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ABSTRACT-

‘Theffollowing investigation was designed“to examine the

. visual memory ability nf achieving and non—achieving readers ‘in an
attempt to determine if any differences existed in their capacity to

recall varlous types of stimuli The stimuli (memorv tasks) cansisted

Vo

‘ .
ships of these memory tasks w1thin each achievd%

i

of geometric forms, d&gits, letters/ and wordsé//lhe interrelation— o
e

nt group was also

1nvestigated e _ .

Twenty five achieving -and twenty three .non- achieving readers

-

in the grade three .level were selected from three schools’ w1th1n the -

Edmonton Public School System. The subwects were chosen 01 the basls

»

of achievement or non—achievement 1n reading as measured bv the- Gates~

MacGinltie‘Reading Test. The selectlon of students wa's also based Ou.

intelllgence quotients, vistal acuity, and visual dlscriminative abi—

*

o

lity. Visual short -term memory was measured u51ng the Memory for Forms“ﬂ

-

.

Test, Digig Span Test Letter Memorv Test and Word Memory Test.;h

Findings indicated that there were 51gn1f1cant differences
between the achieving and non—achleving readers in visual memory span
ability . The subsequent partialling out of I.0. had no notable effect
on the difference in- retention abilities between the two groups. .‘Fur-

ther analysis revealed that signiricant correlations were found between-

the various memory tasks for achieving readers. However, no significant

_-correlations were exhibited between the. various memory tasks for non- .

achieving readers.

2
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For the total sample, significant correlations were fo nd
between the memory tasks and repding scores. However, within each
achievement group little correlation was displaved between the

o . ; T e .
memory tasks and reading scores. Exceptions were the significant

= - :
-correlation of the Digit Span Test to reading scores for the non-
2 . . . .

~achievers and thé significant relationship of the. Letter Memory Test

v

"to reading écores"for the achievers.
/j” Results of the study would appear to indicate that ability
in visual short-term memory 1s fundamental to sucéess in reading.

<
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INTRODUCTION ‘AND" PROBLEM % . i
. E - ' = - - ” ;ii’;
‘/f' Numerous educators have hypothe31zed that visual memory 1s an

’

important factor in the reading process. . Smith- (1971) postulates that

-

three aspects of memory must be involved in the reading act: a sens-
: s ot
ory store, short-term memory, and long térm memdry Visual Lnforma—
- 'Y l‘ gt .
tion is gathered from the printed page and held for, lesg,than a' ¢
-~ + . i . v )
second .in a sensory store A considerable amount’of the information

{

to short-term’ memory,.where it ‘can be held for a few\seconds The

a

amount of information that is admitted into short -term memory depends

on the form, "Short ~term memory may . tontain only four or five ele-
A i
ments* at any time, but each of these elements may, be a single letter

'oa a. single word or possibly a meaning extracted frqm several words.

a"

/ .
(Smith 1971, p. 78) .The" processed élements in short- term memory

:must then be disposed of - either lost altogether or transferred to
" long- term memory. Smith (1971) maintains that a good reader is the '

: individual who can ensure that the information lost in the perceptual'

process is that which is 1east important
s T . . :
Goodman (1967) describes the readdng process as a 'psycholin-

guistic guessing game in_which there is constant,use of short;@nd’.-'

_‘for making ‘a tentative choice for the symbol on the page. This

: long—term memory. He feels that phonological, syntactic, and seéman-—

v ) . S

tic information 1s - stored in long term memory and " used as a basis

\7

-

A -

”choice is stored in shért term memory until it is either accepted or

“

[
e . M -~

. } ;

MR S

A

in the sensory store must necessarily be lost but some(is‘transferred

e
F
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rejected. If‘the‘tentative cholice is not.acceptable semantically or
syntactically; the reader regressesbto gather more cues from the
printed message; If the choice is acceptable, decoding is extended
'and meaning is assimilated. 'This meaningﬂis stored inbshort—term'
memory as the reader.proceeds.

Spache‘(l9do) further indicates that memory is necessary fOrJ
the‘ghccessful comprehension of sentences and paragraphs "Compre—
hension of a sentence involves holding the successiye thoughts in,mind

'until the sentence is finished" (Spache, 1966, P- 69), That is, ‘in

order to relate ‘the parts into a meaningful whole 1t is necessary to

-hold the initial elements of a gentence ‘in memory. until the ‘end of the

sentence is reached. Spache (1966) also states, 'To comprehend a

' ' S

paragraph\the reader must be able to keep in mind the 1deas contrlbu—
ted by the successive sentences until the -end of the passage (p 70)1

Several researchers who were aware of the 1mportance of . visual
X “ . /-'-

"memory in the reading process have directed their studies to the

relation of v1sual ‘Memory gb reading achievement To determine this

\n

Zrelationship several different avenues have been utilized Numerous

studies’ used visual memory fouﬁdesigns as -an avenue to predicting

// . ! A

reading achigyemenf’(Walters »6’;»Weiner, Wepman,;and Morency, 1965‘
/

//’Lyle, 19685 Froehllch 1970 "~ _arie and Goldberg, 1972 Carroll 1972

Noelker and Schumsky, 1973). Other s*udies employed digits as the
stimuli material (Katz and Deutsch 1963 Murray and Roberts, 1968
_ Dornbush and Basow, 1970) However, the above studies involved non-
| {

: verbal tasks (designs and digits) which, at least superficially, did

-not resemble the reading process per se. It may be that\such tasks

/
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which ‘contain no verbal material could distort correlations reported
between visual memory and reading achievement.»

Only a few studies employed'visual tasks geemingly relatedvtol
the reading process Rizzo (1939), Stauffer (1947), and Raymond
(1952) administered memory tests utilizing letters as vﬁsual stimul\¥?
AlsofJa paucity of res%arch conc ning visgal memory for verbal
material such as words, syllables,iand sentgnces is evident. Hence,
conclusions on the relationships of visual memory span to acquisition
of reading ability have‘been made without adequate‘attention to the
types of material.-'Moreover, implications were drawn in mostvcases on
the basis of one test. As early as 1938 Blankenship concluded that
experimental results indicate that a person who recalls one material
well may or may not recall another material well, This may partially

explain why results of the foregoing studies are equivocal

Thus, this study will attempt to establish the relationship of ¥

visual memory span to. reading achievement by focusing on various. types

i

of material

<

I. PURPOSE .

-~

-

- Th purpose of this study is to examine the student's visual

memory spah in an attempt’ to. determine if any difference exists be—»

, -

tween grade three achieving and non-achieving readers to recall

‘-”,variohs types of visual stimuli

Secondly, an attempt will be made to ascertain the relation-
ships between the various visual memory tasks in achieving and non-

achieving readers. More specifically, by including visual‘memory



memory tasks seemingly related to ‘the reading process and tasks seem-
ingly unrelated:to the reading process, an investigation of the °
: interrelationships between memory -tasks in achieVing and non-achieving

»
readers will be made

II. DEFINITION OF TERMS

VisualfMemory Span. Visual memory span refers to the ability

of an indivfﬂual to reproduce igmediately after one visual presentation,

a series of discrete stimuli ‘n'their,original order.

- Achieving Readers. Achieving readers are’ those students in

third graue who obtained a score that was one standard deviation or.

more above the mean score on the Gates—MacGinitie Reading Test

Non—Achieving Readers. Non achieving readers are those students

in third grade who obtained ‘a ‘score that was one. standard deviation or

T~

more below the mean score on the Gates-MacGinitie Reading Test.

Membry‘for Forms Test . * Adopted from the Benton Visual Reten—
’ tion Test this test consists of ‘ten designs upon which one of more

figures have been drawn The test was utilized to measure the student S

capacity to reproduce geometric designs immediately follow1ng presen-
. ¥

tation. o N R e

I's

Digit Span Test.* This examiner constructed test cons1sts of

L

,eight sets of df@its with two trials. in each set. The sets.increase in
: »

length from two to nine digits The test was designed to measure the

student s ability to recall digits immediately following presentation.
~ 5 RS

Letter Memory Test * This test, adapted from the Visual Atten—'

tion Span for Letters Subtest of  the Detr01t Tests of LearningTAptitude,

<+ .



consists of eight sets of letters with two trials in each set. ‘The

sets increase in length from two to nine letters The-test was

~

designed to measure the stndent s capacity to recall letters immedi-

ately following presentation.'

~

' Word Memory Test.* This examiner ~constructed test consists of

eight sets of monosyllabic words with two ‘trials in each set. The sets
increase in length from two.to nine words. The test was designeddto
measure the student's ability to recall words immediately'following'

presentation. .

Non—Verbal'Memory Tagks. Non-verbal memory tasks refer to they

tasks seemingly unrelated - to the reading process and are ascribed in

- this study to the Memory for Forms Test and the Digit Span Test

Verbal Memory Tasks. Verbal‘memory tasks refer to the tasks

seemingly related to the reading process and are ascribed in this study

to the Letter Memory Test and the Word Memory Test

[

III. HYPOTHESES

“- Null Hypothesis 1
There is no significant difference between the scores obtained

P
by achieving and non—achieving readers on the

(a) Memory for Forms Testﬁn
(b) Digit Span Test - ;i'

(c) Letter Memory Test

(d) Word Memory Test

*The tests are described inhChapter IIT ahd copieS‘are‘foung in -

uAppendices‘B and C.



‘Null Hypothesis 2 _ -

There is no significant correlation between
vérEal visual memory tasks and sceres on thé verbal

~ tasks for the achieving readers.

Null prothesié 3 - ’ i

-

There is no significant correlation between
verbal visual memory tasks and scores on the verbal

'tasks for non-achieving readers.

Null'Hypothésis 4 -
- There is no significant correlation between

MacGinitie Reading Test and scores on the:

(a) Meﬁory for Forms Test

'(b)_Digit'SEan Test A

(c) Letter Memory Test

(d) Word Memofy Test

IV. - LIMITATIONS

]

scores

,visual_

scores

visual

scores

)

on the

memory.

on the

memory

onﬁthe

non-

non-

Gates—'

The ggneralizabili;y of the findingé'of‘this study are limited
[ : . . ) .. :

in'accordancéiﬁith the following considerations:.

(1) ~ The number of pupils involved in each achievement group was

‘relatively émall., Only-studénté who obtained scores on the Gates—

' MacGinitie Readihg-TeSt'that.were-oﬁe'standard deviation or more below

‘and above the fmean score were selected. This criteria for determining

achievement or non-achievement in reading required a larger population

frpmAwhich.EQ\fraw én adequate‘sample'of_achieving and non—achieving 

readers.

Py

i
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(2) The mode of preSentation,in7this study is limited to the visual:
and . thus may affect the recallnability of any pupil whose modality

preference is auditory. _

V. SIGNTFICANCE QF THE STUDY

The role of visual short term memory in the readlng process has

heen dlscussed in the introduction of this.chapter. Should the study-&w

demonstrate a dlfference between achieving and non- achieving readers
in the various memory tasks this would suggest that the ab111ty to

retain v1sual stimuli is an essential factor to be considered for read-

A"

ing'success. v : N
’The study may also help to determlne which type of materlal /iy
(forms, digits, letters or words) for examining visual memory abillty
is most.closely related to success in reading at the third-grade level.
i : : - :

Such an instr menthcould then provide»an'efficient method for identi-

fying childr n experiencing difficulties in visual short-term memory.
Hence,,gnce' hildren with visual memory deficits are identified, meth-.

ods~could'b utilized that‘account for their short visual memcry spans.

VI. OVERVIEW OF THE INVESTIGATION:
'Chapter'II~the writer will delineate the theoretical frame-

_7

r which this study was conducted and review the empirical

researc';pertinent to the problem.' Chapter IIT will contain the re-

design of tHe study with descriptions of the sample;vthe

examlner constructed and standardized tests used, and the collection

and methods of analyzing the data. The results of the test data will

1



» -

be”analyzed and explained in Chapter IV. The final chapter will

~ vpresent the summary, conclusion, implidatioqé, and suggestions for -

further'researchl

¢
!



'vision and hearing and no significant emotional d;sturbanceé.

°

- BMAPTER 11

N\

REVIEW OF SELECTED RESEARCH

. v ’ . ’ ")
Although visual memory appears to be an" important component

b
AN

in the reading process, ar as‘thatﬁappear'to be pertinent to the

preéent study and require further examination include:

1. the relation of visual memory to reading achievement, 2. the.

‘relative merits of various measures of visual memory “to reading, and

¢ '

3. the caﬁatity of short—term~ﬁem§ry.

