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PREFACE

-

- The Final ‘Report fulfilling the Nationai Institute of Education
Contract #NIE-C-74-0026 is in two sections. Section I is a Monograph
by the Principal Investigator entitled "Perceptual Processing Develop-
ment: Its Pelation to Learning and Learning Disabilities." Section II
is a report of a research experiment which tested the idea that match--
ing a child's learning style as determined by his perceptual ability
to a compatible teaching method would increase his progress in learn-
ing to read. This §tudy is reported by the Project Director.

The study which was conducted in an elementary school in Dubuque,
Iowa was begun in 1972 with the support of the Office of Education
through the National Program for Early Childhood Education (CEMREL).
The first year was devoted to making a determination of the perceptual
modality status for all of the children in Kindergarten, 1Ist and 2nd
grades.

The second year support for the study was transferred to the
National Institute of Education. This stage of the study was con-
cerned with planning for instructional intervention with the staff of
the school during the summer months and in September 1973 with the
actual matching and mismatching of children's learning styles as
determined in the first year of the study to the planned variations

in instruction according to classrooms.
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SECTION II

Field Study
PERCEPTUAL DEVELOPMENT AND LEARNING




/
CHAPTER 1 ~\\\s

DEFINITION OF THE PROBLEM |

/

/

Introduction Y

In the past, stud1es 1nto the various aspects of undefgzihding or
predicting e]ementary/échoo] ach1evement found the most cogent factors
to be the 1nte11ectua1 ability of the chi]dren or the state of their

-

mental health. 61v1dual differences in one or the other or both fac-
iors in regu]ar/éZassrooms could be readily rationalized and translated
into atcount1ng for the extremes or deviations in the relatively normal .
d1str1but1on’éf achievement. Where problems were so severe that they

. cou]d not ge dealt with in the normal classroom, spec1al education evolved
)that provyded instruction that was directed to maximize the potential of
the intgﬂ]ectual]y retarded, or, in some cases, the gifted and the emo-
t10na1]$ disturbed. The fact that many childrens' difficuities with
learnfag the basic skills did not fit either"bé these categories or an
1ntewact10n of the two has been dealt with only in the last few years.
The/ident1f1cat1on of perceptua] ability as being a necessary precursor
to, conceptua1 1earn1ng has been a turn1ng point in the study of the - __
Vd?ve1opment and the education of chitdren. The reader is referred to the
Mbnograph entitled: "Percsg;uﬁi/;t::ess1ng Development: Its Relation

/to Learning and Learn%ng.Disabilities" by Joseph M. Wepman, November 1974

f for an in-depth discussion of the perceptual basis for learning.
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The area of special education has seen the most dramatic changes.

J For example, the existence of classes for brain-damaged children as well

as classes for children with specific learning disabilities are now
commonplace in most urban areas. It is not uncommon to find several
different types of special education classes accommodating a broad spec- -
trum of exceptional children in communities of all sizes throughout the
country.

The serious study of perceptual processing ability-and the effect
that nuances of variations in its development has on the normal child
1n'ear1y elementary school has been relatively slow in/gathering momentum.

Since the perceptual modality concepf in its present form was f1rst

proposed by Wepman in 1957 (Osgood & Miron, 1963) an, the very similar

_ model suggested by Osgood (ibid) a wide var1ety of yesearch testing,

and remedial practice has ensued. The ITPA, proba 1y the most w1de1y
known of tests for 11ngu1stic accomplishment was d1re§tly based upon it
(McCarthy & Kirk, 1963); and, of course, all of t e research and use ¥t
that test confirm the applicability of modality distinctions and modality
preference and in some instances 1nstructiona1 ethods were considered ‘
(Bateman, 1965, 1968). Studies by DeHirsch, Japsky and Langford (1965) .
Sabatfno (1968, 1971}, Cohen (1969), Sabatino and Hayden (1970) are all,
illustrative of the use of batteries of tests devoting attention to.
modality distinc.ions and in most instances to the necessity for studying
the perceptual processinéiabi]ity of children. 'Mcst of the work in the
area has been carefully collected and annotated in NINDS:, Monograph.Q,
Central Processing D;sfunct'ioni) in Children (Chalfant & Scheffelin, 1969).
Frostig (196&), for example, has explored at considerab!e/gepth the role

of the differential development of ~isuo-motor perceptual ability, while

Birch (1965) as another example has concentrated on cros;»modalitf function.

A
B .
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| Most recently Robinson (1972) éoMpTeted a study'compar1ng,reaq1;;t‘
progress through the third Qra&e of pupils on a paradigm of high/low -
Toda]ity distinctions--visual and aud1tory--up6n éntgring f1r§t gradé

and when taught in differing school systems that utﬁl1zéd reading

syster's which were 4identified as primarily phonic and- primarily visual

in 1nstruct16na1 approach. Robinson used the Wepman Aud1tory Discr1m1na-'
tion Test and three v1sua1 perceptua] tests by Goins (1958) to base her
high and Tow auditory and Vvisual abiTity groups. Robinson's study - .
agreed with the Bateman (1968) study.regard1ng’efffcac; of{ the aud1t0ryft.,
or phonic app?oach to teachtng reading. Robihson‘algo found that children

-

who were high overall perceptua]]y did the best 1n reading regardless of

teaching method. Those who were low perceptua]]y did the worst and those
with a_~}gh/]ow rating were 1hbetween Lo ’
That phon1cs is the most efficient techn1que to teach reading J%
that perception when viewed quantitatively is predict1Ve for reﬁﬂJng
ach1evement 15Qh9t the issue taken by the present 1nvestigators 1n “this
study or in past exp]orat1ons into modality deve]opment and perception.
Perceptual imbalance when ‘it ex1sts in children in the ear]y grades is”

viewed here as an individual difference that may needlto be reckoned with

by adapting expectations for performance and also where appropriate.and

+

__feasible, instructional tactics, in order to flaximize a child's learning

e . e
potential.

The first phase of our own work on this aspect of learning in

_children oriented to modality preference arid development is reflected in

the literature by a chapter in the Supplementary Educational Monograph,
Volume XXVI, Meeting Individual Difference in Reading (Robinson, T364),

entitled: MThe Perceptual Basis of Learning" and by publications on
/

Auditory Discrimination, Speech and Readihg (Wepman, 1960); "The
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Interrelationship of Hearing, Speech and Reading" ﬂwepman, 1961). The goals
of our recent past research programs have been concgrned with identifying
those perceptual processes which contributé to conceptual learning and to
& developing methods for assessing the level of attainment in each of the
, Jldentified processes. It was during\this period of time that the Perceptual
o Test Battery (bTB) which includes the following subtests: Auditory Discrim-
ination Test (Wepman, 1958); Auditory Memory Span Test (Wepman & Morency,

19a%AM#W%wwwﬁa#mw%mﬁ4%mm4jwwgfwEM Visual
Discriminatjon Test {Wepman, Morency & Seidl, .1975a); Visual Memory Test

. (Wepman, Morency & Seidl, 1975b) and The Visual Orientation Test (Swinton,

1973) was deve]oped and standard1zed These studies found that 1) there is

\!

a ‘consistent 1ncrease in perceptual a5\11ty with age; 2) children vary in
‘: ° the rate pf;development. both within mod341t1es and bezzzen modalities; 3)
_ the normal development of perception doe§ nbt reach fruition in some
;if; ch11dren unt11 the ninth year
| In add1t1on previous research on the modality concept and using the
Ferceptual Test Battery -has (1) demonstrated the usefulness of determining
the deg}ee of development in each-modality at the perceptual level of so-
called normal chi]&ren for a) predicting the acquisition of accurate speech
articulation (Nepmaﬁ 1960);'b) for predicting the likelihood of difficulty
in read1ng achievement in the first three grades (Morency, 1968); and c)
detepn1n1ng the modality preference of children, and, thereby, inferring
educafiona] emphasis of choice in early school training (Wright, 1972;)
(2) established the relationships between early perceptual (sensory and
sensori-motor) cevelopment and later school achieVement (Morency, 1968).
The present investigation logically follows these studies by focus-
sing on the effect different approaches to teaching reading in the early

elementary grades had on children who had balanced modalities versus those

who had unbalanced modality develcpment on the perceputal level of learning.

FRIC »
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Theoretical Background*

The construct on which the p;esent research is based is a develop-
mental psychoneurological one which has been widely expounded in the fiter-
ature by the principal 1g~éstigator (1963, 1964, 1968) and others (0sgood, - o
1963). Briefly, the concept holds as tue model in Figure 1 indicates
that a developmental nierérchy exists {n eachxfhild wherein he proceeds

from birth through approiimately his eightﬂg"%r using his concurrently

expanding,neurolégiéél potential for more and more complex behaviors.
Three 1ev;is or gradations of behavior are jdentified--the reflex, the
per;eptual, and the conceptual. Each level or gradation depends for itJ
complete maturation and function upon preceding levels. At each level, \
the various sensory pathways (modalities) are independent, all feeding
into a common central encephalic process which in turn selects the mode

of output.

Figure 1 goes here

As the model shows, a perceptual level is postulated 1ying between the
innate reflex capacity and the higher level of conceptualization. At this
level without conscious recognition the child develops the capacity to
discriminate, retain, recall, seguence and orient auditory, visual and
tactile/kinesthetic stimuli. His capacity to perform these manipulations
of signals improves as his neurological system becomes differentiated. The
rate and degree bf such development differs from child to child and from

modality to modality.

*The reader is referred to Section I' of this report which is the most
comprehensive writing available on the subject, a monograph entitled,
"perceptual Processing Development: Its relation to learning and learning
disabilities" by Jos. M. Wepman, Nov. 1974. Supported by DHEW, NIE Contract
#NIE-C-74-0026. :

14
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At this level the child acquires his phonemic/phonetic knowledge
permitting the auditory monitoring of his speech. He simultaneously
develops increased motor coordination; and somewhat later his recogni-
tion and differentiation of forms and their postures permits his
learning an orthographic alphabet.

FTﬁiTTy;wa}though_simqlggnggys]y in part, he develops his conceptual

abilities, his understanding, his decoding céagiit?ééf”‘DﬁTy;~howeven,__‘“mf _____ L

vﬂnnr%ﬁ?ﬁnnr1kan§hnnai—adequate—and*suff%c%eﬁtfperceptua%—ab%%%ty—eaﬂ he

bring to normal fruition the conceptual processes involved in language
comprehension and use. Verbal behavior requires the formulation of
symbols based upon a previously learned alphabet of sounds (for speech)

and letters (for reading, spelling, etc.).

Rationale

It would seem, then, ;hat one of the possible significant individual
differences in young children which contributes to success in learning to
learn is based on the rate and degree of modality develppﬁent. Logically,
it would appear that with children who are balanced in modality develop-
ment, the various techniques of teaching reading would be of no particular
concern. However, those children who evidence an imbalance, therefore
effecting a preference or facility in either the auditory or visual modali-
ty would find enhancement in ability to learn if the instructional approach
matched the preference. 1t also follows logically that if the preferred -
pathway for ]earni;é was ignored or only partially utilized in the teaching
process that the learning could be slowed down.

The nuances of these situations have not been previously explored
using an experimental design 1) that permitted identification of the

children relative to their modality development, balanced or unbalanced,

ERIC 16




prior to experimental intervention; 2) that‘émployed a battery of tests
designed éspecia]ly to explore perceptual level functioning rather than
concentual functioning or a combination of perceptuai and conceptual
functioning. 3) that utilized planned instructional intervention for the
exper1ment by adapting anrex15t1ng reading series to increase visual
techniques in the classrooms aimed at matching children who show a visual

preference, classrooms increasing auditory techniques to match children

the teaching methods outlined in the reading series, 4) 1n which.the—— - ——

children were not homogenously grouped according to their preference.

Each classroom had three groups of children; one group showing an audi- -

tony preference, one a visual preference and one balanced or no preference.
Thus, the present study concentrates upon the perceptual level of

development in children five through eight years of age but specifically -~

on the interaction between modality preference as expressed by an imbal- .

ance in development between the dual modalities, auditory and visual,

which are the primary pathways for school related learning and teaching

method.

Hypothesis

The hypothesis which evolves from the foregoing discussion with
which this study is concerned is as follows: ' N

Instruction in reading, when matched with the unimodal
learning styles of the children who have a modality
preference will result in higher achievement scores than
those children whose unimodal learning styles are mis-
matched to modality related instructional techniques.

17
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Schedule of Procedures

Jo test the hypothesis (stated on page 8) ;n experimental pre-post
ach1e§ement test design was utilized. The following is an outline of the
schedule of investigation:

1) First year of the study. The determination of modality

status was made on all of the Kindergarten, 1st, and 2nd
grade children of Table Mound Elementary School.

2) Preparation of materials and coordinated lesson plans were
worked out for adaptation of the Ginﬁ 360 Reading Program
during an 8-week Summer Workshop attended by the teaching
staff of Grades 1, 2, and 3. The principal of the school
and the investigator attended several sessions as observers
and consultants. |

3) .The second year of the study the children were randomly
assigned to classrooms as follows: one-third (approximately)
of each classroom was made up of children who showed an
auditory preference; one-third (approximately) a visual pre-
ference; one-third, no preference or balanced déve]opment
(henceforth called, Auditory, Visual, and Either children)}.

