for visual perceptual recall; than the fac-
tors of wisual perceptual recall, grade level, reading achievement, and
gsex accounted for in the variation (.39634) of scores for auditory percep-
tual recall. However, the variation within the dependent variable of
auditory perceptual recall is accounted for at a statistically signifi-
cant level with each ofAthe independent variables cited. With the
éxception of the ethnicity factor, this is consistent with the results

obtained for the visual perceptual recall dependent variable.

The examination of the ethnicity factor and its impact upon the
dependenf variable of visual perceptual recall and auditory perceptual
recall is consistent with the information reported earlier for hypotheses
six and seven. The ethnicity factor did not relate to auditory percep-

tual recall, but a relationship was depicted with visual perceptual

recall.

B
g
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Interpretation of Findings

A review of the results presented lead to the following conclu-
sions: 1) Pupils who are rated as better readers, also process greater
amounts of information through both visual and auditory modalities; 2}
As pupils mature, their perceptual processing abilities also improve;

3) The sex of a pupil does not affect perceptual recall abilities; 4)

R
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T Learnilig Predictor Auditory-Motor perceptual recall measure 1is not

affected by the ethnicity of a pupil when vou contrel for visual percep-
tual recall while the Visual-Motor subtest scores are affected by the
ethnicity of a pupil; 5) Pupils can correctly sequence more information
presented visually than information presented through the auditory
channel; 6) The skills of auditory perceptual recall and visual percep-

tual recall appear related.

Findings Regarding Reading Achievement

The findings of the study indicated that a’relationship exists
between perceptual recall abilities and a pupils' reading level. It was
determined through the course of the study, that pupils' rated as being
above grade level readers also processed information more efficiently
than on grade level or below grade level readers. The hierarchial
relationship was valid at each level, iﬁcluding the finding that poor
readers processed information inefficiently or at a level below the
norm. Pupils who were rated by their teachers as reading below grade

level were found to also have visual and auditory perceptual recall skills

N (T O TR i 0 e e | T | S|
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below the noxm of their classmates. This finding may lend support to the
supposition that peréeptual recall functioning is a basic skill or con-

tributing skill to reading achievement.

The study &id not attempt to examine the methodology of teaching

reading, or the strength-deficit question described in Chapter II. There-

fore, conclusions cannot be formed in those areas based on the resgarch = %

completed in this study. However, the findings are consistent with an
increase in perceptual skills and ﬂay have a relationship to a corres-
ponding increase in reading achievement. To determine the specific

nature of the relationship would appear to warrant further study.

Findings Regarding Grade Level

It was found that pupils in each successive grade could process
a greater amount of information than those pupils in the grade below them.
Generally; the findings indicated that on the norm; first grade could pro-
cess three pieces of information; second grade could process four pieces
of information; third grade could process between four and five pieces of
information; fiotrth-and fifth graders could process five pieces of infor-
mation; and sixth grade couid process between five and six pieces of in-
formation. The determination of grade appropriate processing levels for
visual and auditory stimuli would appear particularly salient to classroom
curriculum, teaching style and presentation methods. The results of this
study would suggest that pupils in the first grade should only be presented

with three directions on an automatic lewvel through the auditory channel,

LT R ST T e
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at one time. Therefore, a teacher of the first grade may wish to restrict

the amount of verbal directions given to the class, to the appropriate

level, in order to insure that most pupils are receiving and processing the

information correctly on the automatic level. This example would be

applied to the other grade levels and to both visual and auditory channels.

In addition to adjusting curriculum and teaching style in the

Jidd

classroom, the finding of the relaticnship between grade level and percep-
tual recall skills allows for the identification of pupils functioning
above or below the norm. By establishing normative data for visual and
auditory perceptual recall, pupils can be evaluated and compared to the
norm. The results of the pupil evaluation can then be useful in assist-
ing in the explanation of behavicrs and academic performance. A pupil
who cannot process as much information as would be consistent with his/
her grade level, may ask to have directions repeated several ;imes, in
order to comprehend the series. Determining the level of perceptual
recall ma? assist the téacher in understanding the behavior being
exhibited and perhaps suggest remediation techniques or interventions

to change the behavior.