In this chapter'seleéted‘researchfréporfs that relate to the

1

“above areangill be discussed. To aid in focusing on these objectives

only. those studies which measure 'short—term’.memory are included. In-

additibn; only investigations concerning subjegts'of normal and above

' intelligence will bé considered, thus eliminating the numerous

studigs on visual memdry cdnductéd.with children of meﬁfglbaéfiEIénCy;

I. RELATION OF VISUAL MEMORY TC READING ACHIEVEMENT'

. In several studies, visual memory abilities have been associ-

Ated with reading achievement. Kluever (1968) assessed short-term

) . . \ ‘ . ‘
memory in thirty normal and thirty disabled readers in the fourth

grade, using Guilford's Structure of the Intellect Modél which, inclwles

"~ figural, symbolic, andfsemantic‘factors. All the subjects had normal

) Intel-

ligence was controlied, and the average WISC I1.Q. was 102 for the

normal and 100 for the disabled'grbup;[ The investigation/revealed that

‘nine of the twelve visual memory tests‘és defined_byicuilford’s.model



2

differentiated significantly between normal and retarded readers

3

According to Kluever, ‘the non—significance of the other three tests

may have been due to their difficulty level. Kluever recommended

N\

further study on a variety of ages-to clarifyvthe impact of memory

deficits on readingtdifficulties,
< ' ' ' ’

]

Katz and Deutsch (1963) studied the relationship between -

reading'achievement and visual and auditory memory‘span for digits

-

'and'verbal material. In all the grade levels'teSCed —_first, third,

and fifth - Katz and Deutsch found that poor readers:we7f_able to

recall'sequentially presented material less efficientf§“-‘ both mod-
alities than the more Skillful readers:
Visual sequential memory was alsoc found to be related to»read—

ing achievement in a study by Battin and Kraft (1968) In the‘evalua—

-

but two of rhe subjects were depressed in the Visual Sequential

Memory Subtest of the Illin01s Test of Psycholinguistic Abilltles

The range of ‘depression for the individuals was -2 to =76 months with

' a mean depressiOn<of'—31'58 months The poor readers averaged about
two years below their age level in visual sequential memory Hence,"

“the above three studies suggest that good readers have con51derabl§

less. difficulty in recalling visual stimuli than do poor readers.  The

foreg01ng studies fUrther 1ndicate that visual memory is related to the

pupil's ability to read

» Although the abowe studies indicated a- significanﬁly high

[*] ’ N

. correlation between visual memory and reading, other investlgations

i

~did not report this Rizza (1939) investigated the relationship of

10



reéding ability to memory span as measured by:' 1. ta:histoscdpic
visual spany 2. auditeyy spaﬁ,‘and,B. temporal‘visual span. . Childreﬁ
régfeéenting‘eight grade 1evels;andvnumbefing somé thrge hunafed'and
ten were presented with'stimuii consisting of nine'leqﬁers of ﬁhe
alpthet.in nonsense ofder.n The gengral'findiﬁg of the study was théf
there is avsignificant'buﬁ low correlation between.memoryispah scores
and reading test séores; Mogt éf Ehe corre}ation" we:g}pésip}ye but
few were highly significant.~'When,the cdmpagisqn’between”goog and
poor readers was made in_tefms df grbup meén scd;;s Qn‘the»mémory_spén
tests, th;,scdres of the former for all méasurﬁs_exéeedéd‘the scores
[ob;ainéq for the 1;Fter. Howevér; Ehisistqu“ihcludea tachistdscopic
prééentation of stimuli wi;h exposgré_timg&ﬁéf_;l second. iItvis

- likely.that,the stimuii could notibe aéégigtgly ﬁérceived by. disabled
'readerSvih ﬁhe shogt tiﬁé period since*ﬁ%e:pércegtual speéd}df dis-

"abled readers is known to be slower ¥#fan that of normal readers’

".ievement. Memory. was tested with one
-hundred. and twenty childrerd ojecting forty pilctures .successively

on a screen for an interval of twelve seconds each. After all expos-.

- ures,.the test booklet was: presented and thejgubjects selected from
groups of four similar pictures the one they saw on the screen. The
fact'that'this-test,did not shoq‘any significant correiatiohs with

. reading écores mé; indicate that visual memory for,ﬁictufeé is not an

importarnt ‘component of reading. s
Weiner, Wepman, and Morency (1965), using a recognition pro-



o

cedure, found that the Bender Gestalt Test on designs did not differ—i

entiate between twenty eight good and twenty-eight. poor readers at

the fourth grade level. These results could be due to the low relia-

bility of the immediate memory task (r = .35) or to the fact that

visual memory for abstract forms is no longer an important componernt -

of fourth grade reading, although‘it might bé‘essential in first grade

reading.

Dornbush-and Basow (1570) also‘found a lack of significant
difference in recall performance between good and poor readers.v Their
study included seventy two subjects ‘in four grades first, third,
fifth and ninth. Intelligence was beld-constant Subjects in each
gtade were subdivided according to reading ability (good and poor)

They found that performance on memory tasks was not affected by reading

level It should be noted, however, that Dornbush and Basow used a

bisensory simultaneous task whereby different materials were presented

_simultaneously to each modality (auditory and v1sual) For example,

~a subJect might hear 76095 and see, at the same t1me,,28143 The sub-

’ject was - then required- to recall both the visual materials and the

auditory,materials in the order~specified by the examiner.

Ly It is also possible that the tasks Dornbush and Basow employed g

'(auditory and visual short-term memory with digits) are not related to

e

reasgbg achievement _ Digits may rcpresent a relatively simple task"

for_sdbjects, even for poor or’ retarded readers. In fact,recall of

numbers has previously been shown to represent a considerably‘easiér

task than do letters (Dornbush' 1968) Letters, singly or in word

form, on the other hand may yield differential results with regard to

Q




reading level inasmuch as they are the actualiitems with which sub-

jects deal and on which basic reading'tests are constructed.‘ Thus,

~

‘any difference in performance as a function of reading level might be -

related more to the nature of the task and’ as such would be obtaiued

w1th differed{fmgterials; ’ "‘ i o 3 fyl ey

In summary, it appears that the foregoing studies lack consen-

sus on the associatlon of visual memory to reading achievement
Perhaps a major causé of the discrepancies in tgz results includev‘
differences in the testsvusedlto.determine retention ability. Thisf

: prompted the writer to assess achieving and non-~ achiev1ng readers
visual memory abilities with maJor consideration given to theVVarious'
types of visual stimuli.that can be used for dlagnoses 'It thus be-

. came apparent that additional literature on the: relatlon of various

types of material to reading successrneeded to be examined.

II. THE RELATION OF VARIOUS TYPES OF GRAPHIC 'MATERTIAL
| TO READING ACHIEVEMENT o

Phrases, sentences, geometric de31gns, digits, pictures, para- -

'graphs, diagrams, letters,.words, and syllables are types .of material
that have been used to test v1sual memory.’ It ‘appears that geometric
designs_have_been'used moSt frequently., Table I illustrates this

point.

An extensive study that considers v1sua1 memory for de31gns as

an avenue td predicting reading achievement was conducted by Froehlich

(1970). 'Shortfterm memory was examined in»relation to word recognition

‘and comprehension'in first grade children. The Memory-For-Designs Test ™

13
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was constructed and refined throughvpilot studies to measure the
ability to form and retain visual 1mages of designs for- recognition

in multiple~ choice items TrLe results indicated that short-term
memory for designs, having'components.of form, orientation, and
sequence, was significantly related toiboth word recognition and
comprehensionf Whengintelligence wag: held constant, all- these rela—
'tio?ships retained significance Froehlich 1ndicates that\the types
of errors made in the retention of designs mlght generalize to
letters For example, a given tranformation such as rotation‘or

o reversalvhés‘generality to reading and ‘is not Specificvto5a given‘- .f
design.v. ' . o , :}f .:’J
. Other des1gn tests purporting to measure v1sual memory. 1nclude

the'%enton Visual Retention Test, the Knox Cube Test -and the Visual

' Sequential Memory Subtest of the Illinois Test of Psycholinguistic

‘Abilities (hereafter referred to as the ITPA) The Benton Visual j

BENY

Retention Test -and the ITPA are similar measures of visual memory

'ability although not identical AThey both fnclude‘the presentation
" of a series of geometric forms, the removal of the forms, and the-

requirement that the subject remember the forms. ‘The response mode of

the“two tests is'different. In the Benton Visual Retention Test, the
_subject is required to reproduce on paper the correct form(s) How— -
- =)

ever, in the ITPA all stimulus elements in _the form of chips are

'present for the child to manipulate throughout the time period. allotted

" for him to reproduce the configuration. The Knox Cube Test also re-

-

fquires the Chlld to reproduce motorically a series of stimuli presented :
. ) ‘ B .

- Visually However, the test COn51sts of ‘a row of four stationary blocks

-
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,mounted on a board, which the tester taps with another block in a
specifieéd sequence the chlld is then given the block and asked to

reproducethls sequ>ncesucce551ve1y The Benton Visual Retention Test

differs from the Knox Cube Test and the ITPA in that not only does it

require: the subject to remember the order of a series of presented

stimuli but it also requires the subiect to remember the form and the

-attitude (orientation) simultaneously. However, such a test as the

-

Bentorn \1sual Retention Test obv1ously measures perceptual and motor

-

functions as well as memory. "At:? present since the most widely used
R * . N

tests of visual memory require the subJect to reproduce from memory

n

varlous complex geometric de51gns w1th paper’ and penC1l these tests

. are appropriate only for subjects who are developmentally capablc of
draw1ng the stimulus de31gns (8 years of age and older)" (Carrollv
' 1972 p. 153). | '
A study by Guthrie and Goldberg (1972) utilized the foreg01ngﬁ
tests to substantiate Froehlich S (1970) f1nd1ngs of the relationship
of visual retention.for de51gns‘(having components of form,

v - . S
mion, and-sequence) to.the reading process..

orienta-
In the study, eighty one
‘ normal readers and forty three retarded readers who had normal intel-

Jdigence and a mean reading grade of 2 5 wer'e examined ' The mean chron—

ological age of the norm<ls was. 8. 5 and the mean of the disabled was
10.3. Partial correlations between ‘the three tests of v1sua1 sequen—

1t1al memory -and readlng were computed Significant, positive correla-

tions were 1dent1f1ed between visual memory and paragraph comprehension,

. e

'oral readlng, and word recognition. The Benton Visual Retention Test. er.- )//
showed more partial correlations‘with reading than the Knox@ﬁube Test:




and the ITPA.

Since Guthrie and Goldberg found the Benton Visual Retention

Test correlates more with reading than the other two measures, it is

. probable that reading also ‘requires the simultaneous demand of memory

for form, attitude;'and eequence. For example, the skill of word
recognition reqUires the retention of the speCific letters contained
in the word (memory for form), the attitude of the letters (rotations
such as 'd' for 'p'), and ‘the sequence of the letters ( lap for

'pal').\ Thus the results .suggest that reading disability may derive

- from the lack of coordination among three different Visual memory

& k)

-

functions which are\;equired for reading
Carroll. (19 ) developed his own test of immediate visual
memory that eliminates the output difficulties of Visual motor inte-

gration and fine motor control The deSigns used were similar to

those found in the Memory -For-Designs Test- and the Benton Visual Reten—

tion Test However, the recognition rather than the reproduction method-

was ‘used, The general administration procedure was to expose the stimu—,

t

lus designs one at a-time for five seconds After the five second -

exposure the design was withdrawn and the subJect was presented with the

multiple-choice retention plate Each multiple- choice retention plate

consisted of the correct deSign and three incorrect designs (i e. varia-

tions of the correct stimulus butvrotated inverted, or incomplete)

Carroll used this memory scale to measure short—term memory in

'..iii/~ and " six, year old children A significant relationship between

’I"
w, vy v

rcading readiness id first grade pupils and visual memory of designs

»

"l was noted : Also, as in Froehlich s study, a Significént relationship

a

K
bid
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between reading achievement in first grade pupils'and short-term visual
memory was found.: Neither I, Q nor sex differences ‘were affec ing E
significantly the subjects performances on the memory testf
Utilizing designs but with a population of’fourth graders,
hoelker and Schumsky (1973) acministered three memory.tasksi(sequenl
cing, memory for form,_and memory for position)vto twoigroups-of_
twenty—four subjects identified as normal and retarded»readers; The
groups were matched for l.Q,‘and chronologicalvage}ﬁ All tasks dis—
criminated-between normal‘and retarded readers. The.position tash was
the single'best discriminator. Serial.position‘data from the position
memory task showedva greater percentagelof-errors for the retarded
‘readers at all positions. The form memory task, although distinguish—
ing significantly between the groups. of children, contributed the 1east
'discriminating power between the two “groups.’ As possible reasons,
fNoelker and Schumsky stated that: 1. reading.retardation is.largely
.due to deficits in position memoryvand not: memory for form 2. the,
form ‘task used in the present study was/not difficult enough and there-
fore did not discriminate well, and 3. reading retardates may be
characterized by deficienceslin form or’ position memory and: the present
sample is heavily loaded on. the latter (p. 25).
v Further information related to the importance of visual memory

for designs'to reading achievement'was proVidedﬁby Walters (1961) and

Lyle (1968). Each of these studies used the Memory—For—Designs @est

Their findinga revealed that the retarded“feader performed significantly
less well than the normal readers. This discriminatlon was maintained

even after adjustments for intelligence differences were made. Here, as



.y

"muscle coordination may have contributed to a decrement in overall

Guthrie's and Goldber 's>study, Lyle and Walters employethhe-renro—
8 ! ‘

duction mode of response wherehy the visual-motor integration and fine

functioningﬁ This is plausible as some very young children were invol-

ved in the investigations.