The first three grades used the Ginn 360 Series with adaptations
made to facilitate the experimental design. The first grade* had two
classrooms in which the approach in initial teaching was auditory and
two classrooms in which the initia]’approach was, visual. The second and
third grades had one classroom that utilized auditory methods, one that
utilized visual and one control classroom (henceforth to be referred to
as Auditory, Visual and Control Classrooms) that used the selected read-

ings without any adaptations being made.

*See page 22 for explanation.

18




CHAPTER 11

YEAR 1 - DETERMINATION OF MODALITY STATUS
OF THE SUBJECTS

__W,,4#_“H“_,_T__QIhe4fir;L:year_gf_;hg_;;ugygugg_ggygted to determining unimodal

perceptual preference as well as bimodal ability of the children who

were the subjects in this study. “

The instfumentatioh for this experiment began when each child fﬁ Qbé
»Kl@dergarten, 1st and 2nd grades was individually administered the six
subscale Perceptual Test Battery (see Appendix A for description of the
‘:ﬁiff fests). Three of the subscales were auditory and three were visual.

The perceptual parameters which were measured were:

1) auditory discrimination 4) visual discrimination
2) auditory memory 5) visual memory
3) auditory sequential memory 6) visual orientation memory

There were 297 children in the three grades who were tested during
this phase of the study. The team 6f examiners were local substitute or
former teachers who were individually trained and initially supervised

" by the present investigators during fhe month.prior to actual administra-
N tion of the tests. Their training was approached first iy the introduc-
\\lifaﬁ\ofmthe concept of the perceptual basis for learning. The tests were:
then examined together by the group. Instructions were read aloud 5& thé{
examiners read the same information to themselves. The test materials
were distributed to each individual in the team to keep during the train-

ing period. They were instructed to give the tests to as many children

10.
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as they felt necessary to feel familiar and comfortable wéth the guide-
lines of administration and recording. At a later dafe, a group of 5,

6, 7, and 8 year old children were proviced by another elementary school

in Dubuque so that each examiner could check out her accuracy and uni-
formity in administering the tests. Each examiner gave the six perceptual
tests to these children, one at a time, while the investigators observed.
If an examiner deviated from the instructions for giving or recording a
. test, that test was re-administered until the testing technique was dpif_w_

form. Special instructions which from past experience were deemed imbb(-
tant to large scale testing were given to the team of examiners in R

. \
addition to the standardized Manual of Directions for the administration \\

_ of each test (see Appendix A). The testing was conducted in a three-

week period during the first thirty days of the beginning of school in
the fq]] of the first year of the studx.

The modality stqtus, unimodal preference or bimodal, of each child
was determined.ﬁy the following procedure:

1) Each raQ score was converted into a scaled score. The increments
of the scaled score were based on the cumulative frequency distribution
of this population gy age. Table 1 shows the distribution and conversion

and interpretation of the scaled scores.

-

TABLE 1

€

Distribution and Scale Score Conversion of PTB Scores

Developmental Raw Score . Scaled
Level Percentile | Score
Excellent 15% +2
Good ‘ 20% +1
Average 30% . 0
e Fair 20% : -1

Poor 15% -2

ERIC 20
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2) After obtaining the scale score for each test, the following
formula was applied: | '

Sum of Scaled Auditory Scores % Sum of Scaled Visual Scaores

In this calculation the plus and m1nus signs of the scaled scores
are observed within the modalities and\Eggyggg the modaf1t1e§. The

modality status that was determined for each child was arbitrary and thus

‘became a part of the experiment. A child was designated as having an

auditory preference if there were two or more points between the sum of

scaled scores, the within-in auditory scaled scores being the highest.

A child was designated as having a visual preference if the two or more

points went.in the direction of the sum of the visual scaled scores. When
there was less than two points of difference between auditéry and visual
sum of scaled scorés a child wa; considered to be bimodal and given ihe
designation either, implying no modality imbalance thus no preference.

A f?urth category was’made up of children who had four or more minus scale
scores (regardless of the sum) out of a possible six. These children for
this study were considered not perceptually adequate';nd were not included
in the study. "

The results of Part I (yéar 1) of the study are shown in Table 2.

TABLE 2

__;_Bjstniﬁﬁf73;\by Grades of Children According to

Perceptual Status

Modality ) -
Status Auditory - Visual Either Neither " Total
* . Grade N % N % N % N % N %
K 3N = 27% 40 = 34% 32 = 27% 14 = 12% 117 = 100%
1 31 = 28% 30 = 28% 30 = 28% 17 = 16% 108 = 100%
2 26 = 36% 23 = 32% 23 = 32%  _====-- 72 = 100%
88 = 31% 93 = 31% 115 = 39% 31 = 10% 297

21




13.

The above distribution was felt to be satisfactory for embarking
on the second stage of the study. The 10% Neither category of children
was in keeping with prior estimates that 10 to 15% of all children enter-
ing school are not ready berceptua]]y to take on the primary grade related
task of learning to read. The division into roughly "thirds" of children
who showed an auditory preference, a visual preference and either (bal-

gnced; no preference) provided a good balance for random distribution into

.~ _¢lassrooms-forinstructional intervention.




CHAPTER III
—ne—=—=TRTERIM SUMMER WORKSHOP

e

The second year of the investigation was devoted to testing the

study hypothesis. Ho@ever, the instrumentation for this project began

in the summer months prior to the beginning of the school year 1973-74.

There are at least two ways to approach the implementation of
matcﬁing téach1ng methods to learning styles of children.

One is to incorporate the use of separate- reading progr;ms that are
conc;ptualized and written to utilize the auditory and visual pathways
separately as much as possible by coordinating all instructioﬁ 1n_the
use of particular teacﬁing techniques such as ph;nics for word a;a1y§1s
(auditory learning style) or letter-and whole word emphasisi(visual
learning style).

An alternate way is to select one basic well written reading program
and adapt the initia} approach to instruction in word analysis, word recog-
nition and the like to a particular learning style. For several reasons the
latter approach was the method chosen for this study. In the first place'it
was the desire of all concerned with this investigation to not disrupt the
status quo of the local elementary school any more than necessary. The
Dubuque School Board had previously adopted the Ginn 360 Reading Series
(Clymer & Barrett,1970) for use in all of its elementary schools. Also, in
the long run it was in the interest of economy of time and money to see

if a basic series could be adapted to the learning styles of children.

14,
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If this were feasible, a teacher in a classroom would be able to ﬁhVe
separate rggding groups divided on a different basis than the usual high; 3}
or low ability of the children. The Girn 360 is fundamentally a series.

y ‘ of bgsa] readers with supplementary material in phonics. There is strong

: i emphasis on decoding which is taught by the discovery of sound-letter
relationships which are common to words selected from the instructional

materials. The control rooms usedthe Ginn 360 as published.

o Adaptation—of Reading Sertes— " —
‘ Under the direction of the principal of Table Mound‘School. the - -
staff o% teachers’of the Ist, 2nd and 3rd grades met for an‘8-week work-
shop to deve]op §trategie§ and materials for use in adapting the Ginn 360
to the specificatiéng of the experimental classrooms. The investigators
attended these workshops, serving as consultants. o

It was decided not to delete any of the material of the 360 series.
A11 of the children «in all of the classrooms were to receive the same
basic materia]; (reading periods were crnducted each day for a uniform
length of ﬁime for all of the c]afsrooms). In the experimental class-
.rooms. however, all of the initial instruction introducing a new fopic
or concept was to be either auditory or visual. Since it is impossible
to learn to read if one modality is excluded, the initial unimodal int;o-
duction was planned to be followed up with the necessary support to com-
plete the concept being taught. Visual and auditory aids that were felt
to be desirable or necessary were designed by the staff. Filmstrips,
transparencies, tape recordingsj and the like were constructed to aid the
teachers in their task of adai; tion. The materials already available

in an audio-vicual resource room (learning center) were catalogued rela-

tive to their usefulness for the auditory and visual classrooms. The:
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Teachers' Manuals were adgpted.yobjective By objective, for the experi-
mental classrooms. Where the criginal 360 material did not match a
specific experimental classroom's gmphhsis. special techniques: and mater-.n
ial--if necessary--were incorporat;d o) that—they did match.

One plan that clearly demonstrates 9‘d1fference between the auditory
and visual classrooms is the following: In teaching the graphemic base

/oo/\the teacher in the auditory classroom would say "good" and "took"

and ask_the children what vowel sound" they heard. She would then ask

ERIC

them to think of other words that sounded the same. She, in addition,“
might enlist the use of the tape recorder so that the children could hear
other voices saying &lot of /oo/ words and also hear them used in sen-

tences. The tedcher wou]d‘tﬁen £i11 out her instruction by writing the

" words on the board and she might read them aloud or have the children

read them and then note the similarities and differences in how they

look and how they sound. The visual classroom on the other.héhﬂ would
approach~the /0o/ base by writing “good" and "took" on the board and ask
the children what similarities they saw. She would then write other /00/
words on the board, drawing the double o's in colored chalk. She then
could have the children\pick out /oo/ wofds from a list of various differ-
ent words printed on a’pSSter or on the board. She could then read the

Joo/ words with the children pointing out the similarities in the /0o/

[p—

sounds and the differences in the initial and ending consonant sounds.

Examp]es;pf Adaptation

Fuf%her examples of ideas fpr the differential presentation appro-
priate in the experimental classrooms of the three grades will further
clarify the auditory and visual orientations as developed during the

workshop.




First grade q\jng graphemic bases as a mode]

X Aud1tony., N1thout introducing the pr1nted word, the word is spoken,
such as "hi11" and the children are asked “Nhat graphemic base do you

“ hear?“ "What new beginning consonant sound can be said as "Bill, “W1l] "
"£{11," etc. are given." Thé students are then asked to say the conson-
ant sound in isolation. Next, they are asked to point to the letter ne-

presenting that sound and then the entire word 1ist 1s shown and the

students are asked to say - the words. -

Visual: The base "i11" is shown to the students either on the over-
head, chalkboard (using one color of chalk), letters cut out from con- ~
;.struct1on paper. or made from c1ay Various consonant letters -of another
color are placed in the front of the base, attention is drawn to the new
letter as to size and configuration and the word is pronounced in teta].
not in phonemic parts. The children are asheq} “How is the new word pro=
nounced?" and not “wh;t sound/sounds do you hear?"
Second grade, using vowels as a model:
Auditory: When teaching voye]s auditorily, the initial presentation
is made totally from a listening aphroach. For example, when teaching
L unglided e, the teacher says a word containing that sound - "let" - giving

directions for the children to listen for the sound in a specific place -

"What sound do you hear in the middle of the word?" A‘Ehjld is .then

asked in isolation - /e/. The sound is then given a namé - unglided -e.
After the sound can b€ recognized, reproduced, and named by all the ch’1—
dren, the.word is written on the board to learn what letter stands for
that sound - e. -

Visual: The visual method of teaching vowels presents whole words

first. Several words with the same vowel type ars:ffitten on the.chalkboard

- - . - - - [ ——
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or overhead projector. For example, "let, bed, Ben." The children are
asked to look carefully at the words and tell what they see that's the
same about every word. The students indicate that “A11 the words have
an 'e' in the middle." The teacher then draws attentfon to the middle
'e' by underlining it. The studenis then pronounce the words. Draw
aptention to "feeling" how the middle lefter {s pronounced in the mouth

and throat. (Unglided e s pronounced at the base of the throat and

 with pressure of the‘fingers on the neck one can feel where it is vibrat-
ing.) The pronuhciation of the media]l'e' is then named “unglided e".’
.o - After this initial approach Visug] clues of spelling patterns (Example:
’ Consonant(-”VQwe] - Consonanégtafe used to decide if a word might confain
an ;ﬁblided vowel ‘before it is pronounced or heard by the students.
Third'grade: using confonént clusters as a model:
- Auditory: When introducing a consonant blends skill such as tr, is
v usually started by giving the c]ans-;evera] examples such as.tree, trip,
track. Then they are asked such questions as: ‘'What sounds do you ﬁggg
V' at the beginning of each word thatfﬁre alike? What two letters make tﬁat
sound? Can you think of any moreihords that begin with the same sounds ?"
.For moré'practice in sound recognition and.discrimination, the teacher R
a];d says a list of words such as tray, stay, dfop. track, green, trip.
The students would tell if they hear the ig_at the beginning of each. of
these words. ' )
Visual: Possible ways to introduce initial tr consbnant cluster--
On board or overhead, the teacher writec the tr in one color, the rest of
the word in another, drawing the student's attention to the-tr. On board
or overhead; the teacher4§r1tes a listeof tr words, then asks the students

what they see that is the same in each word, then has the students under-

line or circle the initial tr. Using prepared worksheet, the students put

_\3_. . . R




, hea&, the students copy the 1list on their own paper, then use each in a

~ Appendix B.)

tr in a blank to complete a word, then the word is written in a blank
i ~mplete a sentence. After the list of tr words are introd:ced, a

w...sheet is used and the students match the word with the correct mean-

1ng. Using small cards with tr onth d other cards with bases on
them, the students put the two cards together to make as many words as
possible. The words are then compiled on the board for the entire

group's use. After a list of words is introduced on'the’board or over-
sentence. (For actual adaptations to level 3 of the éinn 360, see

r To carry out the single modality emphasis a step beyond specific
instructioné] tachniques, the classrooms were planned to be furnished
differently. Auditory classrooms were to be equipped with tape recorders
and earphones in order to facilitate auditory iearﬁing in general. The
visual classrooms were plénned to be just the opposite. There were to
be no tape recorders and the like. Instead emphasis was planned around
visual material such as books, pictures, posters and blackboard instruc-
tions all of which were to be made available for all aspects of classroom
activities. |

Children who were assigned to the experimental classrooms were not
entirely deprived of the sensory equipment that was associated with the
opposite experimental approach. The school had a large learning center
that was well equipped with an abundance of audio, visual and combined
materials which the ‘children could use at their discretion. Each grade
was scheduled to have one hour per week in the Learning Center.