Findings Regarding the Sex of Pupils

An examination of how sex affects perceptual recall abilities
reveals little difference between boys' and girls' scores. On both the
visual and auditory perceptual recall measures, the sex of the pupils

did not affect the performance level of the pupil. This suggests that

N EmE s
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the skill ig not sexually biased. Therefore, when a pupil is evaluated
as deviating from the norm on the perceptual recall measure, attention

does not need to be focused on the sex of the pupil.

Findings Regarding Ethnicity

The findings in the area of ethnicitv were less conclusive. The

v
£

ethnivity of the pupil did not affect their performance at a statistical-

ly significant level on the Auditory-Motor subtest of the Learning Predic-

tor, when visual perceptual recall was held constant. However, on the
Visual-Motor subtest, minority pupils were found to score at a statis-
tically significant lower level than Caucasian pupils. This finding.may
be related to: 1] The experiental backgound of the minority pupils; 2)
The design of the study which combined_the three ethnic groups; 3) An
incidence of chance in the particular subjects tested; 4) Another causal
factor not measured or accounted for in the stﬁd&, such as intelligence,
socio-economic status of the subject, etc.; 5) The test is ethnically
biaged; or &) 2an unknoﬁn gquantity. This study cannot document the reason
or'nature of the relationship shown to exist. However, further research

would appear helpful to resclve the guestions posed by the relationships

indicated.

Findings- Regarding Visual and Auditory Processing TLevels

The findings of this study indicated that students generally score

higher on visually presented stimuli, than on the instrument measuring the

auditory channel. The results note that on the average, elementary school

|
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pupils can correctly sequence and recall a greater amount of information
presented to them through the visual modality than through the auditory

modality. This finding related to the lLearning Predictor is inconsistent

with the norms established on the Receptive-Expressive Observation (Smith,

1974) . The data indicated from the Learning Predictor that a greater num-

ber of pieces of information could be processed when the information was

presented visually than when the input nel was through the esars

b e i

Further research may be helpful in determining the source of inconsistency

between the twoe instruments.

Findings Regarding the Relationship~Bétween‘visual and Auditory Perceptual

Recall

A relationship between the two input channéls was a finding of
this study. The perceptual recall skill (either visual or auditory) was
found to account for a significant degree of variation in the other re-
spective dependent variable. In other words, visual perceptual recall
explained a significant portion of the auditory perceptual recall scores,
and auditory perceptual recall explained a significant portion of the
visqal perceptual recall scores. This finding, indicating a relationship

between the two input modalities, is consgistent with the concept that per-

‘ceptual recall may be a skill or ability independent of the channel used

to receive information. Based on this concept, for normal pupils, per-
ceptual recall would he considered a developmental skill allowing the

pupil to process a certain amount of information, regardless of the

channel used to input that information. If this supposition is true,
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then for a pupil deviating from the norm in only one channel, the prog-
nosis for remediation appears more positive than if a pupil is below the
norm in both visual and auditory functioning. The rationale for this
statement is that if the perceptual recall skill is not developed, chances
for increasing that skiil are less than if it is partially developed, but
in only one modality. The wvalidity of the supposition and the subsequent

value to diagnosticians and educators remains to be proven in further

research.

Summary

Chapter IV has included the findings of the study through the
four methods of analysis that were employed: 1) analysis of variance. 2)
the multiple range test, 3) the analysis of covariance, and 4) a étep—
wige multiple regression. FEach hypothesis was studied in relation to the
results obtained for the statistical analysis. As discussed throughcut
Chapter IV. a significanf difference between the means for elementary
school pupils' performances was shown on auditory and visual perceptual
recall with reading achievement and.grade level. ©No significant rela-
tionghip was demonstrated between the means for elementary school pupils!
performance and auditory and visual perceptual recall with the factor of
sex., The results regarding ethnicity were mixed. The factor of ethni-
city was found to correlate with wvisual perceptual recall, but not with

auditory perceptual recall, when visual perceptual recall was held con-

stant.

=
=
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The discussion of the step-wise multiple regression analysis in-

dicated a correlation between auditory perceptual recall and visual per-
ceptual recall. The discovery of this relationship was discussed in the

interpretation of findings as a significant result of the study.