\

A study empIOV1ﬂ§ dlgltS as the stimulus maﬁﬁrlal was conducted

by Murray and Roberts (1968). Lists of six digits‘were presented

either auditorially or,visuallylet rates of one; two, or three digits
per second to groups'of seven,ieight,”nine, and ten year old girls. 1t

was found that immediate“recall improved with age uhder all'conditions;

\o correlation was made to cetardec and acniev1ng rtaders Instead

-the study used age as a determiner of reading ablllty. That is; Murray

and Roberts assumeo older SLDJects would be more fluent in reading than
younger subjects.
Another 1nvest1gdtlon subbcs_lng that visual memory is develop-

mental in nature was conducted by Eagan'(l973). Unlike the previouS'

“studies mentioned, the Vlsual Memory Snan for Letters Subtest from the

‘ Detr01t Test of LearningﬁAptltude was utilized in part of her study

anan measured the visual memory. spans of - seventy two pupils (twelve

above- ayerage, twelve average, and twelve belowfaverage) in grades two

-

and three.’ The tindings uere reluted LO oral and silent readlng
comprenenslon scores, grede vand sex. Data 1nd1cated that grade three
children had sllghtly longer vlsual memory spans tnan g*1de two chll—
dren B\ Slight relatlonship betwesn visual menory span for letters
and fsllent reading comprehen;ion scores»is‘indicated but it-is'not
strong enough to differentlate betueen’above—averege end below—ayerage

/5‘: ,‘“': L .

. -
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pupils. 'Visual‘memory spans for letters, hovever, did differentiate
between 'oral' reading groups,:but'differences were significant only
betveen the_above—average and -average groups of oral readers, and only
at the grade three level. | |

Stauffer (1947)' in-a much earlier study, also used the memory(@

span battery of the Detroit Tests of Learning Aptitude in part ‘of his

‘investigation with fifty-one severely retarded male-readers. - In addi-~

tion to the Visual Attention Qpan for Letters Subtest, “the Visual

Attention Span for Objects (pictures) was also utillzed 1t was found

'that retarded readers achieved srgnificantiy higher scores with non-
=verbal (objects) than w1th verbal (letters) measures of visual memory
span. 7 |
. Raymond (1952) usedbthe same measures.of memory span. as Stauffer
in her subsequent study,withffifty reading achievérs. The‘popuiation
r consisted,ef'boys each of-whom_had an average reading score on a stand-
ardized test at least}twovyears hiéher than his mental age -expectancy.
‘Raymond found that achieving reader;;did not do better mith non-verbal
materials than with verbal materJals when both Lypes were used as;
visual stimuli Data from Stauffer's and Raymond s studies indicated
: that different characteristics emerged betmeen retarded and achieving
.readers when interrela:ionships between the various,visual memory tasksv
'S ) : .
were considered.
Focusing attention on types of memory tasks' Blankenship; in
reviewing literature previous tovl938‘ presents evidence to prove that
the absolute size of the span varies from material to material He,

-

concluded that the most airricult materiai to reproduce is nonsense

O
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syllables, then letters, then digits, sentences, and related words
Brener's (1940) study, on the other hand, proved digits easiest
to handle and sentences most difficult "The listing of materials in
terms of ‘increasing difficulty is as follows Digits, Consonants and
Colors (the latter two of about equal difficulty) Concrete Words,
Geometrical Designs, and Abstract Voras (the latter three of about equal
difficulty), Paired Associates, Nonsense Syllables, Memory for Commiss—.

ions, and Sentences (p 481). - Since Brener s study consists of uni-

v
e o

‘versity students it is somewhat 1nsignificant to the literature being
rev1ewed in the context of this chapter. Nevertheless, it is interest—s
ing to note that findings on the matter of memory capac1ty as related
“to the types of material is at variance. It appears that certain
fbfactors assoclated’ with the types of material may make for easier
yrecall; ‘The factors that appear to increase the capacity of memory

- will be discussed in the following section.-
IIT. CAPACITY OF SHORT-TERM MEMORY .

It was Milleris famous'paper of 1956 which illustrated that

, organization of material largely determines the capagity for.immediate
REemory. Miller points out that there is a finite spaniof immediatef',
vmemory and that for a lot of difreren- kinds of test‘materials,this.
span is iimited.to tne magical number seven‘plus'or minus two, His

. classic article‘reviewed studies conducted in many different situations.

which consistently showed Lhat .our mem01y span was 1im1ted to seven plus

or minus two items. _however,bit_seems obv1ous‘tnat,we areiable to.deal

» withlmore information. pThis is indeed thelcase and the key'to the‘puazle

-

o]
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. . N Q,; ul' - . . . ;
lies in the definition of the*ftems that are processed ¢ ber

) R e

’ 3.9 o : i J ' .
described it, our memory sﬁéﬂ{,}&s e ‘uivalent to having«« %utse that will
ﬁw, ot

matter whether the coins are pennie
#”"'

‘hold seven coins, but 1t does_

<

or silver dollars Pebple group of%gchunk‘ information and then .

process the 'chunks' ag an item.
”In-order to speak'more precisely, therefore, we must‘recognise -

the importance of grouping and organizing the input. sequence into units
or chunks Since the memory span is a‘fixed/number of chunks, we.can
increasevthe.number of bits of information that it’contains-simnlyiby,
-‘building larger and_larger chunks, each‘chunk containing more infor-
'~mation‘than before” (Miller, 1956, p. 93). 1In other words, we cannot -
~isf_lcrease the number ofechunks,ebut we can increase their capacity. It
follows that the Qay material is.organized into chunks largely_determines”
the;capacity for imnediate nemory.. Miller terms the orocess by which it
becomes_nossible to‘process‘larger and‘larger units or chunks,lrecoding?
As an'examnle of‘recoding he cites anfexperiment by S. Smithv(l954).o
eUSing.himself'as'a'subjeot; Smitthas able eventually to increase his
memory span for hinary digits‘un to forty,vrecoding every five'digits
into,alsingle_unit; He nas»not remembering“forty single items, but nas
using his recoding capacity to.reduce the number ofvchunks.from forty

to eight, a'quantity within’hishmemorizing capacity. "By organizihg

vthe,stimulus input»simultaneouslyfinto'Several dimensions and success;
= iVely into ‘a sequence of chunks, we mansge to break (or at least -
stretch)Athis informational bottlengif (Miller, Do 95) The inform5¥

1

tional bottleneck is illustrated below in the schema by Bartz (1968)
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. concentrated on the importance of organizingvéétivipigé‘fdr memory. per-

_ S : o . A ,
recall performances by subjects/fn various studies demqpaf

;s FIGURE T

THE FLOW OF INFORMATION IN THE
- STORAGE PROCESS

PROCESSING ‘MEMORY

In the diagram above, short~term memory-is the bottleneck in
the storage process; proceésing'ié limited to seven plus or minus two

items of information. This bottleneck places a premium on the ability =

“to .code and group information so that more information méy be processed.

The limits of short-term memory make it fecessary that rulés,,formulae,

.]strategies,'and decision processes be adopted which rediuce or Summarize.

- the immense arvay of information that is potentially available.

‘Miller's (1956) article h g, ad/§ great effect upon the
‘ ' (7 oo
sequent research. Many investigana

L\-/,) : oL -

approacheé of investigatbrs in’ s¢ ré

: S
o

formance. Matyer:i‘al which is well orgéniée‘d is be’é _remémbered, -.and

'3

>

-Qsdmflaﬁagﬁ

: a_that in .the original material. - &;
R L :

R P .
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-l963;_Vaughan, 1968; Calfee, 1970; Bower et al, 1969).
The general implication of the results of Rosenberg's'(l968)
study is that, in recalling a sentence, the words are recoded for

storage intc the largest chunk5030551bie, based .upon the syntactic and
W

associative semantic structure of the sentence Such a strategy.would

P - ‘ .

‘ reduce the-number of memory units (chunks) to be stored while increas- -

ing the amount of information per unit (chunk)

, Vanevery and Rosenberg (1970) further state that, contrary to

4
3 K,

expectation, the effect of semantic integration on recall performance

was not limited to theéolder_subjects. Tt appears that the semantic

-competence reflected'&njadult associative sentence norms, develops as
. T . o : . : I, i
early as first grade. However, age tends to increase chunking and thus - . %

" recall performance.

In the absence of appropriate organization of the material to -
be remembered; SubJeCtS will impose their own organization (Miller,
1956; Tulving, 1962; Smith, 1971).. A long series~of letters can be
more-easily held 1in the short—term-memory, fordinstance,_if they are

‘made into an acronym or'a word. ‘In this case the word rather than the’
' o : : L e HE

dindividualvletters is remembered.
In conclusion, it does not appear to matter how much informa-

tion enters the visual system. The reader can get only about five

items -through the processing bottleneck of short-term ~=mory, but the:

S

items in-short-term memory need not be individual letters, or even

n

individual words, they can be larger units of meaning It is. only.by
L

. reading in these larger units, that the limiLed capacity of the : _ -

' system can be overcome. IL 1s p*obable that a skilied reader is more



~able than a poor reader to attend to cues.in the related material,

reorganize the material on the basis of these cues, and ‘thus be ‘able to

’,process.larger units or chunks for better retention.

~

| \ :. e e L SUMMARY et

Research findings have been equivocal since the results(of a “-

‘number of studies reveal a signiff%aht correlation between visual
' memory and reading while others question ‘the extent to’ which’visual
mémory is.related to.reac ng achievement; ‘FrOm the review of the~lit—b‘
‘eraturevit appears that the type of‘material presentedimay have some
. bearing on.the results secured for retarded and achieving readers.

Furthermore, a consensus on the pattern of relative achievement in

memory span for‘Various'types.of material is difficult since experi-

ments_varied in factors such as: thé’ages of'the suhjects, the'length
HOf time of exposure of the material, the methoo of stimuli_presenta—
tion -~ whether simultaneous or successiue, and the mode.of resoonse -
whetheéfr;cgéhition or reproduction for~instance,'information that
~cannot be 'recalled' can often be identified in a 'recognition'itask;

: "A complication is that choice of a recall orvrecognition teSt as a

measure of memory may affect not only the absolute performance levels - -

but also the distribution of results between experimental c0nditions

[
(Howe, 1970, pp 48— 49)

In numerous studies (Brener, 1940 Katz. & Deutsch 1963
Dornbush & Basow, 1970; Carroll, 1972 Noelker & Schumsky, 1973) the
;reliabilities of the v1sual memory tests are not ngen and therefore,

. . ) ' ) - ’/”
the magnitude of the correlation'between any memory tasks and reading

/
;

.27
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achizvement cannot be interpreted. , .

-Apparently, in many of the individual studies implications

“were drawn on the basis of one memory test. However, a person who
.. recalls one type .of material well may or may not recall another type_df
. > _ - . ‘

"' T material well. In conclusion, it appears that there has been little,

vif-any, attempt to interrelate various visual memory tasks and explore
‘ P s .

their relatioﬁship to aéhievihgzénd

non—achieﬁing readers. Ihe'design.
f . !

for Suchva study will be described in ‘the following chapter.