The teachers in conjunction with the principal of the school made

the decisions regarding teacher assignments to the experimental and
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, control b1assrooms. In making these deci§1ons they utilized an approach

| which included for consideration, teaching exper1ence; the individual
teacher's interest 1;\Ehe\prpjgct, the ability or reluctance to accept
new or diffggent ideas regardinéniea techniques, ¥he self-analysis
and the pos;}b111ty of a strong pe;;::::g;;;EBHE1\ozjggtat1on,’the thé@ght
being that a visually-oriented adult would have diff1cuf€§\te;ch1ng an
enriched auditory cTassroom and vice versa. No problems were encountered

in mak1ng the teaching assignmént. 4

¢




CHAPTER IV

>

YEAR 2: INSTRUCTIONAL INTERVENTION ’

The Population

When school began in the Fall of 1973, the 2nd and 3rd grades were
basica]ly'the same popu]atfon as the original- group that was tested in
1972 at the beginning of the study. The children were one year o]der;
thus, the present 2nd grader had been in the 1st grade, the present 3rd
grader had been in the 2nd grade and so on. However, in ény community
there are families that move awa¥ and those that move in. Thus, there
were some additions and subtractions from the original group. The 1st

- grade, in addition to being in a highiyadeve]opmental stage perceptua]]y,

\~' " had many children leave and also many newly entering. Therefore, the
entire grade leyel was retested with the PTB jmmediately preceding the
instructional year. Children in the 2nd and. 3rd grades who were new to
the school in 1973 were tested with the PTB in order to determine their
modality status. In addition, children who had been included in the

Neither category at the time of the earlier testing were retested. A1l

\ children whose modality status was other than the Neither category were
then included %n the study. A1l of the children were screened for audi-
tory and visual acuity. Where corrections were necessary, they were made.
Eliminated from the study were children who were designated as being in
the Neither category at the testing closest to the beginning of the year
of instruction. It was not necessary to eliminate any children due to

| 2.
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uncorrected viﬁkon or hearing, of low IQ. Since no children were deemed
"to be emotionally disturbed by their teachers, no children were elimin- ’
ated on that basis.
Because the presenting 1st grade population was too large for the
original design of three classrooms at each grade level, it was neces-

sary to eliminate the control classroom and have four experimental

classrooms, two auditory and two visual. The 2nd and 3rd grade children

were distributed as planped however. Inasmuch as each grade was to be
studied separately, it was felt that this would not disrupt the design
or interfere with an analysis of the data. AF each grade level, th?n,
it appeared that nearly equal distribution of each modality gfoupﬁﬁ;ﬂ
was made among the respective classrooms. The classroom teachers were
not informed of the modality status of the students within their class-
rooms.

Table 3 shows the distribution of the children into classrcoms at

the beainning of the school vear, 1973.

Table 3 goes here

Pre-Posttest Design

Pretest Period - Immediately following the assignment into the class-
rooms the achievement pretests were administered to the 2nd and 3rd grades.
. A readiness measure had been administered the previous spring to the

present 1st graders when they were completing Kindergarten. A1l wostse
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TABLE 3

Distribution of Children by Modality
Preference in Grades 1, 2, 3

(Fall 1973) -

Grade 1 ‘
Number of Children
Modality Classroom 1 Classroom 2 Classroom 3 Classroom 4
Preference (visual) * (visual) - (auditory) (auditory)
Auditory 7 9 12 9
Visual -9 6 7 10
Either 6 7 4. 5
N=2 N=22 N=23 N=22
Grade 2
Classroom 1 Classroom 2 Classroom 3
(visual) (auditory) (control)
Auditory < 9 6 7
Visual 10 9 7
Either 11 11 12
N=28 ~~ N=26 N=2
Grade 3 . \
Classroom 1 Classroom 2 Classroom 3
(visual) _ (auditory) (control)
Auditory n o 9 o 8
’ Visual 6 8 7
Either 8 10 12
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were administered under strict agherenée to standard conditions. For the
sake of continuity of measurement within the grades, the Mefropo]itan Readi-
ness (Hildreth, et al., 1969) and Achievement tests (Durost, 1959) were

used in measuring change in the 1st graders and the Gates-Mac Ginitie (1965).

Grade 1 Metropolitan Regdiness Test
Form A, administered to the children in late
Spring, 1973, when they were in Kindergarten.

Grade 2 Gates-Mac Ginitie Reading Test
PHmmyB,me] | ot
Vocabulary and Comprehension '

Grade 3 Gates-Mac Ginitie Reading Test
Primary C, Form 1
Vocabulary and Comprehension -

In addition to the achievement pretests, the Lorgé Thorndike Group
Intelligence Tests, Level 1 (1957) were administered to all of*tﬁe chil-,
dren when they were in the st grade. A description of all of the tests
that were adm1nistered in this study appear in Appendix C.

After the instructional school year was well underway, a field v1sit .
was made py the investigators. The classrooms were visited, a staff meet: o
ing was held to discuss problems and solutions relative to implementation
of the final stages of modality-oriented instruction, and a discussion
with the local school board relative to the aims and procedures of the
study was conducted.

A multi-media presentation was demonstrated that had been designed
and constructed by the teacher-staff of Table Mound School to be used as
an aid to clarify the nature of the intervention that of necessity was
involved in modality-oriented instruction. This presentation has been
used in parent-teacher meetings, shown to other schools in Dubugque and

also shown to the administrative and curriculum planning staff of the
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Dubugue Schools. A video tape of the experimental classrooms was made
during the school year that has been used.;o vividly clarify the differ-
ences in approach between the auditory and visual intervention.

Posttest Period - The post;ests were administered during the last
two‘weeks.of May, 1974. -The tests that were given at that time were:

Grade 1 Metropolitan Achievement Test
Primary 1 Battery, Form A

Grade 2 Gates-Mac Ginitie Reading Test
) Primary B, Form 2

Grade 3 Gates-Mac Ginitie Reading Test
"~ . Primary C, Form 2 -

The hypothésfs of this study, then, centered on the effect of match-
ing children's learning preference or style, when such styles were evident,
to teaching techniques that were designed to take advantage of the two
primary learnihg modalities. In addition to the children's perceptual
status and their pre and post achievement scores, intelligence (hence-
forth referred to as 1Q), age, and sex were variables which were considered
appropriate for analysing the experimental effects of this study. A1l
reporting of the data was in terms of the posttest population who met the
longitudinal criteria of complete data on all variables. Since each sub-
ject's resncnse is represented by more than 0ne‘scong, this study yielded
multivariate data (Bock, 1975, p. 23). Analyses of the regults of this
data utilized the multivariate approach thus bringing to bear all of the
interdependent relationships jointly,.to test for significance of the
findings. The a]ternative\would have been to attempt to derive meaniﬁg-
ful results from computation of significance levels on each response
variable separately. This is generally unsatisfactory in behavioral

research studies because they frequently omit the contribution to the
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analysis thét'ﬁs made and must E€>qsfounted for by such aspects of the

data as 1).the correlation of the measures used"fn the study, 2) struc-

tural relationships among dependent variab)ésé 3) tﬁé derivation of
¢ #'e?» N

observed variables (Bock, 1975). In'ondggggﬂ¥eia7n as much information

e v “‘J;' - e i
from the data as possible an analysis of covaﬁi%pce was used. In order

to structure relationships between variabies and“%h”simp11fy'the data,

step-wise (to account for independent variables) and step down (to -

account for dependent variables), regression ana]yéﬁs was also used in

analysing the data of this study..

R

The main classes for the analyses were Sex, Classroom and Modality

Status. The comparisons that were made, their qesignat1on3 and defini-

tions appear in Table 4. this information wjf] clarify the reading of

¥

the tables in the following chapters and is placed in this section for

easy referral since most of the tables ut11jz1ng the contrasts.are too

large to accommodate the definitions.

~ TABLE 4

DEFINITION OF SYMBOLIC CONTRASTS FOR ANALYSIS OF COVARIANCE

4

3

Contrast

Definition

Se£
Classroom (1)

- A
Classroom (2)

Modality Status (1)

A

Modality Status (2)

Boys compared to girls.

The Auditory Classroom and the Visual Classrobm

averaged and compared to the Control Classroom.  °

(Auditory + Wisual ¢ Control)
2

The Auditory Classroom(s) compared to the Visual
Classroom(s). Grade 1 classroom comparisons are
all (2) because thére was no Control room.

The Auditory Children and the Visual Children

averaged and compared to the Either Children.

(Auditory + Visual vs Control) ,
2 R

The Auditory Children compared to the Visual
Children.
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Since by definition the-E1ther children did not show a moda11t;
preference they were not participants in the hypothesis of the study.
An analysis of the performance of the Either chi1dren in the two types of‘
experimental classrooms would, in effect, have been an evaluation of
teaching methods, phonic emphasis vs.‘V%sua1 emphasis. The literature
has reported these studies for years andlin addition is the subject of
a critical review of the literature by Chall (1967). However;,for'those
readers who are interested, certain data from these groups has been
included in this regPtf.

The specific pﬁBgrémwused was Univariate and Multivariate Analysis
of Variance, Covarfanég and Regression. Program 5.2 National Educational
Resources, Inc., 215 K‘ér{wi?‘od'Ave.. Ann Arbor, Mich. 48103, 1972, The

results and discussion of the résults are reported by each grade separately.

30




CHAPTER V
GRADE 1 - RESULTS

'The design of the stydy of Gr;de 1 specified 12 arrangements
(cells) from which to view the results. Although a prior study thit
reported the development and standardization of the earlier versions
of the PTB reported no d1ffe}ences between boys ana girls (Turaids,
Wepman & Morency, 1972), most of the }iterature reporting studies on
early e]ementarytschool age children has found sex differences in favor
of girls, particu]ar)y on language related tasks such as reading and
writing (Robinson, 1972). For that reason sex as a main class was
included in the design for analysis of this experiment. Thus, the 12
cells were the‘product of two sex levels, two classroom levels (Auditory
and Visual) and three modality status levels (1 Auditoiy, 1 Visual, 1
Either). The basic data statistics consisting of observed means, stan-
dard deviations and correlations (within group) on the Metropolitan
Readiness;féét (henceforth referred to as the pretest), the Metropolitan
AchieVeme%y subtests, Word Knowledge, Word b;scr1mination, and Reading
(henceforth réferred to as the posttests), chronological age (henceforth

referred to as CA) and IQ are presented by groups according to sex,

classroom, and modality status in Table 5.

" Table 5 goes here
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TABLE -5

MEANS , - STANDARD DEVIATIONS AND CORRELATIONS ;
(WITHIN GROUP) FOR PRETEST AND POSTTEST. SCORES

Grade 1
" Group Means (Observed) Variables :
1 . Pretest Posttests
Class- Mod. ‘ Reading Word  -Word A; ‘
Sex room  Status N CA 1Q Readiness Know. Disc. Reading
boys A "4 82.80 117.75 63.25 ° 31.00 29.00 31.66\‘
Auditory ) 5 80.80 108.00 63.00 26.00 27.00 21.00
E 3 78.00 103.00 70.33 23.67 21.67 i19.67
A 3 78.66 108.67 80.33 30.00 22.33° 2133
Visual ) 9 78.11 105.22 67.11 28.78 28.44 23.00
' ) E 5 77.40 115.20 65.00 29.00. 27.60 _ 20.40
Girls A 8 76.00 109.12 63.00 29.87 28.87. 31.50
Auditory ) 1 77.18 110.91 ~72.45 30.64 28.27 31.27
) 3 78.00 107.00 83.00 - 31.67 31.66 38.00
A 4 78.75 105.25 69.76 27.50 22.00 20.50
Visual ) 7 77.28 110.43 66.14 30.00 29.71 28.28
E 8 78.12 111.75 70.75 31.60 28.75 31.87
Within Group ‘ )
Standard Deviations 4.7 11.62 13.09 4.34 5.92 11.43

Error Correlation Matrix

CA 1.00
IQ -.19 1.00
Pretest -.10 .22 1.00
Word Knowledge -.05 .23 41 1.00
Word Discrimination -.02 21 31 57 1.00
Reading .01 .27? .27 .65 .62 1.00
-\

+ -
Note: Pretest, Metropolitan Reading Readiness Test
Posttest, Metropolitan Achievement Test

A = Auditory
V = Visual
E = Either

ERIC 3o
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A joint.multivariate analysis of variance (2 x 2 x 3) utilizing
a regression analysis and analysis of covariance with six‘variableg was
used to test the s1gn1f1ca;ce of the above findings when adjusting error
variance by the use of pretest, IQ and CA as covariables. - ) ,

\
The results of a stepwise regression analysis is shown in Table 6.