[T F—




Chapter V

SUMMARY OF THE STUDY

Chapter V has been divided into three sections to summarize and
conclude the study. These are as follows:

1. Summary discussion of the study;:

adil B

2. The conclusions and recommendations of the study; and

3. A listing of suggestions for further research.

Summary Of The Study

This study was undertaken to explore the relationship between
perceptual recall abilities and academic performance in the area of

reading.

The nature of the perceptual recall to be examined was a digit
span approach with both visual-motor and auditory-motor modalities in-
cluded. The study examined the relationship between pupils' performance

on the group sensory instrument, the Learning Predictor, and the pupils'

standing in reading achievement of above, on, or below grade level,

A large sample of 1,011 pupils from three elementary schools in
Sacramento County was included within the study. ERach pupil was admin-

istered the Learning Preﬂictor. Code sheets were completed with identi-

fying infoxmation for each pupil assessed. Grade level, school name, sex

las
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ethnicity, and the reading achievement level were recorded for each pupil
by a code numbexr. The test forms wefe also marked to match the code
number for each pupil. This procedure was used to protect the confiden-

tiality of all pupils participating.

The data gathered on individual pupils facilitated a study of the

relationship of each factnr to _the pupil's performanee—en—the Learning
Predictor. The affect of gender, grade level, and ethnicity of a pupil
was explored through a statistical analysis. The relationship of reading
achievement for elementary school pupils to perceptual recall functioning
was also examined in detail. One final analysis was accommodated through
the methodology employed, a study of the relationship between the two mo-

dalities of visual perceptual recall and auditory perceptual recall.

These areas of ingquiry appeared appropriate and necessary in the
field of education for the following reasons:

;. Research conducted previously regarding perceptual skills
and academic performance, had not defined perceptual ékills specifically
as digit span in the wvisual and auditory modalities. Previous research
had often included fine motor, gross motor, discrimination, figure-ground,
as well as other factors in perceptual skill definitions.

2. Previous researgh had examined thg relatibnship guestion in
tﬁe form of perceptual skill ability and the results of a methodolegy in
teaching reading. Further research appeared necessary to examine the

level of attainment of reading achievement and perceptual skill ability,
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without regard to the methodclogy of teaching style.

3. The perceptual recall or modality capacity model has wide-
spread appeal, to many educators, as a method of providing remedial
proéramming. The impact of this model and use as a remediation technique
indicates a need for empirical research documentation to support continued
use of perceptual skill training.

4. Legislation has heen enacted in California requiring students

to meet minimum proficiencies prior to graduation from high school. This
supports the need for research to examine any factor thoughf to be saliént
to the academic performance of pupils. Research which would assist in
discovering techniques to increase efficiency in learning and to maximize
academic achievement would appear crucial at this time.

5. In order for a study which involves the measurement of

perceptual recall abilities to yield results which will be of assistance
to e&uéa£ors, the researcher must also attend to gonsidefations
regarding:

al A standardized measurement;

Bl Cost effectiveness;

¢l Personnel training requirements for

administration;
d} Time requireﬁents for administration; and

e) TUsefulness of the results.

The Learning Predictor was used in this study because it addressed

TR = o It
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the concerns in these areas. The Learning Predictor is a group standard-

ized instrument which is able to be administered by a classroom teacher

in approximately fifteen to twenty minutes. The lack of suitable in-

struments had pfeviously precluded a study which could provide data in

- the manner prescribed.

6. Recent court decisions regarding the affect of ethnicity on

assessment résults and subsequent placement decisions regarding pupils

: supports the_need for'further'research.in this area. Therefore,

. "ethnicity was a. factor included within the study.

These reasons for conductlng the study alsc contributed to the

.5spec1f1c de51gn of the studv. They formed the basis for the gxamination.

andrcontributed“tosthe hypotheses generated. The conclusions and

*_-récqmmendationS'frdm the: study then follow.