N
\

o

LI
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o -#., CHAPTER III

“

* THE RESEARCH DESIGN

The purpose of this chapter‘is to describe thé‘test popula-
- N
tion, the various screening andf@ésting instnuments, the pilot.study,

' and the collection and analysis oi.?ata

a

1. SAMPLE SELECTION
. ’ .7 .

?‘.\

o)
The sample for this study was selected from a grade three :

~

population attending three different schools within the Edmonton Public
School System '~The children were distributed ver six different class—
,”~rooms. To minimize the effects ot differences i Eéocio economic back—'n
;_;ground, the three schools chosen for the experiment were”originally
‘designated by the officials of the ﬁdmonton Puhlic School System as
.1a£ge;y of a mid—socioeconomié‘area<' c el
| A grade three population wasi}elected for, it 1is important ‘that’
" a child be diagnosed early in his school years in: order that appropri-
_ate teaching techniques be utilized A younger population would be
. 'unsuitable since the nature of the study demandjithat the child have a

.basic sight vocabulary and a knowledge of numbers and letters.

"Reading Assessment

In order to obtain a sample of achieving and non—achieving

readers the Gates—MacGinitie Reading,Test Primary C, Form 1 was admi—'

nistered ~ a total.of_one hundred'thirtyéthree Subjects in'six'thirdv
grade clasarooms. “All those subjécts'receiVing-resding scores of one

»

standard deviation or more above the mean were designated ‘as achieving

S ¢ f},
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‘readers and 4ll ‘those subjects.receivingfreading-SCores‘of one stand—

ard deviation or more below the mean“were designated‘as non—achieving

m.readers. The possible research sample at this point consisted of

" twenty- five achieving readers and twenty eight non- achieving readers

0 W

,Intelligencegguotient Screening

. To avoid inclusion of/children whose reading difficulty ‘was due

€ “.

to mental defic1ency, all subjects of below average I. Q wgre excluded

"‘»v

.The Canadian Lorge—Thorndiké Intelligence Test, Level A Form l which

’ ! N . B . . . "’vv
was administered in‘February by the classroom teachers to the total

gfade three”population of the Edmonton Public 'School System, was used

to determine intelligence quotients. Mone.specifically,'scores from

v

"the’Nonverbaleattery were obtained from the cumulative record filesu

The Nonverbal Battery "yields an estimate of scholastic aptitude not

- ‘directly dependent upon ability to read" (Lorge, ThOrndike, and Hagen,

-

1967, p. 3).

Three Children whose scores fell more'than one:standard devia— .

> Lo Iy

» tion below the mean were excluded leaving a. sample of twenty-five '

. average I, Q ‘for each group has'

: should precede assessmﬁfW'

v ory efficiency is pre.

s

achieving and twenty five non-achiswing readers. "Lorge—Thorndike

« -

}intelligence quotients are deviafion intelligence quotients, where the"

een@set at 100 ‘and the, standard devi—

ation has been set at 16" (Lorge, ino*ndike, "and Hagen, 1967, P 38)

g

: L BN
Visual Screening» g ”kf“R_

Assessment of-a: ‘9& s visual acuity and - visual discrimination

BT

euuisite to skill in perceiving printed \ymbols

IBf his visual memory "Adequate visual sens—"

30 ¢



,(Goins, 1958, p. 2) Also, in order to Metain visual stimuli the child
must be able to differentiate similar symbols Thus, the remaining
~ population of twenty—five achievers and twenty—five non-achievers was

administered a visual acuity test employing the Keystone Telebinocular.

The children were tested on five of the Keystone Visual Survey Tests -

'lateral posture ,fusion usable vision 'with both eyes, usable Vision
with right eye, and .usable vision with left eye, all at near point

"These five areas were considered to be essential for unhampered ‘visual

N -
N A

pfunctioning while reading On the basis of this test one child was

‘excluded from the sample of ‘non-achievers and referred for further?
. )
visual testing. '

v

-.To test visual discrimination the Huelsman Word Discrimination

Test Form B was adaEtEH for this study One student had to be exclu—
Nded from the study on the basis that he could not discriminate 51milar

’

visual stimuli

-From the original twenty ~five achievingband twenty-eightlnon—'
"achieving readers, five were excluded as a result of 1.Q. and visual
‘screening. IAt this point, twenty—five achieving and twenty three non-
achieving- readers remained for purposes of this study: and constituted
the test sample. Table 2 presents a brief description of the sample
in terms of mean . chronological age and intelligence quotient

|  II. TEST INSTRWS
@ .

Standardized Tests
. ; . _
GateszMacGinitie Reading Test, Primary C, Level 1

" The Primary C level of the Gates—MacGinitie Reading Tests is

i
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S
. part of a new series of tests designed to cover grades kindergarten
through twelve. This test was chosen as the measure of reading

"achievement mainly because it is both easily administered ‘and well-

'vstandardized Also, it is presently being utilized within the schools

f _the Edmonton Public System as-a final grade three reading test.

.

s The Gates—MacGinitie Reading Test consists of two subtests -

‘Vocabulary and- Comprehension The Vocabulary Test samples the child' s
' ‘:ability to recognize or analyze isolated words. It includes fifty -two
'ekercises, each of which”contains a_picture'or test word followed by
four words . Thé_child's;task is;to choose oneiofhthe four words which.
‘corresponds or d4s similar in meaning to the picture'or test word. :The ,
first exercises are composed of easy and commonly used rds. ‘GradualF

dly ,the words become léss common-and me = difficult.

) The Comprehension Test measures the child s abiljty to read and

.*.

,skills not involved in the mere ability to recognize words. The child

.understand whole sentences and paragraphs. Thi§ ability includes many

' must grasp the total thought clearly if he is to answer correctly. The

test contains twenty—four paragrapha of increasing length and diffi—

‘culty Each paragraph is. followed by two questions with four alternative

answers;for each item. The child 8 task 1is to chooae tHe best answer

for each question. = .-

-'The norms‘for‘the series of}tests-covering kindergarten'through

il
[y

twelve are based on tpe most recent nationwide standardization and were _

‘developed by administering the tests to’ approximately 40 000 pupils in

;thirty-eight;communities,.t{he maingnorﬁative‘tgsting washcarried out-in

3

October, 1964. The;resultant norms, are expectedgtotreflect more accu-

\

.
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-rately current reading achievement than do those norms on other Gates
‘tests on which the normative procedures were done‘prior to 1964

The reliability coefficients were’ calculated using both alter—d
Nnate form and s\Iit half procedures. Ihe reliability coefficients for

Primary C of the Gates—MacGinitie Reading Tests are presented in Table

3. Also, a validity cOefficientjof .83 is specified'for the Primary C

- level on:Correlations between the subtests, Vocabulary and Comprehen-

o

sion.

A ad

"The Canadian Lorge—Thorndike Intelligence Tests, Level A, Form 1

This test provides both a Verbal and a Nonverbal Battery The
Verbal Battery is made up of . five subtests which use only verbal items:
vocabulary, verbal classification, sentence completion, arithmetic

reasoning, and verbal analogy "ol for some - the young,_the poorly

educated, or the poor reader - printed:words may constitute‘an inade—
:quate basis for appraising‘an individual's abilities. Consequently,va T
parallel set of nonverbal tests is provided to accompany the basic
: verbal series'" (Lorge, Thorndike,‘and Hagen, 1967, p 3)
| ThedNonverbal-Battery uses- items which'are either pictorial or:,

'numerical in nature. It contains three subtests involving pictorial
‘classification, pictorial analogy, -and numerical relatlonships Thus,-v
fconsidering the nature of~the sample-in this study, scores from the -

Nonverbal Battery were utilized.

The~Canadian.Lorge—rhorndike Intelligence Tests,boriginally/r(f—ff
developed in the United States, werefstandardiae;~in Canada‘in October."
d'and November of 1966, The standardization sample nas selected so as to
\distribute the pupils across the provinces in the same proportion as |
the distribubion of English—speaking children A'sample of 4,273

|

[
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pupils was selected for grade three;

Oddfeven reliability data for the test based on representative

b'third—grade samples‘from the standardization programme are bresented

in Table 4.

/
TABLE 4
RELIABILITY COEFFICIENTS OF THE VERBAL AND
NONVERBAL BATTERIES OF THE CANADIAN
LORGE-THORNDIKE INTELLIGENCE TEST
' Level ‘Grade N.-.- ‘Verbal Battery .~ 'Nonverbal Battery’.g
' ' | Mean S.D. ry1 Mean s.D. riy -
A 3 511 . 41.75 16.47 .945  41.72 1351 - .931

Intercorrelations between Verbal and Nonverbal Batteriesgare |
reported at .681. 'Validity based.on correlations ofvthe Lorge-Thorn=-
dike ‘Nonverbal Battery with the Stanford- Binet Intelligence Tests and

‘the Nonverbal scale of the Wechsler Intelligence Scale for Children

-

”have been reported in the high 60 s and low 7GC's" (Lorge, Thorndike,

Hagen, 1967, pP. 29).

- N :

The Keystone Visual Survey Test {/)
This is an-individually administered test which f{nvolves the

use of the Keystone Telebinocular instrument, The instrument contains

cm near and far point fusion difficulties,

stereoscopic slides to de .
~ muscular imbalance, binocular efficiency, depth perception, nearsight—
fedness, and farsightedness. Thevtotalitest consists of fourteen card

.presentations or subtests, -tine of which are placed at the far-point
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position,vequivalent to an actdal'distance of twenty feet. The remain—"
ing five card‘presentationS'are placed at‘the near-point position
. equivalent tc an actual distance of Sixteen inches.

As suggested 1n “the keystone Instrdctional Manual (1961) a
child experieﬁéing difficulties in lateral posture fu51on, and usable
v131on at near—point would also be hampered in. reading at near- point.
‘Thus, these: subtests were used to screen. out children experienc1ng

visual deficiences in these areas.

Huelsman.Word.Discrimination Test Form B

~

This test 1is used in the Reading and Language Centre at the

' University of Alberta and is regarded as.a satisfactory test of v1sual
udiscrimination. It requires the person to distlnguish a word from

‘ combinations of letters s1milar lh shape and form.. Consisting of

> ninety—six items, the test was modified in that only every second 1tem .y

of the first thirty—five 1tems were used for the present study. Only

a few 1tems of the test were requ1red since the researcher was inter-
ested solely in whether the SUbJECt revealed ‘any diffiéhlty in discrim-

"inating visual stimuli rather than determining a pattern of spec1fic

’types of errors. An adapted vcrsion of the test is found injAppendix

A, .

Benton Visual Retention Test, Fo;m C Administration A*

This is a clinical and research instrument de51gned to assess
;memory, preception, and visuomotor functions. Three equivalent forms

(Forms C,_D, and E) consist of‘ten designs each, upon which ome or more <

A*See‘Appendix B for a complete copy of the test.;

¥
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) standards are rather«lenient because in this scoring system one. is

38

figures have been drawn. Various modes of administration of'the test
are possible. | v

Lack of data relating to the reliability of the various modes
of administration led to the selection of the standard' procedure
which entails a ten second exposure of one of the forms with immediate
reproduction from memory on the part of-the,subjectt-.Retest reliability
for the"standard' procedure, as estimated by the correlations between

equivalent forms, has been found to be approximately .85 (Benton, 1955,

p.-1). Also in ngggil subjects, performance on the Benton. Visual

Retention Test corﬁelates fairly high with intelllgence level the -

_\obtained coefficients between scores- on the test and scores .on standard

intelligence scales being about .7 (Benton, 1955, p. 43)°

» In the- administration of. the Lest, the subject is given blank

sheets of paper,  the dimensions of which correspond to the dimensions of

k the stimulus cards (spproxirately 5.5 in. x 8.5 in.) and a pencil with

) an eraser1 He 1is shown a scries of stimulus cards on which there are

- one or more designs, he is instructed to study each card for fen seconds

and when it is removed he is required to draw what he has seen.