‘Table 6 goes here

?

The generalized’F statistic including all three variables is not signt-

ficant. In addition, the @u]tivariate F statistics testing the contri-

bution of CA a:d 1Q are not significant. However, the multivariate

statistic shows that a significant portion of the dispersion of scores on

all three posttests is accounted for by the pretest. Further clarifica-

t%on of the pre-posttest association is found in Table 7. The standard-
S

Table 7 goes here . '

ized coefficients reveal that the posttests are predicted most strongly

by the pretest, less strongly by I1Q, except in the case of the Reading

posttest, and are not predicted by age.
The results of the analysis of covariance with the three covariables

eliminated appears in Table 8. The one degree of freedom test shows a

\

Table 8 goes here
A//

nearly significant multivariate F value for only one of the main effects;
that of sex. The univariate analysis shows the Reading test to be the
most affected by sex (F = 13, p = .01). The study hypothesis, the class-

room by modality preference interaction, shows a significant multivariate
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F'statistic (F = 2.31, p = .04) when comparing the Ahditory children to
the Visual children. This means that there is a significant difference
between the Auditory ch11drep and the Visual children in the Audffory'
and Visual classrooms. The\u51var1ate F statistic (also see Table 8)

and the corresponding estimated effects shown 1ﬁjTab1e 9 aid in further

Table 9 goes here

o

interpretation of the results. The univariate F tests show a signifi-
cant interaction on the Word Discrimination and Reading posttests and a

nearly significant F value on the Word Knowledge test. Table 9 shows

gy

the estimates of the effects of multivariate ahéﬁysis. The analysis was |

set up so'that boys were compared to girls, Auditory children to Visual

children and Auditory classrooms to Visual classrooms. The result that

is of particular interest for interpretation for this study shows the
Auditory children comggred to the Visual children across the e]assrdoms.
The estimated effect of matching the Auditory children in the Auditory
classroom resulted in raising their scores 4 points over being mismatched
in the Visual classrooms on the Word Knowledge Test, 9.51 points on the
Word Discrimination Test and 11.44 points on the Reading Test. In order

to interpret the multivariate analysis of the experiment, Table 10 shows

Table 10 goes here \
AN

the estimated and adjusted means of the significant interaction. A

3

profile of the significant interaction is shown in Figure 2. It is

Figure 2 goes here




;
,
3 /

TABLE 9

ESTIMATED EFFECTS ADJUSTED FOR THREE COVARIATES
FOR THE DESIGN MODEL

Estimates and (Standard Error)

Effect Word Knowledge Word Discrimination . Reading
Constant 13.34 (11.32) 6.09 (16.09) -27.41 (30.89)
Sex -1.86 ( 1.08) -1.99 ( 1.54) -7.42 ( 2.95)
Classroom -0.59 { 1.06) 1.33 ( 1.51) 4.53 ( 2.89)
Mod. Status (1) -0.73 ( 1.19) -0.01 ( 1.69) 0.86 ( 3.24)
Mod. Status (2) 0.41 ( 1.24) -3.20 ( 1.76) -0.68 ( 3.38)
Sex x Classroom -2.28 ( 2.18) -2.01 ( 3.10) -3.19 ( 5.95)
oy e Status - _3 41 ( 2.42) -3.57 ( 3.43) -8.26 ( 6.59)--
?gj X Mod. Status 5 g7 ( 2.53) -0.56 ( 3.60) 3.46 ( 6.91)
Classroom x Mod. 4 04 ( 2.52) -4.96 ( 3.59) -2.52 ( 6.89)
Status (1) . . - : 31 .
Classroom x.Mod.

Status (2) - 14,14 ( 2.54) 9.51 ( 3.61) 11.44 ( 6.94)
Sex x Class x

s Stacue (1) -2.75 ( 4.77) 8.12 ( 6.77) -1.03 (12.99)
Sex x Class X 1.81 ( 4.95) -0.63 ( 7.04) 2.21 (13.51)

Mod. Status (2)

Note: See Table 4 (page 26) for definition of contrasts.




TABLE 10

ESTIMATED COMBINED MEANS INCLUDING COVARIATE ADJUSTMENT
OF\SIGNIFICANT INTERACTION AND EITHER CHILDREN

Dependent Variables

Class x = ‘ °
"Modality Status Word Know. Word Djscrim. Reading

Auditory 30.44' 28.94 " 3125 o
Auditory Visual 28.32 27.64 - 26.14 \)

" Either 27.67 . 26.67 28.83

22.1% 2092

Auditory
Visual Visual 29.08 25.64
Either 28.17 26.14

Note:- Dependent Variables: Metropolitan Achievement Tests, IQ, & CA
For completeness of data Either Children are included. )

—~
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clear that the Auditory children scored higher than the Visual children
*

in the Auditory classrooms, and the Visual children scored higher than

the Auditory children in the Visual classrooms on all three of the post-

tests. Relative to the significant sex effect, Table 9 shows also that

boys score considerably lower than girls on the Reading Test.

Since the above analysis showed a nearly significant muTtivariate F
statistic on sex (the source for which was primarily on the Reading Test)
a reardering of the -hypothesis was conducted to seek out the possibility
of eliminating sex x class and sex x modality status interactions from
the model (Bock, 1975, p. 346). The analysis of covariance based on this

reordering is shown in Table 11. Three-way interactions were found to be

Table 11 goes here

‘not significant, however, the main effect was significant, as it was in

the previous analysis. The adjusted estimafed effects, Tab]g 12, show

Table 12 goes here

-

the direction of the test of significance; girls scored higher than boys
on the posttests. however, as in the earlier ana]ys1s the Reading Test

was found to be the largest contributor. Table 13 shows the comb1ned

Table 13 goes here

estimated means that resulted from the reordering of the hypothesis and
further confirms the finding that girls scored higher than boys on the

pdsttests, especially on the Reading Test. This finding as was stated .

38.

earlier, is common to many studies of elementary school age children\and :
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it does not alter the significance of the interaction. The following

additional statistics relative to the results of the analysis based on

reorderiﬁg the hypothesis will be found in Appendix C; the Estimated
Cell Means, Table 14, and Estimated Combined Means, Standard Deviations
Cbrre]ations. Table 15, \ |

The hypothesis of the stuay in this experimentd] setting is accépted:
children who show a preference in 1eafning style score higher when their
preference is matched to moda]ityﬂrelated instructional techniques in
réading than when they are mismatched. Figure 3 shows a profile of the

significant interaction as a result of the reordering of the hypothesis.

Figure 3 goes here

! Discussion
The data from this experiment was systematically analyzed to account
for error that might lead to erroneous conc]usiﬁns. Age, inteiligence,

T pre-experimental achievement standing of the children, sex differences,
all were accounted for. The interaction providing us with the evidence
.to feel confident in accepting the -hypothesis was highly significant,
overall. Matching children's learning styles when based on their per-
ceptual preference, to modality oriented instructional techniques used”
to teach reading, resulted in increased achievement over those children
who were mismatched in Grade 1. The results of this study are Jjust the
opposite of the Robinson (1972) study. She foundvthat achievement was

not affected by the matching or misﬁatching of children who showed modal-

ity preferences.

There are several similarities and differences in the two studies,

however, that are pertinent for comparing and accounting for the

9 D1
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' differences in results. In the first place Robinson selected her
modality preference groups using only one auditory test, The Auditory
-Dis¢rimination Test (Wepman, 1958) and three visual perceptual tests
(Goins, 1958). Auditory discr1mipat10n alone is not felt to be suffic-
fent to assess all auditory perceptual functioning to the Wepman model.’
The Goins tests also were designed to tap somewhat different visual
abilities from those used in this study; including a visual motor task.
The tests used in this\gfady were carefully dés1gned to test the sepa-
rately iden;ifigb]e~auditor} and visual perceptual processing consistent
with the Wepman model. Therefore, they do not utilize cross modal function-
ing nor do they require or incorporate motor functioning beyond pointing or
saying a few .words. Secondiy. the determination of preference appears

initially, to be a major point of departure between the two studies. In

-

ERIC

Robinson's study it was stated that the children were selected on a high-
Tow paradigm; high auditory-low visual, low auditory-high visual, high-.
high, low-low, etc. However, the division for the groups included the
median and a few points on either side, on each of the tests used in her
study. In that the children did not have to be at the extremes in per-
formance on the tests, the high-]ow designation is somewhat misleading.
The children in the present study were selected for preference on
the basis of scale score points of difference between the three auditory
tests combined and the three visual tests combined. The selection of
~modality groups‘in this study is theoretically compatible with the posi-
tion of the Wepman modaiity concept and the hypothesis of this study

which emphasizes preference for learning rather than strength and/or

'

/}’;\\\\_Jﬁeakness of perceptual abilities. Of necessity then, by the very nature

of the determination formula, the preference groups were higher in their

)

D3




preferréd modality thar *n theif non-preferred modality; strength of

modality preference b .o on extremes in performance on the tests was

not a design factor in this study nor was it .in the Robinson study.

Thus, the initial impression that the studies differed on this point is '

not borne out. "
Other facfors that may provide some 1éstght into accounting for thg

d1ffé}ent results of the two studies is tge method of providing differ-

ential instruction. The Robinson study provided for two different

schools to supply the different methods of reading ;nstruction whereas

this study supplied adaptations to one reading series. The adaptations

that were made to the Ginn 360 were far less complicated for the Auditory K

classroom teachers to effect than for the Visual classroom teachers by

: 4
the very facj-that the Ginn 360 has built into it a heavy loading of
\

phonic instruction to facilitate decoding. The results of thisg study
show that the effect‘of matching and mismatching of children who show
auditory preference is the most dramatic. Ché]] (1967) in her review of
the literature, Bateman (1968) as well as gobinson and others agree with
the finding that auditory based or phonic instruction is the most effic-
jent for the most children. However, it is extremely pertinent to find
’that the children who were found to have a brefereﬁge for learning
visually respond to insi?uction that utilizes this preference. Visual
whole word sight recognition methods of teaching reading have not met
with qreat success‘for teaching-all children. The decoding of new words
become§ cumbersomeand 1imited by visual memory which may well be one of"
the reaséns for the differences in findings of this study and Robinson's.
The v%sua] instruction that the Visual classroom teachers provided in-

cluded techniques utilized in the traditional approach. However, they

also utilized word analysis that was similar in method to phonic analysis,




~
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i : '
but on a visual basis (fbr samp1es;of lesson plans directly coordinated

with teachers' manuals for each classroom type, see Appendix B);§'
v = f

This study did not set'out to compare the efficiency of different
i 1]

<:}\\\Xisua1 techniques for tqach1pg ?eading; however, it follows logically
that word analysis on a visu§1 similarity* and difference basis coordingtes
with the Ginn 360 Decoding t\chhiques. Thus, when~the children qpo have
~ ' been found to prefer visual Jeaming are combjned with the adaptations:
of a reading series that emphesi;es, in its ear1; levels, the visual = .
decoding of reading hateria1. great strides in achievément can apparently ,

!
be the outcome for the visual learner rather than the visualness becoming k{'

a penalty.




CHAPTER VI

) GRADE 2 - RESULTS
. {
The design of the study for Grade 2 specified 18 arrangements \
(cells) from which to view the data. The 18 cells were the products

of two sex levels, three classroom levels (1 Auditory, 1 Visual, 1

Control), and three modality status levels (1 Auditory, 1 Visual, and

1 Either). The basic data statistics consjstiﬁg of observed means,
standard deviations, and corre]étions (within group) on tﬁe Gates-

Mac Ginitie Reading Tests, Vocabulary and Comprehension (henceforth
referred to as pre or posttests), age (henceforth referred to as CA)

and iQ are presented by groups according to” the design of the study by /

sex, classroom and modality status in Table 16. As can be seen there

Table 16 goes here

were five-cells that had only one observation. It is acknowledged that

this is a less than ideal situation on which to base an experiment. In
addition, there were two empty cells; there were no observations for
\ -V1sua1 boys in the Control classroom nor Auditery girls in the Control
| classroom. However, est1mated means were obtained by reducing the rank i
 of the statistical model and the data was analysed for 16 cells.

\
A joint multivariate andlysis of variance (2 x 3 x 3) utilizing a

\ i
“regression analysis and aralysis of covariance with 7 variables was used

s to test the significance of the above findings when accounting for error

. _ variance on IQ, the two pretests and age.