. Conclusiong and Recommendations

 ':The resulfs:of this study indicated that a significant positive -

".relat:l.onshlp ex:l.stsbetween perceptual recall skills and reading achieve-
'z_ment for'elementary school pupils. Data also established that below
s !grade levelwreaders have dlfflculty in processing both visual .and audltory

[~st1mu11. The results of the study also noted that as reading achlevement

increased, a‘correspondlng'increase in perceptual recall skills can be

found. . This-fihding‘provides the initial step and basis for establishing

perceptual recall skills as a basic function in academic achievement. ' If

perceptual skills were determined to be a basic functieon, this would
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indicate that a pupil would need to have appropriate visual and auditory
processing skills Before success in academic pursuits could be antici-

pated. Being able to receive, to process and to respond in an appropriate

. manner would seemingly remove the handicap caused by a lack of perceptual

skills. Being able to perceptually process information would not trans-

late into meaning that attaimment of perceptual recall skills would auto-

matically gquarantee academic success. Many other skills also contribute

to success in the school setting. One of these skills may be mental

ability which was not examined in this study.

Cdnélusioﬁsuaﬁ&ﬁﬂécommendétions~Rega;aing‘3eaain§.Aéhievéméht

Tﬁe data obtained sﬁpportn.the-conclusion-that'pupiis-ﬁho do nof
process the appropriate a;ouﬁt of information.arE'likely'té have diffi-
culty academically. The relationship of reading achigvément was studied
with both visual and auditory perceptual recall skills. Regardless of
the. input modality, poor_feaders had difficulty processing the appropriate
amount of stimuii commensurate with their age. The staﬁistical analysis
employed fécilitated the examiﬁﬁtion of the relationship*between.depen-_'
dent variables, while holding the other dependent variable constant. In
each analysis, a pbsitive relationship was established between visual
perceptual recall and reading achievement and between.éuditory perceptual
recall and reéding échievement. The establishment oflthe positive rela=-
tionship among reading achievement and ﬁisual and auditory perceptual
recall skills suggests that reaﬁing may not be purely a single modality

task. This is salient to the strength-deficit gquestion, as well as to a

P —_——
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contention that reading can be taught through one or the other modaiity,
Further reseérch.may indicate that both channels are necessary for read-

ing achievement to be maximized.

Conciusions and Recommendations Regarding Grade Level

The finding of a-relatidnship between grade level and the percep-

A dulis

tual recall skill levels establishes information useful to the classroom

teacher. By establishing norms regarding the amount of information each
pupil should be processing in the classroom, the teacher can provide

visual and‘auditory stimuli at the appropriate'levél. The finding that

pupils can generally process a greater amount of information through the.

visual channel than the auditory channel, also assists the teacher in

‘providing stimuli at an appropriate level.

A recommendation resulting from thié study would be that class=

room teachers examine reading instrmction and curriculum in order to

assure that the. amount of stimuli being presented is'consistent with the
grade level nomms fér‘processinghlevels. The reading materials used
should only have-an expectation fhat“thd'pqpil process aé-much.ihforma—
tion as would bé-in&iéatéd For thatrgrade level, Ifﬁéx?ectatidns are

higher, it would appear probablé that a majority of the éupils in the

class will experience learning difficulty.

- Conclusions and Recommendations Regarding Gender

The findings in the area of the relationship between sex and

S nb B 1 e - 1t
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perceptual recall skills, indicatea that channel pfdfiéienngWASaﬁbt
ghown to be linked to the gender of the puﬁil. This leads to the conclu-
sion that attention may not be necessary regarding the gender of the

pupil in remediating perceptual deficits.

_Conclusibns—an&aRecammendations Regarding Ethnicity

‘i‘gtétisticaiiy_giqniflcant'relatlonsnlp was tound to exist be-
tween ethnicity and visﬁal perceptuglxrecall skills, but not hetween
,ethnicity and audifory perceptual skilis,'when visual-perceptuai.reEall
.was held constant. Possible explanations regarding the relationship

' betWéén‘ethnicity ahd-visua;lperéeptual récali skills were set forth in
Chapter IV. ﬁcwever, until éuéﬁ time:as-reseérch provides further

illumination. on this question, scores on.the Visual-Motor .Subtest of the

Learﬁinq Predictor must.be regarded with care for minority pupils.