Tests -were scored by usinD Benton's {1955) scoringcp\ingiples

- and samples as guides. The scoring samples foi each design - }Qustrate

:correct and incorrect reproouctions. The DT inciples underlying the:

scoring of the designs include ﬂmiSSions,,distortions perseverations,

B rotations, misplacements and'size'errors. "In general the scoring .

interested in’ the pubject's capaggty to retain a visual impression and

not in his drawing ability.: Thus, the size»of'the'reproduction as a



whole, as compared with the original design; is not considered in the
scoring. Howeyer; as the specific principles of scoring show, thefm
'relative size of the figures of a single design, as compared with each
other:is'taken into account" (Benton; l955, P..5).
Two scoring systems are nvailable for tne evaluation ofvsub—v

Jjects! performances on the drawinr forms. O- e’ syster (Number - of
Correct Reproductions) provides a measurs‘of general efficiency of
performance. The other systen (eror Score) takes account of thev
specific types of’errors made by the suoject In the 'Number of Corr-
ect&Reproductibns' scor ing systcm eachidesign 1s scored on an all or
hnone basis and is given a credit of ome or zeio. Therefore, thevrange
"*of possible scores ig zero to ten.v ThiS'scoring system is used»to
compare the observed and expected perfou ‘mance levels or cnildrln of{
different ages and intelligence'_cveis as oerined .by the normative.
'stsndards.f Since this is not the- interpretation required, it was
:necessary to modify the scoring System whereby each‘figuretin a design
.is scored separately Thus, the range of possible scores'becsme_zero
to twenty-six - - ‘ B |
Ao The Benton‘Visualvketention.Test as mencioned previously, is

~

'essentia}iyJa‘task whidh invoivcs che interaction oi visuomotor and

visual memory factors. C01587 Uerncliy, altnou;h,the standards of'scor—‘

ing are lenient with respect to the wotor- -executive aSpects of perfor—
»mance, one is sometimes in doubt as to whether a perceptual and reten—

‘tion deficit or a graphoA0tor disavility is responslble when a child
'does poorly on the,test. "...n‘tn the scoring stanoards presented in

this manual, it wiil not e orten that graphomotor, rather than per—

et}

{éﬁl
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40
ceptual—mnemonic, factors are found to be conditioning performance on
the test. The examiner need only have the patient draw one or- two
Adesigns to evaluate this possibility" (Benton, 1955, »p. 59) AcCord—,
ingly, in the’ present study the researcher requested the subject to
'copy'. a design from Form D of the Benton Visual Retention Test (See

O
Appendix B). According to the manual it. wastfound t..at the subj

drawings were reasonably accurate under the copying condition Thus, .. <
graphomotor'incapacity was'excluded as a possible factor for the

obtained scores on the memory test.

a

. Tests Constructed for This Study*

Digit Span Test o ' x. - - ' :
' | . o
This test consists of eight series of digits Each series con-

v

;Jsists‘of two trials. The first series begins with a span of two digits.
}Each consecutive seriles increases the snan by one, until the final and
eighth series measures a span of nineldigits.

| -ln the construction of the test the order of digits was de—

M

termined from a table of random numbers that met ‘the following criteria.

& r

a) no- digit appeared more than once in a span, ‘ —

b) no digits which normally exist in a sequence (ei 2—3) appeared 155?{'

- any span, “ ‘
c)ﬂno reversed successive digits occurred, and
d)laero (0) vas';ot used in any span.

‘These constraints were ‘adopted from studies carried out on digit span

tests by Jensen (1971) and Keogh and MacMillan (1971).

*See Appendix C for copies of the tests.



¢

[

‘The digits were printed with black fiow pen on strips of white

N

cardboard 35" x 9" The digits were one inch high and’ ~evenly spaced
S :
80 as.not to suggest_grouping. \

In the administration of the test the subject was instructed
to report the digits orally, in the order in which they appeared from
left to right, immediately.after presentation :Th ekposure time was

»determined by the length of the span at the rate of one second per
digit In general, only[the'first trial of the sefies was administered

H T

. , : o ’
as long as the child was successful. As soon- as the child failed on one

_ of these first trials of a series the second trial was administered
. / .
Testing was discontinued when the child failed to repeat correctly three
» ' w
consecutive trialsz "The child s digit span was determined by the length

of the last correct ‘span that he was able to hold Ain his memory and.

repeat without error.

Letter Memory Test v

The Letter Memory Test was adapted ﬁrom he\Eefroit Tests of

Learning Aptitude, Visual Attention Span for Letters, Test 16 (here—

/‘ '

.after referred to as the DetrOit Test) ‘/
- The Detroit Test consists of six/sets of 1ett rs wi* r
: . / » NI
' trials in each set. The sets iner “ease in spans from two tters for
i T,

" each trial in- the first set to Sﬂ"en le tex® for each trial in the

sixth set.

~owt

For the purposes of this study, the first two trials of the

six sets were utilized from the Det oit Test.‘ However, two additionai

sets were constructed Thus, the uetter Memory - Test was patterned

S 1ike the Digit Span Test in- format and administration. Like the Digit

&P
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Span Test, it also consists of eight series of letter spans with two
trials in éach series. The spans iﬁcrease in length from .two to nine
letters. Testing was terminated after three successive fai' -as. It

was'scored in the same way that the Digit Span Test was scored whereby

the largest span repeated correctly in exact order was employed.

The letters were printed with black flow pen on strips of .

2
0

white cardboard, 3%" by 9". The letters were one half to one inch

high and evenly spaced so as notito'suggeSt grouping.

\w\TWbrd Memory Test

A review of the related‘1fterature.indicated-that no test was

available which;héasured an indiviaual's ability to récalr visually

~‘perceived scimuli in the form of words. Thus, a Word: Memory Test was

cbjscructed i@entical td the Digit Span and Lettér‘Memory Tests in
formac and adminiscration. Similarly, the sﬁaﬂs increased from'two toi
nine words wifhvall'thé words in,a‘span presented éimultanéously,> The
.eggoéureltime wasidetgrﬁiﬁed by thé‘length Qf the épan at theirate of
one secdnd for each Qord.

The words were printed with black floﬁ{pen on étripé'of'white

cardboard. They were evenly spéced so as.not té@suggest«grouping.

v

" selected ou the basis of frequency and familiarity. The two criteria

»

3

were zet Dy the folilowing constraints:-

&y each word was selected from the Dolch Basic Sight Voéabdléry (Dolch,
;gﬂ§1960, P. 255) and rank ofdered a@cording Co the Kucera-Francis list
(Otto and Chester,-l972,.p;.437—444)'as one of the 200 most fre-

3y

cuent words,

~

N

The stimulus material consists of monosyllabic words which were

42
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_.b) each-word'i§~a 'sefvice' yord at or below second grade level.

* Dolch (i960) defines basic'service words as general words; not
nouns but-the;simplest verbs, adverbs, pgonouns, adjectives,‘preF
positioné, and coﬁjunctioﬁs.

Reiiability

| A test-retest method of achieving a measure of reliability'was
used forithe presenf’stﬁdy.; This procedure indicates how‘accurate_a
scdfé~is on a tesg. That is, it"eliciﬁs thg stébility of écéres oﬁer

a period of time.

In. order to achieﬁé én'éstimatefofnﬁhe reliabilitj of the test

inétfuments devised by the researcher, the Digit Span'Téét,>the'Letter

- e

Mehpry Test, and the Word Memory-Teét.wére readministered after an. -
) iﬁgéﬁval»of one week. The reliability»cdeffiéients gof the foregoing
ﬁﬁ%ﬁ are reported in Table 5. s

-~

. Q ' :

‘TABLE 5 .
RELIABILITY COEFFICTENTS FOR TESTS ‘CONSTRUCTED

‘ o FOR THIS STUDY.

Tests Dig pau Test Latter Memory Test  Word Memory Test
Reliability ] o : :
Coefficients - -6/ 5 f89 | 492 :

. It should be noted that in the test-retest procedure respdnsés‘
. . . . S N RS

.are being correlated to two exposures of the same contegt. . Thus, what-

eVer bias exists in the content of the instrument will be a consistent

43



blas on each exposure to the instrument.

a

II&.‘ BILOT STUDY

“ A pilot study was conducted using forty randomly selected
- grade three children who were grouped into high and low reading

groups on the.bans of teaeher judgement. ’The puréose of the pilét

s;udy wase' |

‘a) to tesﬁ dhethef«thefe_wasvany indicaeion of differing peffé%manees
“on the memory taske by'ﬁhe high andilow‘readers,b |

b) to practice_the admidistratien andAsgoring of the_memoiy.tasks;

: c).£5 ascertain time requirements for ﬁhg testidg instfuments,

-d) td.determine whether a word recognxtionbtest was 5,Qu1red as a

i e
prerequlsite to the Word. MemoLy Test, and

.:e) to establlshznorms for the instruments deViSed_by tﬁe fesearcher..

On the basis pflthe»readitsiof the_pilot study, the following . .-

obsefvafipps_andfdec%sious wege-made: . ‘; |

a) Tﬁefe appeared to be digferences betweeg'the'high and low‘groups on -
their pefformahces-in the meﬁory.tasks. | W

" b) The iﬁstructidds éivbn to the‘stug Wfs inlthe.pilot study appeared -

to be satisfactory. Ac a result,‘they wete utilized in the major

‘study;. The»standard,i :uct;ons‘are reproddced'in Appendices B and C.

-

N

Scdring,techniques tor the instruments devised by the_researeher
appeared -to be satisfactory. The system involved giving credit to
the highest spah‘repeated'correctly in the exact orderf The scor-

<

ing -g%tem established for the Benton Visual Retention Test appeared

satlsfactory as well whereby each figurc was scored separately,

‘



giving a possible score of twenty-six.
¢) The total time<inﬁOIVed in’ the administratitn of the fodr'memqry

tasks was approximately fifteen minutes, which did not appear to

" czuse the children any uncue strain. | '

’

d) It appeared that stimulus material 1A the word Memory Test pre-:

sented little or no difficulty to the subjects, even the low
. ‘cl 2] . = .
achievers. Thus, 'a word recognition test which would select only

those stydents wno correctly identify all words contained in the’

Word Memory Test was not neCesséry. In cases where tHere was doubt

as to whether the subjectb pooTr memory span score was the result of

:.word rec05n1tion dffficulty Or Wemory. per se, é ‘decision was made

that upot’ termination of the Word Memory Test the subject would be

,asked to 1dent1£y the woxds in: the spans in which he received three
successive‘failuresl ‘ :
-€) Norms could not be established on the instrumengs devised by the

’ . ., N . N .

researcher on the basis of only fqrty'subhecﬁs.

P

v

IV, COLLECTION OF DATA

ER P

Testing for the main study was carried out - in the first three ~

<weeks’of May. All tests, w1th the exception of the Canadiéhﬁiorge— -

)
K3

Therndike IDLGL;IOEMCE Tests, were acmlnisLered and sc01ed by .the

7

’ o . o ,
- . )
. L B

researcner .

The Gates MacGinitie Read*ﬁo Test was admmmﬁstered to each

grade three class as a total group within tﬁeir respective classrooms.

-Senarate testing periods were. scheduled for the Vdcabulary and Compre-.

hension subtests.
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The visual screening tests and the myemory tests were admini-.
stered individually to- each subject If the .child displayed diffi—

culty in the Keystone Visual” Survey Test or the Visual Discrimination

‘UITest testing was discontinued at that point. The total mean time in—

:%volved for the'visual screening ang memory tests was approx1mately

i . ' \

4‘b?twenty minutes'per child. Privatefrooms were made available_for'the

:individual testing’sessions.

To establish test-retest reliability, the four memory tasks
iwere readministered one week subsequent to the initial testing
Ptactice and fatigue effects;'which may arise from the presentation
of ‘the memory tasks in the same order to all subjects, were eliminated
by splitting the forty elght subjects into presenration order groups,

A, B, C,gand D The presentatlon scheme employed in thevtest and

S

e

reteSt,sessions follows:.
! . - peg

Group A - digits, forms, Jetters, words..

Group‘B - formé}blé}férs; words, digits,

fJ/ ' . : .

“".Group C'= letcersyﬁwords, digits, forms. ' i .
3 - . .

/

froup D - wotd%g“digits,'forms; lettersi

For example‘oGroup A consisted of twelve Subjectsywhovcommenced with
. ;\,’1 N . .

the Dlggt Sgan Test ano proceedeq to the Beaton Visual Retention Test,

N "' H -
:ne*@the Letcer Memory Test, and lastly, tqQ the Word Memory Test.

‘Data on chronological age and intelligence quotients were :

.collected from the school cumulative record files. R o



': Alberta The lelOWing analyses wer

(2) Partial Cornblation (APL STPZ) : -$ff

o ' (-

AN

V. STATISTICAL ANALYSIS OF DATA

[N .
e N

. The data were analyzed using computer programs set up by the

Div181on of Educational Research Serv ces of the Un1Versity of

.." wy
) 'Y

used : : S Lo

(l) Pearson Product Moment Correla ion (DEST 02)
. i -

$ '
Using this program, correlation matrices were computed for the
. \ - .
memory and reading variables for each of the achievement groups '

e

and for the total sample

The: effect of the I. Q variable was partiailed out from reading
and memory correlations using this APL function.