ERIC | .4
S 260
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TABLE 16

MEANS, STANDARD DEVIATIONS AND CORRELATIONS
(WITHIN GROUP) FOR PRETEST AND POSTTEST SCORES 2

.« Grade 2 . e
" “Group Means (Observed) Variables S
\ Class- Pretest Posttest
Sex room Status N CA IQ. . Voc. Comp Voc. Comp.
Boys A 3 75.00° 114.33 32.67 26.00 42.00 28.33
{ “Auditory v 1 73.00 130.00 33.00 29.00 44.00 25.00
i E -6 85.00 114.83 29.83 17.83 41.67 _26.67
. A A 1 82.00 116.00 25.00 10.00 31.00 23.00
‘ Visual ) 1 90.00 116.00 17.00 10.00 42.00 22.00
E 7 83.28 106.28 19.28 9.71 -32.00 24.00
A 4 76.50 ’ 102.00 22.50 12.25 "37.75 26.50
Control ) 0
E 9 81.44 107.33 25.78 13.55 33.77 23.33
Girls A 2 77.50 -97.50 30.00 19.00 40.00 26.50
Auditory ) 4 82.25 112.50 29.25 22.50 40.50 27.00
E 5 79.20 121.40 33.80 24.80 40.20 28.80
A 3 77.67 106.00 20.67 TT. 31.00 25.33
Visual v 1 73.00 83.00 19.00 9.00 1.00 23.00
E 3 80.67 109.67 25.00 14.67, 36.33 27.00
A0
Control v 1 72.00 108.00 43.00 19.00 46.00 32.00
) . " E 5 81.00 111.00 " 27.80 17.40 34.69 24.40
Within Group ) .
\ Standard Deviations 6.38 8.50 7.37 5.62 5.96 5.48
' Error Correlation Matrix
CA 1.00
. IQ -.25 1.00
Pre Voc. 14 .37 1.00 -
Pre Comp. .00 .19 .66 1.00
Post Voc. .08 a3 .52 .38 1.00
Post Comp. A1 .32 44 47 .54 1.00
Note: Pre and Posttests, Gates MacGinities Reading Tests
A = Auditory .
Y = Visual ' -
E = Either

n
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The results of a stepwise regression analysis is shown in Table 17.

Tabie 17 goes here’

The generalized F statistic including all four covariables is highly
significant (F = 2.66, p = .01). Thus, the inclusion of the covariables
in the analysis clearly results in a significant reduction of error dis-
persion. The multivariate F statistic for adding tﬁe pre Vocabulary test
is also highly significant (F = 6.76, p = .003). Moreover, the univariate
F stat}stic shows reduction of error is significant for the response vari-

ables separately. Although the multivariate F statistic for adding IQ is

not significant the univariate statistics show significant reduction in
error in the analysis of the post Comprehension subtest. The regression

coefficients appear in Table 18. The standardized coefficients reveal

Table 18 goes here

that the posttest Vocabulary test is most strongly predicted by the pre
Comprehension test.
The analysis of covariance, with the effect of the four variables

accounted for is shown in Table 19. There is but one significant multi-

Table 19 goes here

variate F statistic; Classroom (2) which is the comparison between the

Auditory and Visual classrooms (F = 3.24, p = .02). Table 20 shows the

Table 20 goes here

e AN >3 g
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TABLE 20
ADJUSTED ESTIMATED EFFECTS FOR THE DESIGN MODEL

Grade 2 - . Estimates & (Standard E;?ors)
’ Gatés Mac Ginitie ﬁeadtng
Achievement Test

Effect " VYocabulary Comprehension
Constant 31.87 (18.61) 11.27 (16.86)
Sex . 0 2.66 ( 2.71) - -2.50 ( 2.45)
Classroom (1)° . 1.02 ( 2.82) 1.57 ( 2.55)
Classroom (2) 2.83 ( 2.97) -3.38 ( 2.69)
Mod. Status (1) ‘ -2.59 ( 2.02) " - .34 (1.83)
Mod. Status (2) -3.97 ( 3.55) 2.56 ( 3.21)
Sex x Classroom (1) . - .64 ( 3.94 T oo ( 3.56)
Sex x Classroom (2) -1.21 ( 4.79) - .50 ( 4.34)
Sex x Mod. Status (1) -3.20 ( 4.87) 5.02 ( 4.41)
Sex x Mod. status (2) ~ -7.80 ( 6.51) 2.36 ( 5.90)
Ciass (1) x Mod. Status (1) -6.61 ( 4.32) -5.32 ( 3.92)
Class (1) x Mod. Status (2) 1.34 ( 9.13) 2.85 ( 8.27)
% Class (2) x Mod. Status (1) - .19 ( 4.17) b .64 ( 3.72)
Class (2) x Mod. Status (2) 5.17 ( 6.90) 4.86 ( 6.25)
Sex x Class (2) x Mod. Status (1) ’9.49 ( 8.59) ” 3.68 ( 7.78)

Sex x Class (2) x Mod. Status (2)  13.42 (13.56) 4.17 (12.28)

—

Note: Refer to Table 4 (page 26) for definition of contrasts.




adjusted estimated effects. The multivariate analysis of variance of

twelve dependent variables is shown in Table 21. The significant F

Table 21 goes here

.

. ( ,
statistics have been underlined for ease in reading the table. The three

classrooms were highly significantly different on IQ and also on the
pretests, which of kou se is not the expectation of the evperimental
situation; on the pretests, there should be no significant differences
between theuclas oms on variables that may contribute to posttest -

achievement. \13313 2 shows the combined observed cell means of the )
. 6‘ -

TABLE 22

GROUP MEANS (OBSERVED) FOR SIGNIFICANT DIFFERENCES
BETWEEN THE AUDITORY AND VISUAL CLASSROOMS

. Classrooms
Variables ' Auditory Visual
IQ 115.0 106.6
Pre Vocabulary ; 31.24 20.81
Post Vocabulary 41.10 33.12
Pre Comprehension - 22.19 11.00
< Post Comprehension 27.38 24.56

Note: Pre and Posttests: Gates Mac Ginitie Reading Tests

significant differences of the factors on the dependent variables. To

" simplify the interpretation of Table 22, Figure 4 shows the profile of

Figure 4 goes here

the observed Pre and Posttests mean scores of the Auditory and Visual and
Control classrooms. The mean of the Control classroom which is not a

part of the significant findings but is included to provide complete
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. information on this factor in Grade 2, seems to fall in between the

experimental classrooms. The Visual class stands out with respect to
its low mean on the pretests and on the Vocabulary posttest in comparison
to the Auditory classroom. This finding also shows that the Visual class-

- room gained more ground on the Comprehension test than-the Auditory class-
room even though the observed means show that the Auditqry class mean is

. slightly higher. Actually, the estimated posttest means on which the

above significant findings were based are quite different from the

.‘ observed means. The estimated means on the posttests for the two class-

rooms that are involved in the significant contrast are seen on Table 23

TABLE 23

GROUP MEANS (ESTIMATED) FOR SIGNIFICANT DIFFERENCES
BETWEEN THE AUDITORY AND VISUAL CLASSROOMS

\

Classrooms A
Variables . Auditory Visual
- Post Vocabulary 39.62 36.79
Post Comprehension 23.90 27.28

——— - = ~ - WY
& \ .

and displayed in profile form in Figure 5. This-type of effect 1. sults

Fiég;;>5 goes here

when the analysis of covariation is applied in an experiment where sampling

errors_had occurred. It appea’ that the random assignment of the children
to the classroom did not result in similar classes, most 1ikely because of
the small n in each class. In addition, the attrition of the longjtudinal
population did not contribute to the éxperimenta] conditions. The use of (:—f

covariates in an experiment such as this is to reduce the within group

O 6)
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Figure 4--055erved combined means (raw scores) of the Gates Mac-Ginitie

Reading Tests for grade 2 for significant interaction.
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Figure 5--Estimated combined means (raw scores) w1/t§ four covariates.
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va

differences. However, in this analysis the effect it had was to decrease
[
between group variation because of the differences in mean pretest scores

between classrooms.

Because of the umacceptable experimental conditions a valid tesﬁ\of

the study hypothesis was not possible.
5 \\\

§

Discussion

1 It was disappointing that the combination of factors including the
small n, the sampling difficulties, and also the possible effect (but ..
not one that was directly tested) that a year of prior classroom éxpér-
ience may hh;e had on this group of children, did not provide Grade 2
with good experimental conditions. Actually, because of the fact that
there ;ere five ce]]s~with ;n]y one observation {e.g., onec boy with a visual
preference in the Audjtory classroom, see Table 16) any acceptance or
rejection of the experimental hypothesis would have been;irresponsibie.

It is often a puzzle to researchers how, when precaLtion is taken,
random assignment is not attained and thus fails so miserably to prévide
the necessary criterion of normal distribution among the groups of a

study. When the normal distribution is maintained in an experimental

set-up such as this one, it is not necessary to control for teacher -

. effect. Therefore, although it would have been desirable to have that

control in the present circumstances of differences in classrooms, we
did not.

A closer look at the 2nd grade will not provide an answer to the
problem that there was not a normal digfribution in the grade between the
c]assréoms nor will it make‘qp for oth%r apparent shortcomings, however,

it may be of interest to understand this particular 2nd grade. The

children in Grade 2 had had a year of 'schooling prior to the experimental




3 -

year, using a different basal reading series. Table 24 shows means 0(

4

TABLE 24

PERCENTILE* RANKS OF OBSERVED MEANS ON THE PRE & POST
TESTS FOR THE THREE CLASSROOMS

Vocabulary Comprehens 16n
Classrooms pre post change . pre post change
Overall 62 62 0 62 62 0
Auditory - . 76 76 o 79 €6 -7 -
Visual 42 46 T B .50 +12
Control , 52 54 -6 54 50 -4

*Gates Mac Ginitie -National Norms

percentile ranks for the 2nd grade pre and post achievement tests. As a
whol¢ the three classes were at the 62nd percentile according to the
national norms on both of the pretests. This meant that 64% of the
national population scored lower than they did at the beginning. of the
year. However, the Auditory class was at the 76th percentile, the Visual
class-at the 42nd percentile and the Control classroom at the 62nd per-
centile, on the pre Vocabulary test, and at the 79th, 38th and 54th per-
centile reépective]y on the pre Comprehension’test. On the Vocabulary
posttest the Auditory classroom was still at the 76th percentile, the
Visual classroom was at the 46th percentile, an advance of four points, I
and the Contral class losing six points, was at the 54th pércenti]e.

On the Comprehension posttest, the Auditory classroom was at the 66th
percentile, a loss of 12 points, the Visual class at the 50th, gained 12

_points, and the Control class at the 50th percentile, a loss of four

points.




/.
,

" .
f - y-

rd . )

Stated in différent terms, Table 26, shows the same dita as Table 22

¥ TmBLE'RS

GRADE EQUIVALENTS* OF OBSERVED MEANS_ON THE PRE & POST
TESTS FOR THE THREE CLASSROOMS

. -

. - Yocabulary . Comprehension
Classrooms pre post change . pre_ post change
Overall 2.4 2.8 w4 22 34 N2
Auditory 2.6 4.1 +1.7 - - 2.1 . 3.7 +1.0
Visual 1.7 2.8 1.1 1.6 3. 1.7
Control 2.3 3.1 +1.8 1.9 " 3.i 1.9

* *Gates- Mac Ginitie National Nonms

\

but presented in grade equivalents. At the beginning of Grgge 2, the

Auditory classroom was above grade level {2.6) on the Vocéﬁﬁ]any test; the

Visual classroom was be]ow (1.7) and the Control slightly above grade
level (2.3). At the end of the year the Auditory c]assroom‘had gained

1.7 in grade level, the Visual class had gained 1.1 in grade level, and

the Control 1.8. On the Comprehension test the greatest gain over the year

by grade level was made by the Control classroom. However, the Visual
c]asg&oom had gained 1.;'in grade level and the Auaitory room 1.0.
Te further interpret the analysis of data from the study, it is of
" interest at this pocint to refer to the means of the ETB (raw scores) of
the 2nd grade shown in Table 26. It will be recalled that the PTB was
adm1n1stered a year before the year of instructional intervention.
The ch11dren who were new to the school the year the study began were
added to the study. They were administered the PTB immediately prior

to \the beginning cf the instructional year. Regardless of variatiun in

the'times that the PTB was given and also the fact that some of the

69
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TABLE 26

GROUP MEANS (OBSERVED) OF THE THREE CLASSROOMS
.OF GRADE 2 ON THE SIX PERCEPTUAL TESTS "

o ‘. Classrooms
Variables Auditory |  Visual Control
Auditory Discrimination- . 1 22.52 22.81 22.52
Auditory Memory - s 28.62 - 28:06 28.62
Auditory Sequential Memory 24.76 25.44 24.76
Visual Discrimination 140 ' 13.81  12.74
Visual Memory 10.33 10.19 9.78
Visual Orientation Memory 12.38 11.81 11.21

4

of the classrooms were qu1te low and there wa? no difference between the

classrooms. When the formu]afor'determ1n1ng ‘the" preference of the ch11dren

(see page 12) is applied to the means of the 2nd grade-and the arbitrary

points of difference determined using the six vear old zcale scores, the
. )

; class is a "0" scaled score on the combined auditory tests and a "+1" on

|

the combined visual tests. This indicates that if all of the children
were Six years o]d they would be considered rather low ranking Eithers.