-»Conglusions-and?REcdmmendations Regarding Visual and Auditory Perceptual

Recall

A relationghip between visual perceptual recall skills aﬁd auai—
' tory'perCeptuél recali.ékiils was‘aiscovered:duringrthe'course of this
study. Thg e;iétence of-this relationship leads to the hypothesis fhat
A;mpils'diagngsed‘aS'experiencing.a deficit,in”one éhannél Woﬁld be easier
- to remediate than pupils demonstratiﬁg‘a deficit in. both perceptual

- channels.

The relationship between the two perceptual recall skills would
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aiso significantly affect. the strength-deficit iésue discussed in Chapter
II. Questions relating to whether to provide instruction in one channel
while trying to remediate the othér,.would not appear as crucial if, in o ;

fact, the two channels are significantly related.

Sugggstiohs For Further Research

The completicn of thi udy  answered preliminary guestiong re-

i

garding perceptual skills and reading achievement and posed‘mahy more
regarding the nature of leafning. Furthéf research is suggested in a
number of areas relating to the affect other factors have on perceptual

;ecall skills. These include:

1. Studies invegtigating factors such as intelligence,

- socio=economic status, and others and their affect on perceptual recall

perforﬁance.
2. Studieg exanining xelatiﬁnship between other subject matter,
suéh_aS”math, spelliﬁg; langﬁaée; etc., an& perceptuél recall skills.
3. The factor of pupil'behavior and the rélationsﬁip to

perceptual recall skills.

Reading achievement was defined and.examined'in a particular
manner within Ehis'study. Further‘reseérch'would appeériwarranted to
expand the findings'in this area. These include:

1. Studies utilizing sténdardized reading achievement scores or
another rating instrument to provide a more precise measure of reading |

achievement.
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2. Studies investigating the reiationship of reading achievement
to perceptual recall skills utilizing alternative instruments to measure
modality capacity.
3.. Reseaxch.studiesrexamining reading.achievement and. other
factbrs of‘perceptual.Skiils, such as discrimination, fing motor, gross

motor, figure-ground, closure, etc.

The: findings of this study regazding the relationship of ethnicity
to perceptual recall skiils leads to the. following areaé of'further.re—
search:

I.. étudies determining precisely the nature éf the.felationghip
between ethﬁiéity.épd thé'ﬁeasﬁreﬁent.of.pefceptual’recéll gkills.

.2, Studies examiﬁing each ethnic group aﬁd their performance on

perceptual recall measures.

This study'also-proﬁides-preliminary data regarding the relation~
ship bétween readiné achievement and perceptnal recall skills.. Further
reseafch is needed to documentrthe conclusion that perceptual recall
skills are a basic skill to reading-achievement. These include:

: 1.;>Studies‘tO'ihvéétigate‘the.effect of remediating perceptual
skill areas prior to remedial academic ingtruction.

2. Studies utilizing other-achievement tests and the Learning

. Predictor.

The relationship between the visual modality and the auditory
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modality was examined in this study. further research in this specific
area may include:

1. Studies to detemmine the nature of the relationship betﬁeen
auditory and visual perception.

2. Studies conducted to investigate the re}ationship bétween
pupils with one channel déficit versus-éupils with two channel deficits

with their level of reading achievement.

3. Studies aimed at examining the ratio of remediation for
pupils with one channel deficit and pupils with two chamnel deficits.
4. Studies to inveétigate the effect of training both perceptual

channels and .the teaching of reading.

?hése additional aieas of ingquiry Wifh this étud&, would continue
the.contributions'bginQ(made to the‘quy of*knowleﬁge regarding learning.
-Findings in eédh”of'these areas may eventﬁélly lead to the answer of‘hoﬁ
:to ﬁaximize the.learning Qotential'fdr each'pupil. However, until those
guestions are answered, éducators.ﬁust continue iﬁ‘their-commitment to
serve all individuals with the most appropriate'methods and techniques

known.
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APPENDIX A
SCORING SHEET CODES

Number. assigned to each pupil

132

CCDE
Age Rge of pupil in months. (Fiil left zeros)
‘PP Performance of pupil in other academic work (reading)
as determined by the teacher. ' '
=Below grade level
Z=average level
3=hAbove other pupils
ET Ethnic information for each pupil:
Anglo/American=if blank, use 0.
Spanish/Mexican=1
Black=2
- Asian=3
GR - Grade lével of each pupil. (01-12)
SHL School of attendance for each pupil:
Sierra View=l.l
Hillsdale=1.2
Schweitzer=2.1
Will Rogers=2.2
Del Campo=2.3
Curtis=3.1
Milpitas=3.2 -
Ayer=3.3
MF Sex identification data: Male=1l, Female=2
c _Correct response.
4 | . _
=3 Perseveration error.
s Seriation error.
d Digit span error.
r Reversal error,
nr No response.
‘o Other type of error.
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APPENDIX B