(3)_ One Way Analysis of Variance (ANOV lO)

_This analysis was used to determlne whether dlfferences existed

,\,

between the reading groups on the various memory ‘tasks.

(4) O e Way Analysis of’ Covariance (ANOCV 10)

‘An analy31s of covariance was used to determine whether the diff—

erences in memory tasks between the two groups ‘were maintained’

]

‘.when 1.Q. was covaried out

(5) Uncorrelated t—Tests (ANOV 10) - iv' , ff5\ ‘ .‘/'i'-‘“ o
t—tests[were used to assess the 31gnif1cance of the difference
oetween the mean pérformances of the achieving and non- achieving

~

readers in the various memory tasks. T

6) ~Stcow1se Dlscriminant Function (MULROG) T f~>\\'i

., A stepwise discriminant function using a multiple regression

analysis ldenti ied the relative contributlon of the various
. : ¢ ‘ . ,
memOry:tasks as\predictors_of the reading group.
@ . - ‘ Al .

K
P
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CHAPTER IV
ANALYSTS AND INTERPRETATION OF DATA .

In'this chapter'the’folloming aspects of the data obtained:
~for the study will be examined: \
'(l)‘ Performance on Tests of Reading Achievement
(2) Relationship Between Achieving and Non—Achieving‘Readers on
Various Memory Tasks o | | ..
(3) .Relationshio :BetweenbMemory'Tasks for’Achieving Readeérs
(4) 'RelatiOnship Between‘Memory Tasks for;Non—Achieviné~Readers
' (S)v Relationship Between Memory Tasks and Reading Scores
(6) Additional Findings |
Inhreporting»the'results of'statistical analyses a level of
SignificanCe at the rOsileVel<was accepted; as it Was considered to

be sufficientlyvrigorous for the present study, Relationships which

" . were beyond the 01 1evel of significance were noted.-

PERFORMANCE ON_ TESTS OF READING ACHIEVEMENT

Data on the: reading ability of the pupiis was obtained from

administratlon of the Gates—MacGinitie Reading Test, Primary C, Form 1,

A measure of the totalireading competence wasvacquired by totaling the '
raw, scores of the two subtests Vocabulary and Comprehension ‘The
meau scores and standard deviations of reading achievement for both ‘
acniev1ngiand non—achieving readers are presented in Table 6. The v
‘mean scorevfor.each gronp of readers reflects the deéign that was

- . built into the sample. The standard deviations indicate asyider range
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of scores‘fbr the non-achievers than for the achievers. Nevertheless, -

" the reading séores within‘eaéh group are rather;homogeneoﬁs.
To‘obtaiﬁ some- indication of the pérformances bf.each of the
gfoups on the standardizedbreadiﬁg test relétive to the'ﬁopulaﬁion
upon:which the nofms qulzhé test were based the mear scofes.of the
'Vbcabgiary andeompreheﬁsiqn subtests were cbnyerted to gradevéqﬁi—'
 valen£s,(Tablé 7). fhe-gradebedﬁivalents corresponding to the meén
scofes for the acp;évers on Vocabulary and Compgehension:wére 6.1 and
6.6,»respectiv§1;:i.The gradé equivaiéntgvg;rresponding to the mean
' gzores forvnon;achieversion'Vocabulary and CdmpfehensiOH wére 2.9 and
2.7, respecfiQély,
S£ﬁce the subjects were appfoaching the ninfh‘month iﬁ grade

~ three at the time of the administration of the tests, it appears that

the performance of the_achieving‘readers on the Gates-MacGinitie

i

Reading”Tests was considerably above the mean’grade level equivalent

for the population upon which the : st was standardized. For the

?non—é;hievefs,fthe’grade equivalents fell below the gréde 3.9‘leim_ ?
Ah'analyéistf vafiance andbaﬁ analysis:oflcoyariahcé.ﬁegzg
‘undeftéken (Table 8 and Téble‘9) gé,deté;miné wﬁether'thé twoigr0ﬁp§f
différéd siénifiéanﬁly in reaaing échievémentvwhen‘I.Q.lﬁas held
conéﬁant., E#aminaciqn>qf tﬁe tablés ;ndécéce‘that Subsequénf.to,
paréiélling oﬁt‘I.Q.'discriminétion bet&eén.gheigréups was_still

‘maintained at the .01 level of significance,
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Q . .
II. RELATIONSHIP BETWEEN ACHIEVING. AND NON-ACHIEVING READERS
ON MEMORY TASXS '

)

To ascertain the ability of achieving and non-achieving readers
) s ’ & k 'v‘ .
to retain visual stimuli, the mean scores in the various memory tasks
were analyzed. Results in Table 10 indicate the mean number ofvitems'

recalled correctly by the total sample and by each group for the Benton _

Visual Retention Test (hereafter referred to as the Memory for Forms

Test), the Digit Span Test, the Letter Memory Test, and the Word Memory
—_— B — : S — . . -

Test.

The results in Table lO further indicate that the achieving rea—

ders attained higher mean scores than the non- ach%evers on all of the

v

memory tasks. A hierarchial pattern appears_to have been established

in retaining visual stimulil that is more pronounced . in the non-achievers

7

than in the achieVers.> Within each achievement group, the,children‘

54

generally found digits easier to retain than letters and words. However,

no difference'exists'between the achieving readers to visually retain
letters'and words, whereas;_within'the ‘non-achieving group mean differen~

ces were found between each of these memory tasks

| . An uncorrelated t-test'was undertaken’to eramine the possibi-
lity of significant differences betweenhthegtwo groups for the four -
dlfferent tYPes of memory tasks The ;t'uvalues-calculated between‘
ach eving and non achieving readersiyielded probabilities”beyond the
.Olvlevelvof signiflcance (Table 11). Hence, there_were significant
differences between the achiévers"and.non—achievers' mean performances

~on-all the memory tasks. In barticular highly significant differences

existed between achievers and non- achievers in ability to retain lett—
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ers‘and words.

Since the differencesiin the results of‘the memory tasks for’l
the two groups.may be attrihnted to differencesyin intelligence,'an
analysis of variance and an analysis of covariance were carried out
A comparison between Table 12 and Table l3 indicates the performance
. of achf@vers and.non achievers on\memory tasks before and after
intelligence'quotient scores were tartialled out. The comparative
results show ‘that dlscrimination between the two‘groups was maintained‘
even‘afterisgjustments~fqr I.Q»'were made. With the exception of
memory for forms (p‘<(05>, the.differences remained beyond the .0l
level of significance \ These results Suggest that the difference in

L LN

short- term retention between achieving and non—achieving readers does .
J‘

not appear to be merely a function;of general intelligence.
III. RELATIONSHIP BETWEEN MEMORY TASKS FOR
ACHIEVING READERS

&

-t

-

" The Pedrson product—mOment correlation was used to deterﬁine
_the relationship between the memory tasks As mentioned invChapter
e
I, the Memory for Forms Test and the Digit Span Test are classified

. as non—verbal tasks, whereas the Letter Memory Test and the Word

- 4 .
“emory regt are ClaSSlfled as verbal tasks
. o - L
Tne results in TaOie 14 indicate the correlation between the

total non-verbal score and the total verbal score reached a’ high'level'
ofhsignificance'(tl<.01) for achieving readers revealing'thatféheir
performance onvnon—verbal tasks‘is similar to their performance:on the
- verbal tasks. However, it is.interesting.t;‘note that the Memoryifor.

rorms Test has not been found to correlate as highly with the total,
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V\ S Correlatidnsfbetween theftotﬁl non—verbal and ‘the total verbal
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7

‘verbal memory tasks as does the Digit Span Test.

In further supbort of the concept that an achieving readers' .
. -~

1

performance generally'appears to be similar for each of the memory
taskk, scorrelations between the verbal tasks were performed. A corre-

lation of r=.61 waS-reported between the Letter Memory Test and the

Word Nemory Test revealing a level of significance beyond the .01

. ievel Moreover, correlatlon between the non- verbal tasks, Digit SEan

P

fTest and Memory for Forms, was reported as r— 41 indicating that the

relatlonship had reacned the 05 level of confidence.‘ Thus, the achle—

ving readers tend to display a reiated ability in all the memory ‘tasks.

>

‘ s

TV, RELATIONSHIP BETWEEN MEMQFY TASKS FOR NON—ACHIEVING

s

are low and 1nsignificant for non achievers revealing that a non-
achiever 5. performance on each of tbe tasks varies with the nature. of,

-ﬁ, w ‘I‘. P

R L

,the Lasx (Table 15) Torfinstance,aa non achiever scoring low on
K .

lgverbal memory tasks does not necessarily score as low in’ non-verbal

[

. tasks. This disparity is especially evident when corrtlating perfor—

i

mance on the Word Wemory Test with Memory for Forms Test

To iurther .feveal that a ron—achievtr s performance differed +

¢

.

according to L“e'LaSk correlat;ons between the non-verbal tasks,

‘Memory for Io_ms Test and Dioit Span Test, were performed A low, in-

signiricant correlation coefficient of r=. 29 was reported Similarly,

a low, 1nsi~ni£iCant correlation of r=. 25 ‘was found between the verbal-

tasks, Let:e:\uemory Tast and Wor d Memory Test. Thus, the nonfachiev—

5

"
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ers' performances tend to differ not only between non-verbal and verbal

~ tasks but also between tasks\gfkhin the non—verbal or verbal
V. RELATIONSHIP BETWEEN MEMORY TASKS AND READING ,SCORES

The relationship be!ween the results of the memory tasks and

.those on the Gates-MacGinitie Reading Test was analysed by means of the

Pearson product—moment technique. Inspection of Table 16 reveals that
all the memory tests reached significance beyond the .01 level‘in their
correlation with the reading‘scores for the total sample

- When the I Q. factor was subseqpently partialled out from' the
foregoing correlations by means of the partial correlation technique,
“all memory tasks ‘maintained the 31gnificant relation mith reading

 scores (p <.01) (Table 17). Also . the Letter Memory Test appears to

- exhibit the highest correlation coefficient with reading achievement.

The Word Memory Test similarly displays a comparatively high relation- .
ship to reading scores.réf T I

However, an analysis of; the correlations between memorx tasks

?

and reading scores for the separate reading groups (Table 18). indicated

that only one correlation coefficient reached the level of. significance.‘

i
A correlation of r=, 43 on the Digit Span Test was found for the non-

,achievers at a p <.05 level of confidence. When I.Q..was partialled
3 ont the correlation‘was still maintained at the same level of signifi-

© cance (Table 19) Also, the Letter Memory Test for the achieving

readers reached significance beyond the .05 1eyel when the I.Q. factqr‘

’

was_partialled.out.
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: »
VI. ADDITIONAL FINDINGS

A stepwise‘Qiscriminant function using a multiple regression
. A3
.analysis identified the rank order of thé memory tasks as predictorsv

N

'%f~the reading group (Table 20). The-findings of this analysis indi-

cates that the Letter Memory Test was ;ﬁe most able predictor of
whether a student 1is likely to be an achieving or non-achieving reader.
Scores on this task accounted for 48;75Vpercent of the variance and

reached a significance beyond the .01 level of confidence. The inclu-

sion of the Word Memory Test raised the proportion to 55.13 percent.
The two remaining measures of recall did not add significantly to the

percentage of variance accounted for by the Letter Memory Test and

Word Memory Test. The results in Table'lélsimilafly indicate that the

verbal tasks, Letter Memory and Word Memory Tests, correlate most

vhighly with reading achievement.. -
VII. SUMMARY

The major findings resulting from the iﬂterpretation of the data are

t

summarized below:
(1) Results obtained on all the memory tasks indicate that échieving

~ readers are better able to retain .visual stimuli that are non-

achieving readers.

(2) Within the achieviﬁg group. significant correlations emerged between

~the scores of the various memory tasks. by

T

(3)° Withinvthe non-achieving group'insignificanéﬁcorrelations existed

‘ L g;.,'.\"
between the scores of the various memory tasgé.
. Y
%

B
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(4) The ability to retain visual stimuli in terms of forms, digits, -

‘letters, and words appeared to be significantly related to the

reading scores of “the total sample.