Iv the formula is app]1ed to the grade as a whole on the seven year o]d
scale score norms, the class would be considevad Neithers as a group,
because four of{the PTB tests would have a minus scale score rating. The

statistical ana\ysis of this aspect of the data is beyond the scope of

this study, hbweher, it {kjevident that the entire 2nd grade was low per-

ceptually. The Ayd1tory class had significantly h1gher IQs than the

Visual class, they had achieved at a higher level the year before and

&

maintained the 1eve\, and apparently were able to achieve adequate adap-

\
tations to the téqching techniques'that this experimental year offered
\ \

to maintain averege gein on the achicvement tests. The Visual class, on

*children were six and others seven years old, the PTB scores on all three T

"

A

AP




62.

the other hand, was lower in IQisignificant]y as well as low in per-
ceptual ability; thus, it is tempting to conclude that the Visual chil-
dren apparently responded to the combined effect of instruction in read-
ing as taught by the Ginn 360 and the instructional intervention that

_ was designed to augment that decoding series with special visual decoding

techniques.
\\\\\ : . Although they were considerably below grade level at the beginning ,
of the year, the Visual class reached slightly above grade level achieve-
ment, thereby reaiizing greater gains by the end of the school year than
the other two classes. As we discussed earlier, because the design of

this study did not call for it, we did not have teacher effect controlled,

therefore, we do not have a definitive answer from the data at hand to
offer a clear conclusion relative to why this happened. The finding,
however, does suggest that there may be strong advantages to Visual
instruction of the type used in this study for visually minded children
and children who have had difficulty learning to read. This finding is
reinforced and becomes very important to the modality concept when
coupled with the results of the 1st grade that accepted the hypothesis
relative to the superiority of visual instruction with Visual children.
The literature is filled with confirmation that auditory decoding
(phonics) is the most efficient method of teachingireading for most
children (Chall, 1967); those children being the ones who can learn by
ear. However, there seems to be a percentage of chi]d;en in every class-
room who cannot learn well by ear. These children seem to 1earn(signi-
ficantly better with a visual emphasis in decoding techniques. This

finding has emerged as one of the primary findings of this study.

<
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i CHAPTER VII -
\\\ ' ) GRADE 3 - RESULTS

The design of the study for Grade 3 was exactly the same as for
Grade 2. The basic data statistics consisting of observed means,Q
L standard deviations and correlations (within group) on the Gates-

Mac Ginitie Reading Tests, Vocabulary and Comprehension, Form 1

? § (henceforth referred to as pre and posttests), chronological age
(henceforth referred to as CA), and IQ are presented by groups accord-
ing to the design of the study by sex, classroom and modality status

in Table 27.

Table 27 goes here

A joint multivariate analysis of variance (2 x 3 x 3) utilizing a
regression analysis and analysis of covariance with six variables was
used to test the significance of the above findings when accounting for
errcr variance on the two pretests, age and IQ.

The results of a stepwise regression analysis is shown in Table 28

Table 28 goes here

with scores of the two pretests, CA and IQ as covariables. The general-
ized F statistic including all four covariables is highly significant
(F = 6.48, p = .01). The inclusion of the covariable in the anlysis

clearly results in a significant reduction of error dispersion. The

63.




TABLE 27

MEANS, STANDARD DEVIATIONS AND CORRELATIONS
(WITHIN GROUP) FOR PRETEST AND POSTTEST SCORES

Grade 3 )
Group Means (Observed) Variales
Class- Pretest Posttest
Sex room Status N CA 1Q Voc. Comp. Voc. Comp.
Boys A 4 89.75 115.00 -29.25 24.75 39.50 37.25
Auditory v 3 102.33 112.00 25.66 22.66 37.00 42.00 .
E 5 91.40 106.20 25.00 18.80 36.60 37.40
A 3 94.00 105.00 34.33 33.00 43.66 38.33
Visual v 2 89.00 124.00 25.50 20.00 31.50 30.50
E 2 90.00 107.00 40.00 32.50 46.00 45.00
A 1 86.00 116.00 25.00 15.00 23.00 25.00
Control v 1 87.00 111.00 28.00 15.00 42.00 24.00
E 2 96.50 102.00 27.00 10.50 35.00 27.50
Girls A 5 94.20 108.80 32.20 27.00 43.40 41.60
Auditory v 1 84.00 115.00 38.00 27.00 °40.00 40.00
E 4 94.75 107.00 30.75 30.25 35.75 38.00
A 90.28 112.14 31.14 30.14 39.42 36.42
Visual v 2 86.00 106.50 41.00 30.50 44.50 39.50
E 3 92.33 107.00 33.33 32.66 43.66 43.00
A 4 95.25 106.50 27.50 21.25 32.50 27.50
Control v 3 92.66 105.33 34.00 26.33 40.33 37.33
E 3 88.00 114.00 28.00 21.00 33.66 24.00 &~
Within Group &
Standard Deviations 6.12 10.11 8.06 7.61 6.23 7.83
Error Correlation Matrix
CA 1.00
, 10 1.00

Pre Voc. -0.39 0.29 1.00
Pre Comp. -0.14 0.31 0.73 1.00
Post Voc. -0.28 0.27 0.75 0.53 1.00
Post Comp. 0.01 0.25 0.61 0.63 0.71 1.00

Note: Pre and Posttests, Gates MacGinities Reading Tests

A = Auditory
V = Visual
E = Either

\
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multivariate F statistic for adding IQ and CA was not significant nor
are the univariate statistics. The multivariate F statistics for add-
ing both of the pretests is significant; the F statistic (20.35) for

adding the pre Vocabu1ary test is significant at the .01 level and the

. F statistic (3. 39) for.adding pre Comprehension is s1gn1f1cant at the

.04 level. As can be seen in Table 28, most of the variance is accounted
for by the pre Vocabulary test. The regression‘coefficients appear in

Tab1e 29. The standardized coefficients reveal that the post Vocabulary

Table 29 goes here

test is predicted primarily by twe pre Vocabulary test and the post
Comprehension is predicted by both the pre Vocabulary and pre Compre-
hensior and to a smaller degree by CA.

The analysis of covariance, adjusting for the effect of IQ, CA, and

the two pretests is presented in Table 30. There is a three-way multi-

o

Table 30 goes here

>3

variate significant interaction, Sex by Classroom (1) by Modality (2) |
(F = 4.15, p = .01). The univariate statistic shows that the signifi-
cance is primarily on the Vocabulary posttest.

Referring once again to Table 27, it is possible to observe the
wide variation in scores on the Vocabulary posttest made by boys and
girls according to their modality status and classroom assignment. In
an attempt to aid in interpreting the direction of the three-way inter-
action, Figures 6 and 7 provide visualization from two different per-
spectives. The combined three-way interaction confounds the tésting of

the study hypothesis and all of the other hypotheses that precede it in

75 -
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TABLE 29

Regression Coefficients, (Standard Error), and Multiple R
Independent x Dependent Variables

Achievement Year 1973-74

‘Grade 3
Independent Dependent Variables
Variables
Gates Voc. Gates Comp
Post Post
Raw Regression DIQ .0404 (.0749) .0510 (.1003) A
%gggf‘c‘e"t & Gates Pre Voc 6038 (.1437) 4637 (.1928)
‘ Gates Pre Comp -.0403  (.1430) 3170 (-.1915)
CA .0321 (.1310) 3324 (.1754)
Standardized
Regression - DIQ .0656 .0647
Coefficient
Gates Pre Voc .7807 4773
Gates Pre Comp .0493 .3078

CA .0316 .2600

Multiple R . ) .7545 .7154
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; 40 40 |
: -35 35 4
30 § 30 ¢
5 3 25 %
20 _ ' — 20 L .
Auditory + Visual x Control Auditory + Visual x Control
‘ Classrooms ‘ Classrooms
Note: Auditory Visual . '

Figure 6--Observed combined means (raw scores) on the post Vocabulary
Test for the significant three-way interaction. View 1.

45 1 1 ‘ - 45y
40 3 40 ¢
35 - 35 - _ )
30 4 30 L e _
25 | 25 | gl
20 20 v

Boys ' Girls Boys  Girls

Visual Auditoﬁ?‘
Note: Auditory + Visual Classrooms ’
2
Control Classroom ====== -

Figure 7--Observed combined means (raw scores) on the post Vocabulary
Test for the significant three-way interaction. View 2.
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the analysis. The following additional statistical information will be
found in the appendix: Estimates of the Effects Adjusted for Covariates,

S e

Table 31; Estimated Combined Méans Including Covariate Adjustment,

L

Table 32.

\ a Discussion o e
It appears that the experiment in Grade 3 as well as Grade 2 §uffered ’
a sampling error; the initial random assignment of the children into class-

rooms did not result in similar classes. This difficulty was probably due

\ initially to a small n, for the attrition combined with the deletion of
some subjects due to ?;bomplete data left the population quite unequal.
For&examp]e, the three-way interaction seemed to be heavily baseq on one
Agdi&ory boy and one Visual boy in the Control classroom. The validity
of t%e entire 3rd grade experiment seems unreliable when it is observed
that tﬂe Auditory boy in the Control classroom regressed in achievement

score on his post Vocabulary test. It is,.therefore, impossible to

draw any conciusions regarding the hypothesis of the study from Grade 3.

ERIC
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CHAPTER VIII

SUMMARY-AND CONCLUSIONS

The hypothetical construct of this study was based on the develop-
mentattheory ‘of perceptual functioning (Wepman, 1964, 1968). The
postulating handicapping gffect on learning that a definite lag in
development of one modality may have un a child's ability to learn to
read that evolved from this model was extended to encompass the norha]
distribution of individual differences in perceﬁtua] development that
ijs found in young childrenﬁ The hypothesis of the study was: Instruc-_
tion in reading, when matched with the unimodal learning styles of the
children who _have a modality preference wfll result in higher achieve-

ment scores than those children whose unimodal learning styles are mis-

matched to modality reiated instructional techniques. The subjects who

were studied were in the'ﬂt, 2nd and 3rd grades of one elementary
school. Their perceptual level of development was assessed by three
auditory and three visual tests that had been designed earlier 1o explicitly
correspond by definitipn to the model. A ained team Sf local people
(former teachers, etc.) 1nd;v1dua11y adm1n1stered the tests.

The modality status of the children was determined by app1y1ng a
formula to the sciled scores of the perceptua] tests. The formula provided
a method of measuring the level of deve]opment of the auditory compared to

the visual modality. . The decision was arbltrary relative to the definition

~

of the modality preference for this study and thus became an integral part

of the experiment.

i

n.
80




The participating school had/adopteg the Ginn 360 Reading series for
use in the first three grades. The modality related adaptations to in-
crease the initial auditory or visual presentations of each objective in
the lesson plans of the Ginn 360 were mapped out, materials constructed~/
andfglassroom environments desiéned by the participating teachers during
"a summer workshop just prior to the instructional school year. The ,/

teather ass1gnments for the three grades were made by mutuak agreem7nt

among the teachers themse]vesf The first grade had two Auditory and two

. Visual ¢lassrooms; the 2nd aﬁd 3rd grades had one -Auditory, one Visual
and one Control classroom,/ Initially, there were nearly equal numbers
of Auditory, ViSuai, aﬁg/Either chi1dren in each c]assroom. /

The results of the study were as follows: : /

The study hypothesis was accepted in Grade 1. -Ch1}ﬁren who showed
an‘auditory preference achieved significantly higher when auditory decod-
iné techniques were emphasized on initial presentation in addition to the
desiénated teacher instruction sf the Ginn 360, and Visual children scored
significantly lower in 'the same milieu. Visual chi]&ren, on the other

hand, achieved significant]y higher when visual decoding techniques were

emphasized on the initial bresentation of each objective of the 1essom\\\-.

plans on the Ginn 360 Reading Series and Auditpry children scored signifi=
cantly lower in the same milieu.

In the 2nd and 3rd grades the study hypothesis was not accepted; the
small n of these grades was not sufficient to prevent normal attrition over
the time lapse of fhe study to cause samp]ihg error. Therefoie, the experi-
mental condjtions were not acceptable to test the study hypothesis. Speci-

fically, in the 2nd\grade the random assignment of children to the three

classrooms at the begfnning of the school year did not maintain similar
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classrooms by the end of the year because of loss of subjects due to the

o

attrition mentioned earlier and also because of incomplete data on some

// subjects. The two experimental classrooms were significantly different on

/ the pretest achievement test as well as IQ. Interpretation of the Iesdlts.’
of these classrooms, however, led to the possible serendipidous discovery -
of the power that visual decoding techniques hold as's factor of 5ucce§§' ‘o
with children who are low in auditory and/or visual perceptual abf‘*ty.R "

" The design of the study for the purpose of testing the study hypothesis

did not necessitate controlling for teacher effect. Therefore, the posi-
‘tive finding relative to the high degree of gain made by all of the chil- .
dren in the Visual classroom is somewhat confounded. It is felt by the
present investigators, however, tnat the results of the 2nd grade clearly
call for further exploration of this particular facet of the relationship
of modality praference and development and instructionh] techniques.