KEY PUNCH INSTRUCTIONS

ITEM: CARD COLUMNS OPTIONS
cope 1.2 34 T
AGE 567 (Fill in Left Zeros)
oF S g . S (1-3) -
ET " : 9 S {0~3)
BT 10 : (0-1)
sP 11 o (0-3)
GR ' 12 13 (01~12)
SHEL . 1415 (11~33)
ME | 16 . (1-2)
FORM VERSION .17 , - See Below (D-F)
FORM VERSION _d” |  _ 18 (a-c) |
QUAD T | 1926 | © (a-0)
QUAD IT 27-34
Quap ITT . 35-42
QUAD Ty © 43-50
QUAD V o . 5158
. QuaD VI o 5966

CODES TO BE USED FOR FORM VERSION
D=1 '

E=2

F=3 | o
-.CODES. TO-BE. USED. FOR QUADRANTS:
Ry , ,
P=2

NR=6

0=7

D&R=8

Multiple Exrrors=9 (Not D&R)
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A?PE.@I*‘X T
DATA COLLECTION FORM
NAME CODE C(ODE age PF ET gr mf  shl
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*SHAPES: S=Square, X=X, 0=Circle, T=Triangle

TEST ITEMS
AUDITORY BATTERIES |
A B c
5 . 3 8
~24 61 19
829 367 574
1932 6953 4258
27586 | 19374 71468
497318 ‘297465 532186
1982397 5129648 3754861
57291368 13749856 64513748
ol | g : 1
bs em Jjr
fvo ‘aid pkn
. Zueh nbex sfmr
ildah joupz ctemn
fakung  bxltdf jvkndr
_ a'shcxig- vgexbpt_ uatinle
rtiskgop htjmfkpn dxthorus
*m *x ®*0
oT ST TO
S0X - Xsm T0S
TX0s OTSX SOXT
OTXST XTXST TSXO0S
SOTXsX * XSOTXT TXSOTO
TXSTOXT" . OTXOSTO" SOTSXOS
STXTCXSO * XOTOSTXS TSOSXOTX
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APPENDIX D
TEST ITEMS
VISUAL BATTERIES
D E 3
) 6 4
21 35. 72
685 931 478
5369 2143 7164
82579 38697 21485
643237 518429 318576
4865972 2193418 6231759
75624859 68312479 24851967
¢ h m
ct fn ks
gwp bjh - rlo.
axdi - ocfy tgns
jmebi. . kpvra dufno
gblvoh cymueg kwloes
ptidajv - whfgcru' .ybvkomd
: sujtlhpr ivknglro eyuipsvt
- *S ' *¥. *0
X0 TS T
SIT XTO oTS
] Tosx - OSXT XSTO
] OSTXS SXOTX. TXSOX
E SXOTXT. - XTSOTO OTXSOS
: TOSXOTS OSXTSOX XSOXTSX
XTOSOXST TOSXSTXO OXSXTSOT

b

*SHAPES: S=Square, X=X, O=Circle, T=Triangle
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ARPENDIE B
THE LEARNING PREDICTOR

NAME - : o BIRTHDATE GRADE

VISUAL-MOTOR . . AUDITORY-MOTOR

L R 25.
2 ' - 26,
3. . ' 27.,
4. - 28,
S. : 00

et g

6. ' ' 30.
7. o - 3l1.
8- - . 32.

9. o o 33,
10. . 34,
1. . 35.
13.. - - 3T,
14., : n - 38,
15.. B . : 39.
16. ) . | . 40,

17. - 41.,
18.. ‘ ' 49, _

19, ' ' 43, L
20, - ' o a4, L
21. N 4. e
22.. - 46, S
23.. a7, . .
24. : 48. S S

(C) Educational Research Consultant, 1981
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