(5) Within the achieving group, only the Letter Memory Test .correla- -

ted’sighificéntlvaith the Gates-MatGinitie Reading ‘Test.

(6) Within: the non-achieving group, the Digit Span Test correlated

significantly with the GateSwMacGinitié'Reading Test.

(7)  In terms of short-term retentioﬁ.ability, the Letter”Memofngest
is the best predictor of success in reading for this sample of®

grade three achieving and non—achieVinngeaders{
: ' , a4 v
The following chapter will contdin a summary of the purpbse

and design of the study; a discussion of the'hypotheses; possible

4

implications, and suggestions for further research. ’ . -

)
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CHAPTER V

x4
SUMMARY, CONCLUSIONS, IMPLICATIONS, AND SUGGESTIONS | 'Jb\\\\
' FOR FURTHER RESEARCH - ., ° ‘
. 4 .

I. SUMMARY"

5 of visual stimuli. 'Alsb, the study attemp-~ '
ted to indicate the interrelationShip of these abilities within each

of the achievement groups. The pnrpdse of this research was achieved

by utilizing the Memdnyifdr Forms'Test Digit Span Test, Letter Memory

Test, and Word Memory Test which measured the students short-term

' retenti%n abilities. . o

A sample of. twenty-five achieving readers and twenty-three

non—achieving readers of average or above intelligende»was selected'
l : ' |

from a population of one hundred thirty—threeiérade three students on

thedbasis of the Gates-MacGinitie Reading Test and visual screening

tests. -

IT. FINDINGS AND CONCLUSIONS

The null_hypothesesAontlined in Chapter I are restated below

and conclusions concerning their acceptance or rejection are ‘discussed.

Hypothesis One

‘There 1s no significant difference between the‘scores obtained

.by -achieving and non-achieving‘readers on the: -

-
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A

/;Sa} Memory for Forms Test - ’ N
. (b) Digit Span Test . : o

(c) Letter Memory Test

(d)rWord'Memory‘Test o ’ S . 4

£y

n(a) Analys1s of the data revealed that a significant digﬁer—

RS

.,
, ence (p<. Ol) in scores existeH between achieving and non— chieving

readers in the,Memory~for Forms Test; When I.Q. was held constant :he‘

»significantgdifference in scores was upheld but at a lower 1evel of .

. confidence Q)( OS) : Thus, Hypothesis 1(a) was rejected.

. o . . ) - \ e ) '
N . . .1§Rb) There was a significant difference (p< .01) between the
2y :

~ cen

scores, of achieving and non- achieving readers on the Digit SEan Test

1he discrimination between the two., groups was significantly maintained

H~when 1.0: was partialled out. Hypothesis 1(b) was, therefore, rejec—‘
. Do b .. : : K 4
, , s : o Y : -
* ted' ‘,.v . %ﬁé‘: _.; . . . - ‘ . ‘ | . . / .

.

"(c)é The bettér Memory.Test significantly (p f}Ol) diécrimina—,
o ited between‘the;achie;ers and non;acggpwers. iThis eigniﬁicant differ~
- 4 ence was npheid when ;.Q. was partialied_out.ﬁ Thns, Hypothesis‘l(c)
- was rejected SR o »Jg'x:V‘”’ | . -
’id)_ S{énificantidifferences tp ( Ol) were found between the

V

e, ™ 3 -~
b N

. performances, of achiever& and non—achieverel .on the Word Memory Test.

>

. B . ;, . . R

° - -3,

~¥:i‘~\‘ctraii1ng OUL ‘of I'Q Hypotnesis l(d) was, therefore, reJected
. N

IR . S S A EEE
- Cénc]usidn\‘ e , ' . R ‘ D :

Al i ' _
© The present data 1ndicateythat the ability to retain various !

‘tvnes of stjmuii differentiate 51gnificantly between achieving and

¢

. now~acrieuing readtrs pvior to and subsequent ‘to the paTtialling out

&7“ . s

ot '71his dlscrimfnation was significantiy retarned*subééquent ‘to the bar— '
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of 1.Q.- However, the Memory for Forms Test was reduced to a lower -

A

level of significance upon the* partialling out of I.Q. indicating that
intelligence nlays a somewhat greaqerbrole in the retention of forms

than in the retention of digits, letters, and words. The results fur-

therrsuggest that the apparent deficie%?§ in visual memory abllity

e

displayed by the non- achieVers may be a contributing factor to their
/ ) ) tL

lack of reading success.

-

Y

Hypothesis Two . ‘ _ A | S

: \; ‘There is no significant COrrelatidn'between scores on the

non-verbal visual memory tasks and scores on, the verbal visual memory

tasks for ‘the achieving readers. ‘ ' f 5

LA significant relationship at the .01 1eve1 of confidence was!

[

;found between the non—verbal memory tasks (Memory for Forms Test and

7~,Dig1t Span~Test) and the verbal memory tasks (Letter Memory Test and

WOrd.Memory Test) for high achiev1ng readers.v“Thust_the hypothesis
was'rejected.r

. CLonclusion ' .

N

'less difficult for achféving readers than the retenrion of the other

.
v o BN

\ - ’ -
mBmory tasks, particularly-letters and‘hords. ~'No differences exist@d _
. /

émong the achieving reaaers to visually retain letters ana words

//

—

hevertheless when scores were totalled on‘the non—verBEI.and verbal

memory tasks,‘it'was found that they'were relatively similap (corre-
\ - - . N B

. iated signiflcantly) for the achiev1ng r:aders A similar trend. was

FRNREN

‘h‘exhrbitec by Raymond s (1952) study which reported that the “high
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' «—) . - . o - , .
achievers' performances on the retention of non—yerbal material .
(objects) were ' no better than their performances on the retention of
verbal material (letters). Thus, it appears that the achieving

. .readers' performances on the various memory tasks are not differenti- .

>

ated té any grédat extent by'the nature of zhe material.

* ¢

~,

Hypothesis Three "~

There is no significant correlation between scores on the non-
verbal visual memory tasks and 5core5»on the verbal visual memory
. , P S

¥

* tasks for non-achieving readers.

No significant relationship was. found between the non—verbal

memor-y tasks (Memory for Forms Test and Digit Span Test) and the verbal

o t

memory tasks (Letter Memory Test and Word Memory Test) - for non aﬁhieving

~ D i g’

)readers.’ This hypothesis was, therefore, accepted
. - . ‘.‘ Y
Conclusion v - ' . . ; ] . .

) N . : ;’ \ . ' ¢ ’ .
A hiérarchial'pattern of retaining visual stimuli has/beem

'established within the hon achievement grbup Differences wbre fiund

-

A between each of fhe memory tasks. The listing of the matarials in terms ~
o : of increasing difficulty were memory for, forms, digits, letters, and o
' / Lo b / / . . - ) ’\‘ o
o inally words. VMore specifically,gﬁasks seemingly unrelated tG Ehe /; T
i, . x s % g A
N . reading process (forms and digits) were, iound to be easier for non—_ M\i

achievers than tasksvseemingly related to the reading'pr0cess_(letters

and words) Thus, it appéars ‘that the non—achievers' performances on'
the various Memory tasks differ with the nature of the task

v

<@
v Perhaps the 1ack of correlation among tasks in non—achieving

re€aders sugggsts inconsistency,related to the perceptual process. For

N

74
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: Pﬁ' (b) Digit Span Test . ,tn.lh_ﬂ .

&

fGates—MacGinitie Reading Te;i and scores on the:~f
: »

»

instance} it is likéiy that a series of letters or words cannot be

perceived as readily by non-achievers as a series of digits or forms.
Further, a.non—aChieving reader'may become so engrossed in the.per—

ceptian of each individual ietter or word that:he finds it difficult
Jto‘remember what he read prior'to the item he is immediately attend-

-~

ing to. Thus, the nom-achiever's slow perceptual process and his

&

manner;of attending to letters or words may impede'his ability to

retain such'stimuli.

¢ 1

;. [
Stauffer (1947) Dornbush points?but that the recall of

numbers¥has been shown to re%;esent a considerably easier task than

the recall of lotters Stauffer's stud& furthef/reports that poor

-~ .
b LY

_readers exhibited significantly higher scOres with regards to retention

-
~of objecﬂs than with retention of letters

A K R . sy
nypothesis(,I‘i‘our_'j e e . . (: : v

o ' . \ h

l

There 1is ho significant correlation between scores on thei .
. 8 4 :

'ﬁiﬁ

" e & = RS e
(a) Memory ﬁQr FOrms Test : e o

v

Tt (d) Word Memory -Test

(a)+ A significant relationship (p< .01) was found_between

." “ R ’ e Y L ‘ " . R .
reading scores and theEMemory.fo# Forms Test for the. total sample:
. ¥ w - R

Furthermore, when 1.Q. was partialled out, the correlation just-

»

'reached ‘the 101. level of signiflcance
. - f\g’w a

In terms of achieving and non-= achleving readigg groups no

significant correlation,was found,between their respectiJe reading

,

: . )
These results are in agreement with thdse obtained by Dornbush

(c) Letter Memgry Tést 2 o oo b. e

75



scores and the Memory for Forms Tes€¥ A lack of a; significant corre-

)

lation also exist d subsequent to the partialling out of I.Q. Thus,

'Hypoth(“iq 4(a) - was)rejected only in part.

E

(b) A significant relationship (p<i Ol) emerged between read—f

ing scores and the Digit Span Test for the total sample even after I. QL

was held constant.

S~ . B < -

'Nonsignificant correlations existed between achieying readers

and the Digit Span Test even after I.Q. was partialled out. Howefer;

a signi&icant relationship reaching the. .05 1eve1 of confidence s

found between non- achieving readers and the Digit Sp;nﬂTest. Thib

B

relationship was ained when I Q. was partialled out "Thus,

'Hypothesis 4(b was rejected only in part

’ ' n (c) A high significant relationéhip beyond the 401 level of -

: confidence emerged between reading sgores and the Letfét‘ﬁemory Test

for\the total sample. The subsequent partialling out of T. Q gave
- firther evidence to the significant)correlation. '

a ) . X - . ) . '

'No‘significant re;ationship existed between achieving readers'

« . . A
. — A -~ " 5

TRl fod

T partia&ling out: of 1. Qr, ar significant correlation at the OS'level
f%:"/_,- waSkEOund.’ With referencevt0’n0n—achieving rgaders, an'insignifiCant
;)[:; . ' relationship emergedébetween their reading scores and the Lettert_'"

jMemory Qes prior to and subsequent to the’ partialling out of I. Q

' ,_Thus, Hypothesis 4(c) was rejected only in part. o §§\\\\

Z(d) A high significant relationship beyond the Ol level

i'existed between reading scores and the Word Memory Test for the total

sample. This relationship was sustained subsequent to the partialling

of

”

reading gcores and the Letter Memory Test However, subsequent to the |
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latlon with read ng aﬁhievement scores over the total group It would -+

\ment for measuring differences in visu&i memory. abilities with grade‘ ‘

.three children R o T . . ’_' I

." - l‘ N \ ‘ '3 ( 7 7

\

In terms of achieving and non—achieving-readers, no significant

correlations were found between their reading scores and the Word

k]

. Memory Eest. The subsequent partialling out of I.Q. gave. further -

evidence to support these low correlations ; Hypothes}§f4(d) was, therea

fore rejected in part. ' ' { ' "

e . "»T ’ ! '
Conclusion o i ,
2\that all thenmemory tasksz%re;related

-

s1gntficantly to the readi%&}scores for the total sample. This would A

‘tend to confirm the conclu51on reached in Hypothesis One illustrating

that the child 's, ability to retain various types of stimuli is related

N
E .

,.to whether he isﬁﬁn achieving or non- achiev1ng‘readé7

The Letter Memory Test maintained the highest level of corre-

v

seem,»therefore, that t'Ef%hild s level of reading achievement i's most,

‘highly related to his ability to retaln visual stimuli in the form of

® L4

'letteré This subs.antiated the findlng that the Letter Memory Test

‘is the most able predictor of all the memory ‘tasks in de51gnating

\ - 1 .

. whether a ,Student is likely to be an achiev1ng or. non- achleving ‘reader. .

: N8 >, I,‘\

B .