The samp11ng error in the 3rd grade resu]ted in a three-way inter-
action betieen sex, classroom, and moda11ty status and provided no infor-
\ .Lmation relative to the study hypothesis, nor did the results provide
information relative to sex differences since the interaction was based

pr1mar11y on single observations. e
N’

It is acknowledged that this study's positive results in the ]st
grade provide the first experifental conf1rmat1on of the concept of 1nd1-
vidual differences in modality deve]Opment and that these d1fferences may
be met to benefit the child by adjusting early reading 1nstruct1on. It
is certainly not suggested by the present investigators that the results
be immediately generalized to the entire population. It is suggested,
however, that there may be two primary factors that differentiated this

study from the other studies and perhaps facilitated the positive outcome.
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One of the factors . re1ates to the high degree of content validity
of the tests that viere des1gned specifically to measure the perceptua1
parameters as they were operationally defined by the wepman model. For
example, there is no motor component involved in the perceptua1 tasks
that are involved in the tests. Also, there are three tests that to-
gether define/ard articu1ate each of the i@entified auditory and visual

perceptual processes The tests were in the process of research and

deve1opment for several years before their ré1iab111ty and validity here-

;fe]t to be adequate for assessing perceptual ab111ty in school age chil-

dren. Earlier stud1es by the present 1nvest1gators (Nepman, 1960;
Wepman & Morency, 1971, Morency, 1968 Tura1ds Wepman & Morency, 1972)

using earlier versions of some of the same tests had shown significant

e
relationships to reading achievement.

rd

The selection of/the subjects of the earlier studies (Robinson,

- ] ’
1972 & Bateman, 1963) that were similar to this present study was on

qu1te s different base than the selection of subjects for th1s study.

, It should be noted that in the Robinson study (1972) only the Wepman
Auﬂ1tory\D1scr1m1nat1on Test was used to determine auditory preference
At the time the data for her study was collected, the Aud1tory D1scr1m1n-
ation Jest was the only perceptual test ‘that had been standardized.

Thehe vas.evidence of a strong relationship betwgen that test and read-
ing performance in the early elementary grades (\epman, 1958i[ However,
it has since been found that auditory memory and seqﬁentia1 memory are
essential components to #5i11 out" auditory perceptual modality function-

ing (Mqrency, 1968; 1973). In.addition; the visual tests selected for

. use in the Robinson study were of quite a different nature than the

&

visual tests used in this study. A1l of the Goins' tests used‘%y

Robinson were qroup pencil -and paper tests and thus added a motor
. ‘\\
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cbmponent although not a v1sVa] motor component. Also, they are con-
5dered to be gestalt tests 1hc0rporat1ng part or whole approach to
problem solving. The abi]ities that are tapped by these tests are not
cons1stent with the Wepman éodel of perceptual functioning. The tests
used in the Bateman (1968) stud§ were the auditory and visual sequencing
subtests of the I11inois Test of\fsychol1ngu1st1c Ability. Here again
is a case of selecting the experi&gnta] subjects on the basis of only
one component of the overall percepﬁual pracesses.

A second major difference betwé§n the present study and former
studies relates to the differ?nceé iﬁ\ways that the instructional inter-
vention was carried out. A]l of the f@rmef stu@ies used different reading
series. For example, thé Robinson studx was conducted in schools that .
had been using tpeir partiCu]ar readiﬁg geries for many years. The read--
ing series were/we1] accepted by the teacﬁers at the respectfve schools

i

and were qu1tg different in approach to teaching word attack skills in
early grades, one being more v1sua1]y or1e6ted and one being more phoni-
cally orienéed It is felt, however that such factors as separate
"schools, deparate neighborhoods, .different supervision of teachers and
the ’ 1ke actua]]y may have clouded the issues of the hypotheses of ’
Robinsoh's study However, the innovative approach utilized by this
studyréthat of adapting one reading series to the specifications of the
two moda11ty re]ated treatmgfits has provided a]] of the classrooms with
a h1gh degree of un1form1ty of instruction.

/ Another re]ated component that ma&uprov1de insight into the positive
;esu]ts of this study as opposed to the other studies was the exception-
ally enthusiastic participation of the teachers who were involved in
carrying out the 1ntervent1on Their who]eheaﬁted support, willingness

to spend much time and energy in th1nk1ng through and planning in advance,
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provided this study with a coordinated approach consistent with the
theoretical model and with as balanced intervention as was possible.

‘ - A1 of these factors contributed to reducing some of the error in
this experimental test that otherwise would be categorized as “"naturally
occurring". There are, of course, shortcomings to this study that in
future investigations should be avoided in order not to repficate the
‘problems that were encountered. Perhaps the mest blatent shoFtcoming

in this study was in the size of the popu]ation of the study. It will ’,——////
- ~ be recalled that it was the small n that 1ed to-the d1sappoint1ng sampl-

1ng error of the 2nd and 3rd grades There is no way of guaranteeing the
stab1]1ty of an enrollment in a school aver the time lapse of a school
year. The larger the n the greater insurance that randomization'of the
popu]at1on into the treatment groups will not be disrupted by random
attgyition. An idig#'fﬁtuat1on in wh1ch to test the matching, m1smatch1ng
“of modalits preference and modality related teaching techniques of course
would be the participation in the experiment of severa] schools. In so
doinq, the interpretation of results with a view to genehplizing confirm-
ing results into‘present day educational philosophy would be more readily
accepted by those who are charged with the implimentation of educational =~
innovation. |

<It is- felt by the present investigators that additional experimental
tests of the modality concept as it relates to normal children in normal
classrooms should have a high order of g{isrity with heseahch oriented
educators. In addition to an adequately sized population, further im-
provements that'are sqggested by this study but not actually tested by

N it, concern the ages that meeting modality related individual differences

}
~ may be most effective. It was felt by the present investigators that -
e
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logically the period of optimum influence on a child would probably be
the 1st grade. If this proved to be the case, a second year, reversing
the intervention and matching and mismatching the children would provide
information relative to the degree children responded to such interven-
tion. It would also provide information on whether getting a good start
in learning to'read would be reflected by maintaining that lead in the
grades that follow.

There was no way in th?gﬁpresent study to determine whether prior
exposure to reading instrucgfon influenced the effectiveness of the
experimentai interventibn of the study as it was designed. Results of
the 2nd grade study, though clouded by the fact that teacher effect did
not need to be controlled for the design of this study, (therefore it

was not) would suggest that in some instances such as dealing with

children who are low in perceptual development, modality related in-

structional intervention may be of value later than 1st grade. This

ic certainly consictent with the Yepman modality concept.
Although in Grade 1 the Study hypothesis was accepted and Grade 2
may have provided some additional information relative to the perceptual

basis for learning, the discussion of the results has been liberally

punctuated with recommendations that further exploration into the various

nuances suggesteg by the results of this study are clearly indicated.
In conc]usign, the presentfsﬁthors reiterate this recommendation

and add that the positive results of.this study add a factor of urgency
to the need to not only replicate this Stu?yﬁQut further explore the
- - %
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vast possibilities that may lie ahead in the field of modality related
educational practices that may have far reaching effects on the school
children of the future.
& .
»
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.. APPENDIX A

Additional
Training Manual for New Administrators

of
r
The Perceptual Test Battery

The Battery is made up of three auditory and three visual subtests

or six subtests in all. Each subtest is to be given and scored sepa-

rately to one student at a time.
Before aedministering any subtest be certain you have recorded the
child's name (and coded serial number if one %s being used) on the score \\\\
sheet for.that test. This will help by keeping each child's efforts in s
proper order. >
Each examiner should familiarize herself with the test materials
and the printed instructions for administering the test before giving
the tests.
Each child should be tessed separately in a quiet room. Provision
should be made for the physical comforf of both child and examiner as to
light, ventilation, etc.
Theté is no rigid rule regarding physica] placement of child and
examiner; however, it is important to have a table and two chairs. The
examiner may sitibeside, around the corner, or across the table from the
child. '

AUDITORY TESTS

Be certain the child understands what he is to do in responding to

the tests; i.e., he must know thée meaning of Same and Bifferent before -

fo— ey W

taking the Auditory Discrimination Test, he must know that he only needs

to repeat the words in any order for the Auditaory Memory Span Test. He must

know that he is expected to repeat the numbers in the same order (sequence)

that he hears them in the Auditory Sequential Memory Test.

8y
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Be sure you can understand the child's responses. Accuracy or
correct articulation is not necessary but it is often difficult to under-
stand a child if his hand covers his mouth or if he's holding his head
up with his hand.

The child should not ‘be in a position where he can see your face
when taking th; Auditory Discrimination Test--he can be seated in such a
way that he can hear but not see your face'as he 1istens.' The Auditory
Memory Span and Sequential Memory Tests are'given with the child and

examiner face to face. The child is to be seated where he can read the

printed test words or numbers.

Read words and numbers clearly in a natural voice--DO NOT OVER-
ENUNCIATE or OVER-EMPHASIZE.

When reading words and numbers it is imbortant that you do not rush
or overly slow down. The timing is stated for each test. Practice timing
so that it becomes automatic before giving tests.

Be sure the child hears you--ask him if you have any doubt. Read
each word-pair, word or number sequence only once. DO NOT REPEAT. If a
child indicates he hasn't heard you for any reason, or, if you be]ieve-
he was not paying attention or, if he asks you to repeat, say: "we'l?
come back to that one" and go on to the next item. Return to the item
in question at the comgletion of the test.

Read the words and number sequences aloud to yourself before giv%ﬂg
the auditory tests to familiarize yourself with them. Rehearse each test
with a view to keeping the inflection of the sequence up ihithe auditory

o discrimination test and letting it drop in the memory and sequencing tests.

Be sure to tell the child to wait for your signal before he responds.

The signal most often used is merely to look at him after you have read

the stimulus words or numbers.
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APPENDIX B v

LESSON PLANS THAT COORDINATE WITH INSTRUCTEON BOOK FOR TEACHERS,
GINN 360 READING SERIES (CLYMER, 1969)

Level 3, Auditory

Unit 1, Overall unit objectives

1. Discriminating phonemes /p/, /b/, /t/, /d/ in initial position.
2. Detecting phonemes /p/, /t/, /d/ in final position
3. Detectjng phonemes /k/ and /g/ in final position.
4. Detecting /k/ and /g/ in initial position.
5. Detecting /m/ and /n/ in initial position.
6. Detecting phonemes /m/, /n/ in final position.
7. Detecting glided vowel sound /ay/ in medial position.
8. Detecting unglided vowel /i/.
9 Detecting phoneme /h/ in initial position.
Activities

"AT THE PARK" p. 6-9
Obj. 1 '

a. Tp. 36 Decoding activity 1: 0.K.

b. Tp. 37 Decoding activity 2: modify last part of the
activity by having the teacher say the pairs of words,
the child deciding which one begins 1ike "Bi11" or "pig",
then the child findifig the correct word on the board.

c. Tp. 38 Decoding activity 3: 0.K.

d. Tp. 38 Decoding activity 4: modify - don't write any of

: the words until they have first been done auditorily.

_e. Tp. 40 Decoding activity 1: 0.K.
f, Tp. 41 Decoding activity 2: 0.K.
g. Tp. 41 Decoding activity 3: 0.K.

"THE DUCKS" p. 10-15
Obj. 1

a. Tp. 49 Decoding activity 1: modify - always say the word;
do not put on the board.

b. Tp. 52 Decoding activity 1: 0.K.

c. Tp. 53 Decoding activity 3: 0.K.

™,

-—

a. Tp. 50 Decoding activity 2: 0.K.

b. Tp. 5™ Decoding activity 3: modify - be sure to say all
example words rather than writing them on board.

c. Tp. 53 Decoding actdvity 2: modify - say all words; do
not put on board.




~ "LAD" p. 16-19
Obj. 3 -

a. Tp.'59 Decoding activity 1: modify - use only the last
2 parts of the activity; do not use pictures for the last
part. Let the child name any possible answer beginning
with /k/ and /9/. .

b. Tp. 60 Decoding activity 3: modify - do auditory dis-
crimination on all words before putting them on board.

c. Tp. 61 Decoding activity 4: modify - do not use initial
part of the activity involving the sentence on the board.
Begin with the activities where the child repeats the words
with the final /g/ sound.

Obj. 3& 4
a. Tp. 64 Decoding actiVity 2: 0.K.
b. Tp. 64 Decoding activity 3: O.K.

"LAD HELPS" p. 20-23
0bj. 5

a. Tp. 71 Decoding activity 1: modify - do not use pictures
for the first part of the activity. Secondly, when the
picture cards are distributed, have each child name his
picture and then choose another child to give the beginning
sound.

b. Tp. 72 Decoding activity 2: modify - say all words; don't
put any on the board. i

c. Tp. 75 Decoding activity 3: 0.K.

0bj. 6

a. Tp. 72 Decoding activity 3: modify - say words rather
than putting them on the board.

0bj. 7
a. Tp. 73 Decoding activity 4: 0.K.
b: Tp. 74 Decoding activity 2: 0.K.
Obj. 4 &5 _ )
a. Tp. 74 Decoding activity 1: modify - use pictures put not

letter cards; say all words and have the child name
beginning and ending sounds.




Level 3, Visual .

Story "The Ducks" from text A A Duck is a Duck.