. lThas suggests that .the Letter Memory Test is possibly the best instru— o

o

When - considering scores'within each reading achievement group

the memory tasks have little or no relationship to the reading scores.
. TR C
For instance 1t appears that an achlev1ng reader who obrained the ”:;

A

highest score in the reading test did'>ot necessarily obtain the highest

\

e



score(s) in the memory task(s). “Likewlse, the‘non—achiever-who obtained
the lowest score in the reading test did not necessarily obtain the
lowest~score(s)"in‘the memory task(s). An exception is the Digit SEan

Test which indicates. that the non- achievers scores in digits were rela—

tive to their scores in the reading test. A further exception (subse-

quent'to partialling out I.Q.) was the Letter Memory,Test for achieving
readers. Apparently, if an achileving readger scored extremely well on'

_the reading test he also scored well in the Letter Memory Test.

.

' zil. IMPLICATIONS . - ‘ ‘ _

N
Uk,

1. The results of the study indicate'tnat non—achieving readers
differ signif*cantly from the achieving readers in ability to recall

various types of v1sual stimull. This further suggests that the abilltyb

«

to‘retain'ﬁisuallstimull is#ﬁ-Skill_negessary to the ‘efficient perform- .
ance of the readingaact. Thus, the aésessment df visual memoty 1s essen-

}1al in the diagnostlc study of any. chlld experienc1ng d1fficu1ty in

readlng. If an inadequacy is manifested approprlate_programs may .h-n be
s W8 . . ‘

initiated. ¢ ;
- . vl 2. '\r : w :
The present results of fhe §€§dv also reveal that the - L *ter

4

Memory Test has the hlghest predlctlve value for reading ach1evement As

a reiglt it could readlly bé used. as a, diagnostlc instrument by the e

teacher Or-reading @Iinician in identifying a possible antgcedqpt for'an

~ v - . . : : . .
individual cnlld s readlng problem However, since the scores used . in

/}hlb study are norms only for = part*cular group of ‘grade three rhlldren

thé other tests may prove of dimgnostic value in-a clinical situat;on,



B

ok
' 7
A

"qu~instance;:the Memory for Forms Test may be desirable‘to-use with -

kindergarten or grade one children who have not._as yet developed a

recognition of letters and, words; whereas, the Word Memory Test as’

o

,well as the Letter Memory Test may be more valuable to,assess-older

o

-ghildren since these tests are more a function of‘reading.ﬁ. L ““?'

3. The study further denotes that for nqn—achievers-the'

'ﬁiabiiity to perceive and remember stimuli in the order'in which they

: are presented varies significantly with the nature of the task That

'3*is, tasks involving non—verbal material (forms and digits) presented

less dlfficulty than tasks involving vérbal matenial (letters and’

: words) This inabi§ ty %T non- achievers to cope sufficiently with®

ﬁ
materials that are more a function of reading (letters and words)

lineceSSitates training that would enhance visual'memory for letters and

'

<words.’ Th s,'bv capitalizing on new words that the child is. cOnfronted

'(a).Arrange cardboard letters into" a word

(c) Have child'turn ais back while.yon remove Qne‘letter”i

k(d)‘Allow child to zgairr imspect the word and tell what lettef is
_ S ) S0 . - € SE ‘ I

mzi) Décrease thejtime the{child’isiallowéd to stndy the“word;

with in his daily schoolwork the following procedure may . be utilized

L . -

(b) Ailow the child to study. the word for a few seconds (about 10;

: N . . N ~ R /
_seconds) }5;%4 T S AR A : ' \

& - e Y - « :‘ Yee -
v i« X L

~

.missing. -

. ”(e) Allow the child to reproduce the word from memory. " R

© The task‘cat&be made'moreﬂdifficuit'bY’ntilizing”the followingj‘

D

Loiprocedurest. o Tl TTRTL e T e ST e o~

_ . -l . S S . L : it
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o« .

(411) fncreasé'thelnumber.of letters that form a word and tlat are

3

taken away. .

(111) 'Changa the positioni

new position.

]

(1v) : Substitute similar_letters for those taken away, to force atten-

tion to detail (changes in orientat#on or form - 'b' for 'd' or
! Y : . ‘ ‘

r' for 'n').
(v) Add letters andbrearrangé positioty he originals.

5z
W
G AR

- IV.. SUGGESTIONS FOR FURTQEK RESEARCH

Q
The findlngs and conclusions from the study described herein

. N \‘ - )
produced tfbffollow1ng suggestions for further research. !

RN
§

';l.“ A follow—up study, using the pgfsent sample; might'be

conducted to ‘determine whethsﬁf\he ability to retain visual stimuli

r

.
{’ e :
s developmental in. nature ‘Such a longitudnnal study may further

reveal whether'difficulties in retaining”visuai'stimuli_aEiJoverqome;
'dutiug the course of dévelqpmént é%g whether difficulties in reading -

. T T e Hiv L o s PR A
: ‘ . . - ' . *
persist‘and/pr!bscomebmo;e.serigus_in subjects who continue tb dis-

play difficulty in visual memory.

ey A o

L !

2. "4 cross<sectional study of several grade levels may rrove

uieful to note if there 1§ a progression in memorv abilities for

different types of visual stimuli and 17 there is a similar comfle-

between memory . abilities and =
- v\...,__ - . ,‘" . ) N

..;:uiug-r@ﬁdﬂ:sfwero used in. the .
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- tences of differpnt complexity

”_ment shoald be etuuied e e

. . B ‘ Ot .
o ’ . . . L . b~ =
PR : . R O

Y Y
o _.- 2 ,cl

present study, a study of ‘the ability to retain visual stimull in a

more heterogeneons.group may provide more conclusive evidence on the
%

»

importance of short-term memory in reading achievement.

«

4, - A further study could involve only low reading achievement

v

groups with a more detailed assessment of 'their memory abilities., For

instance, tasks could be analysed to reveal whether deficiencies “were
"mainly in ’form' or 'position' memory'.

. 5. A study could be done to determine the effectiveness of

remedial procedures for children who are not proficient in shoﬁt—term -
w
retention. The variety of instructional materials and methods out- "

fined iﬁ this 3€bdy may be used with subsequent evaluation of their
efficacy

6. There is needﬂfor further research on:

)]

N

(af\the_/pécnfic relationship between short-term memory and the ability

to hold & s uence of words in mind. to arrive at the meaning of sen—

]
oo i B o . . -
. ~ . R

o - " I : - ’ * e T . (5;, )
(b) the specific relationship betveen short term Visual memorv and’ rHe

- L}

e T

-ability?tOrhold'a %equenee of ideas in mind as partvof'the prpcess of
gainkng the total meaning of‘passages of‘differenthlengtn,

. 7. In view of the pOSSlD llty of 6ne modality dompensatingij

for~another in.school learning, a comaarison;bethe relationship\of

vigual memory and auditory'memOLydto each other and to reading achieve— -

0

N

. Another problem'for future research T the determination of
the effect of environment-on memory for various stimuli. The relative

T
o



Y

’

influence,of socio-economic status on memory for forms, digits; letters,
andeords, as used ib this study, should prove interesting. Subjects
from low, middle, and high socio-economic status ¢ould be tested to
note 1if the findings hold trne fgr these differingjcategoriZations.
Investigators (Robinson &vHansen, 1968) have urged that factors Which
affect;progress in'learning to read should be measured with instruments
as .u olased for disadvantaged children as for others

9. It would be desirable to investigate the relationship
between spelling and visual memory abilities‘of'students.h Spelling
depends upon the reprodncticn of the form, orientation; and sequence

of letters. Therefore, the question might be'raisedlas to whether

visual nemory for these components affects spelling ability.

n

- V. CONCLUDING STATEMENT

The findings of the study have indicated that in every visual
memory task the achieving-readers performed significantly better than

the non—achieving readers. qjhe statistically significant difference

;between the two achievement groups tends to suggest that the ability
'.to deal w1th the sequential order of visually plesente&-stimuli is .
related to achievement in reading, and that children in the normal
range of intelligence who experience more dlfficulty in retention
-abillty also experience more difficulty with reading Thus while it

cannot be é%ated that all ‘reading . disabilities are allied with poor

x
,a

.visnalvmemoryvspans,-it can»be stated with moas“certain:v that poor

yisdal-memorv‘spans are, allied with difficult» ‘in reading

There is also evidence that the differences in ability betweeg{

LY
. : BV L i o .
S e .
. . R .
. x . . . . . 5 . . . s

BT}



the various memory tasks are much more pronounced in non-achieving
readers than in achieving readers. Thus, it appears that for non-

achievers the nature of the memory taék has substantial bearing on the

.
“¥esults secured.

ot »
BN

L

ce 4

a

4
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. ! ’ T o . 3 e
: o : - : -APPENDIX A - _ : L ‘
L o VISUAL DISCRIMINATION TEST
. \" ¥
i ' .
Diréctioqs: " "Look at the firdt word -in the row. Now £ipd ekactIy
: ‘the same word amqng the groups of letters that follow.
¥ Put a cifcle'ari?nd it. Do the others nmow."
‘. \/
. | 91



‘boat jwal boah boét baot
"m'afé melse make mame makQ

f,;ptay plav play layp play

E Iwo “hwo gwo two kwo

\

IR bown domn down dcwn dwon

e
e 5 -’ﬁi{
) ;\ s 3D <
?’;T rabbﬂ
'|,2. hen
.|3‘,_,\JN€”t. v
4. white
» W
6. farm
7. frién‘.’s’i

"funn\r fnuuy funry Iunny funny
W,Ibok@ bl'ax "black blaek -ckabl *
5 'ame came ‘cam, cawe - emac

e

sooh soom soon scon sune
gogd\ goob doog good gueé

: ’rabbll rabblt rebbn robblt bltrab

nem hon uey hen neh S

went . went weht wenf mean B

R

vhlte wllte fwhnfe wnlte whlte '

ISnW ‘nem wen new ncw uew |

'tarm fanm armf farm fram

frlenbs fnlerds frlonds frlens frlends

a



T

. APPENDIX'B

e e 4 pENTON VISUAL RETENTION . TEST, FORM D*

by
)
ar -

Directions: "I am going to show you a card with some-designs on
o it. 1I want you to look carefully at the designs and
draw exactly.what you see."

*Sample used to assess‘visuomdtor_ability.

Lo
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o

e \

AW
2/

BENTON  VISUAL RETENTION TEST, FORM C*

.

Directions: "I am going to. show you a eard w1th one or more des1gns
s on it. After I take the card away I want you to draw
exactly what you saw on this piece. of  paper."
s o

) | *Referred to as the Memory For Forms: Test in this study. -

. °‘\§_ . |
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APPEND"X C

TESTS CONSTRUCTED., FOR THIS STUDY

A

Each series was presented separately on. 3%" by 9" cards.f In this
appendix only. the scoring sheets will be represented '

Directions for the Digit Span Test:

"T am going‘to show you a card with numbers on it. After I take the:
card away, I want you to tell me exactly what numbers are on ‘the card.
‘Tell them to me in the same order if you can.'

Directions for the Letter Memory and Worq‘Memory Test were similar %
~except ‘letter' and 'word' were substitutéd for 'number'

» .
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Name :.

SCORING SHEET FOR'

DIGIT SPAN TEST - . S

SERTES | o  TRIAL 1 o  TRIAL 11
2 ? ‘_: SRR < R 26
3 L cT2e L : 862
s 9748 | sty
s S 4%596 o 21635 | | -
. | .} 153824 o '285359’1' | \\\&\___, :
7 ‘. »‘ ,2937461" o 47&6925
I  ssuss7er . 35169748

g 824739516 - . 752684931



SERIES -~

2

SCORING SHEET TOR
LETTER MEMORY TEST

TRIAL 1

cq

bmr o

gzfs
ztbre
bvnygb
mérfbsk ’

f jwzsbxv

“dbxcshqnyf

~
N

~ Name:

TRIAL 11
Xp

dnv

Jjpyc
ﬁldnr‘ 
hxmjwd::.
'Qqudch‘

znfpclsn .

t1bdsvkph
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\
2a help
b some
3a said
b s th‘t
ba ~ can
b what -
e\ ‘
J .
Sa goes.

ook

out

’went.
 this.
were

© find

get

know

their

aﬁd

down -

- have

come

“her
- 1like
they

- 8ee

 glve .

our

take

did

Call

- would

_want

 SCORING SHEET. FOR

Name: /

WORD MEMORY TEST

then

‘you

now

makev

“work

where

has

here

soon

its

will

how -

she:

call

run

. 'was

off - say

these who

may  your - just
A . ) ) .
could why came -
when the not
those 'been  for
but . are  sew
does too - - them
that his  with

‘buy  which = him

well

must

this -

vlet

_had

from”’

o)

use

made

" .there

“live .
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thinki.‘f