A. Decodi
B. Decodi

ng Activity 1 p. 49 o.k. but write the words first
ng Activity 2 p. 50 (OBJECTIVE 1)

1. Listening for /p/ in final position -

a.

Remember the children must see the words and see the p
in final position first. Then read words with them and
they look at and listen for the /p/ in final posicion.
USE HOLDERS AND LETTER CARDS!:

In the story about the ape (bottom of p. 50 col. 2)
write words in green letters pn board for all to see
the letter p in final positign.

C. Decoding Activity 3 p. 51 (OBJECTIVE 1)
1. Listening for /t/, /d/ in final position
2. Discovering phoneme-grapheme correspondences /t/t/ and
/d/d/ in final position.

3. D

iscriminating between the correspondencés /t/t and /d/d

in final position.

a.

b.

D. Decod

(OBJECTIVE 1)
1. Discriminating between /t/t and

Use transparencies and children first look at all the
groups and they'll see what they are asked to do.

Use holders and t cards.
ing Activity 1 p. 52 Adjusting to Individual Needs

/d/dNin initial positions.

a. List names for pictures, read themand have children

see and trace over their sandpaper letters.

b. Classify picture cards-under t or d whatever phoneme

and grapheme they begin with.

Say a few words such as tan, tame, ton, Ted, Dan, dame,
done, dead, which are written on the board.

E. Decoding Activity 2 p. 53 (O ECTIVE 1)

1. Discriminating and rein
/t/t and /d/d

a. Use transp

foycing sound letter correspondences

»

ficy and use each group of 2 words thus.

Say, "I'1Y read both words and you watch and listen,
but 1'11 read one of them twice. You tell me which one

it is---the-first orie or the second one Use 1 2 cards

and show me."

Ex: sat sad--sat--sat (2)
hit hid--hid--hit (1)
card card--cart--card (1)
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F. Decoding Activity 3 p. 53 ADJUSTING TO INDIVIDUAL NEEDS
#>~Je Discriminating between initial nd /d/

a. Do as directed, but write the wonds used.

/ b. "Words that begin with /t/ begin )ike top. Words that
begin with /d/ begin like dog. et's say these and say
either top or dog after them." ; .

, tel1-take-toad-two-tick
/ tune-tap-toss-tail-tall
/ time-tin-tiny

, dime-d5§-dig-Dick-down
. dance-dive-dust-deck
dip-day-den-dead (\~
f : |

' : ! . C
s Story "Lad" TE 55-65 ] |

A. Decoding Activity 1 (OBJECTIVE 2)'p. §9 ,
1. Associating initial sounds /k/ and /g/ with ¢, C, g, G.

a. "Write the green letter words (bottom of 59) on the
board and children see they begin with the letter ¢
' and can guess.and hear the sound?"

b. "Do they start like car-our key word?"

c. "Do they begin like goose?"

B. Decoding Activity 2 p. 60 N
1. /k/ sound with letters c and k ‘

a. Use transparency and say,,"LbOK at these words." They
begin 1ike car and kite our key words."

C. Decoding Activity 3 (OBJECTIVE 3) p. 60
1. /k/ in final position

a. Do as directed but stress the fact. that children LOOK at
the last letter of the word - K or cK '

v b. Use transparency ~ ~ T /

D. Decoding Activity 4 (OBJECTIVE 2) p. 61
. 1. /g/ in final position. ‘
2. Previewing /g/g correspondence
3. Discyjmination between /g/ and /k/ in final position.

a.  let children see the groups of words on the .transparency.
) J

b. For 8 groups of words on the lower payt of p. 61, col. 2
use 1 2 cards. Say, "Now I will read these two words ,
but 1 will read one of them twice. Xou tell me which one
it is--the first or second." Then proceed: Dick--dig.

/ (Child should point to the card with #1 on it.
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E.
OBJECTIVE 2 - p. 63
1. Discriminating between /k/ and /g// n final position.
a. This is difficult for many children. Be sure and make
the bulletin board as a visual aid.
F. Decoding Activity 2 (OBJECTIVE 2) p. 64
1. /k/ k and /g/ g in both initiq/ and final positions. !
a. Better to have these words on a transparency and let
the children SEE as well as hear in what position
letters s, k and g are. _ /
b. Work with holders and letters for entire group partic13 ‘
pation. ’ ;
|
; G. Decoding Activity 3 INDIVIDUAL NEEDS p. 61 {
1. Sounds /k/ and /g/ in initial position.
a. MWrite words to LOOK AT. N
Story "Lad Helps" T.E. p. 66 S~
A. Decoding Activity 1 p. 71 |
. 1. Perceiving /m/ and /n/ in initial position. |
2. Discriminating between /m/ and /n/ in initial position. !
3. Associatilng initial sounds /m/.and /n/ with the correspond-
ing letters m, M and n, N. ;
a. Write the word mother and then use picture card. Also
write nurse before picture card and pronunciation. ,
B. Decoding Activity 2 p. 72 - | /
1. Perceiving and discriminating between /m/ /m and /n/ n
. N
a. MWrite word mother first. Then proceed as directed.
b. Adapt same procedure for no.
c. Proceed with pairs of rhyming words as done in b. of D. Dec.
Act. 4, p. 61 (revised for visual) j
C. Decoding Activity 3 p. 72 (OBJECTIVE 4) o
\ 1. Perceiving /m/ and /n/ in final position. 5
_ 2. Discriminating final /m/ and /n/ from other sounds. i
3. Discriminating between sound letter correspondences /m/ ifm
and /n/ n in final position.
a. Use transparencies so children can LOOK AT as well as
hear the cprrespOndnces. : f
b. Proceed according to T. E. ¢’ ‘
D. DNecoding Activity 4 p. 73 (OBJECTIVE 6)

Decoding Activity 1 ADJUSTING TO INDIVIDUAL NEEDS

1. Glided /ay/ long i sound as in, hide. e

a. Write hide. Say, "You can see the letter i in hide. Do
you hear the sound that is the same as that ]ett.r's name?"

! |
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b. Follow similar procedure for ride.

, c. So down the alphabet for other words containing glided
: /ay/ as in hide. :

Ex. bike-dime-find-glide /
high-jive-kind-1ight S
mind-riine- etc.

E. Decoding Activity 2 p. 74 (OBJECTIVE 6) )
1. Reinforcing perception of glided vowel sound /ay/. »
a. Have story ready to show about Mike. [\T\\\\\\
Ex. Mike 1ives far from school.
Mike rides his bike. .
Mike 1ikes his kite too. /

He likes to eat rice.
His all I know about Mike. '

« ° F. Decoding Activity 3 p. 75

_ 1. /m/ and /n/ in jnitial position.
, //" ) a. Make a ditto of the six sentences, give to the

_ children and they see and point to m and n, before
teacher reads the sentences.

E .
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Auditary Diserimination Test

fuditory Bisoerimination 445 asseosed by this test is defined as the
individual's perceptual processing of aural signals (heard <peech) contrast-
ing cach phoneme heard with each other phoneme so that even the finest
differences between sounds can be separately distinguished.

The form the test takes is to ask the subject to listen to viord-pairs
read aloud and determine whether the two words he hears are the 'same' or
Thirty are

'different'. The test consicts of forty such word pairs.

'different' one from the other within the word-pairs. The difference in

each instance is a single discriminating feature. Ten pairs show their

difference in initial consonant position (bat-kat); ten in the medial vowel

position (loud-lead) and ten in the final consonant position (cap-cat).
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apprar. tn Le degeloprental in nature, i.e., increases with age.

The suboarct A asbed b ripcat the words he hears beqginning with a
set of two words and continuing progressively through a series of six words.
No meaningful relationships erxist between the word series; i.e., each word
is spoken out of context witn preceding or following words. The vords used
were all selected from the five-year old frequency listing of A Spoken Word
Count (Children), (Wepman & Hass, 1969), and while not completely equated
for familiarity, are known to appear in the vocabularies of five-year olds.
A1l words used are common nouns, pronouns and adjectives. Three trials are

given at each level. Order of recall is not scored. The weighted score is

derived by crediting achievement on each of the first, second, or third

trial.
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Visual Dincrimination Test

This i5 & test designed to assess the subject's ability to judgs
relatively fine differences in visually preserted ferms. The test con-
s’ ts of 20 items, with a "target” in the center, and the responses in the
four corners of the same page. Error f}pes are based on Gibson's
transformations (Gibson et al, 1962) with perspective and
size errors not represented. Addition and deletion of features are used
in balanced subsets. The child's task is to point to the peripheral figure
"just l1ike the one in the middle," and the training items give examples of
each kind of error. The task tends to be easy, but the item format avoids
the usual way of "making it harder": right to left arrangements of distrac-

tors, with an attractive alternative to the left of the correct response.
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form. fError types are the same as in the Vi-ual Discrimination Test, except

that rotation errors are excluded. The task requirement is simple pointing

to the form recalled. There are 16 items. The test is scored by counting

the number of items correctly recalled.
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score was used in this study. The test 1s timed.

The Metropolitan Achievesent Tests: Prinary 1 Battery is designed for

use in the latter half of grade 1. The three subtests that relate to reading

skills were used in this study. A task-oriented description of each test is

as follows:
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Word voowledge b7 ater tent yinually presented that meanures

word recogrition and underestanding  On the first 17 items the
child demonstrates his recognition of a word by selecting one
from several printed words that correctly identifies a pictured
item. The remaining 20 items, a stimulus word is presented in
an incomplete sentence (i.e., A mat is a __) and the child
demonstrates his understanding of this word by choosing from
among four alternative responses.

Word Discrimination: A test that measures the child's ability to

select an orally presented word from among a group of words of

similar configuration.
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Comprehension Test: This test utilizes whole sentences and paragraphs.

The child must grasp the total thought clearly 1f he is to answer

correctly from a muitiple choice panel of four pictures. The
child must identify the picture that best illustrates the mean-
ing of the passage or answers the question in the passage. There

are 34 items.

The Gates-Mac_Ginitie Reading Tests: Primary C, Forms 1 and 2 is
designed for use in the 3rd grade. The two subtests used in this study were:
Vocabulary Test: This test begins with 12 items which contain four

printed words and a picture illustrating the m=2aning of one of

Y 1.4
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The Loege Thorrdibe rtellgence Tests Yeunl 1 for Vinderyarten
and Grade 1 - Thin i 4 group test wning plotorial materials and oral instruc-
tions. There are three nubtests. .
Teot 1. The teacher or teot administrator <ays a word and the child
fs instructed to draw a circle around the picture that 11lus-
trates the spoken word. (Auditory stimulus, visual response.)
There are 25 items.
Test 2: The child is expected to identify which one in a series of

five illustrations is different, which one does not belong

(visual stimulus and response.) There are 20 items.
Test 3: The child is asked to identify, out of a series of five items,
which two go together {visual stimulus and response.) There

are 20 items.
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Sex x Mod. Status
Auditory 30.50 25.67 26.
Boys Visual 27.39 27.72 22.
Control 26.33 24.63 20.

Auditory 28.69 25.44 26.
Girls Visual 30.32 28.99 29.
Control 31.65 30.21 34.

Class x Mod, Status
Auditory 30.44 28.94 3.
Aud. Visual 28.32 27.64 26.
Control 27.67 26.67 28.
Auditory 28.75 22.17 20.
Vis. Visual 29.39 29.08 25.

Control 30.31 28.17 25.
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TABLE 32
ESTIMATE OF EFFECTS FOR THE DESIGN MODEL ADJUSTED FOR COVARIATES

RN - et i -

Grade 3 Estimates & (Standard Errors)

Source Vocabulary Comprehension
Overall 13.13 (15.89) -22.69 (21.27)
Sex -0.09 ( 1.51) 1.04 ( 2.02)
Classroom (1) -2.89 ( 1.48) -5.28 ( 1.99)
Classroom (2) -0.48 (*1.15) 2.16 ( 1.55)
Mod. Status (1) 0.47 ( 1.15) 0.60 ( 1.54)
Mod. Status (2) -0.66 ( 1.28) -0.79 ( 1.71)
Sex x Class (1) -0.63 ( 2.61) -0.07 ( 3.50)
Sex x Class (2) 2.07 ( 2.20) 2.45 ( 2.94)
Sex x Mod. Status (1) 1.54 ( 2.48) 3.29 ( 3.32)
Sex x Mod. Status (2) -2.77 ( 2.64) 0.79 ( 3.53)
Class (1) x Mod. Status (1) -0.16 ( 2.11) -2.35 ( 2.82)
Class (1) x Mod. Status (2) -8.54 ( 2.37) -0.62 ( 3.17)
Class (2) x Mod. Status (1) -2.90 ( 1.85) -3.09 ( 2.48)
Class (2) x Mod. Status (2) -0.23 ( 2.02) -0.16 ( 2.70)
Sex x Class (1) x Mod. Status (1) 1.61 ( 4.55) 2.10 ( 6.10)
Sex x Class (1) x Mod., Status (2)* -7.96 ( 4.70) 6.48 ( 6.30)
Sex x Class (2) x Mod. Status (1) 1.81 ( 3.72) 2.75 ( 4.98)
Sex x Class (2) x Mod. Status (2) -6.79 ( 4.46) -1.62 ( 5.97)

*Significant interaction
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