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ABSTRACT

This study furthered research initiated by Popp

&

(1964) concerning the confusability of specific alphabet

letters, and was concerned wit% investigating whether thgre
wefe significagt differébcesigmong priméf& g%ade chilarén
in their abilit?rto disérimiﬁ;te simiiar énd'revérsible
létters and whéthqy differenéeé¥w0uld predict reading achieve-
ment.. A furtﬁer erpose was to detérmine if tﬁé confusabi}ity
of these letters would change accoraing to position iﬁ a,
word. |
Ten visualhdiscrimiﬁat;oﬁ tests'bf identic;l deéign

were constructédfﬁith each test'iﬁem contain}nggﬁmpxﬁistréc-
tor. Theréesf items ranged ;ﬁ difficulty frdm.léttérggin

isolation to letters located in words and nonsense syllables

from three to seven letters. Significant differences were
determined by observing the scores of one visual discrimina-
tion test ir the presence of another visual discrimination

test with/the criterion variable a word recognition'test.

4
~

Tﬁé'déta for the study was. gathered from seventy-
:five pupils,:twenty—f’ e inveachﬂof kindeggaften, grade one,
and grade two, fre- a public school im Sf; John's{
Newfbundland. All tests were group tests,}with the data"
.anal;éed By Applied»Multiple Linear Regression. |
. The findings indicatea that the scéres'of the tests
of similafvletters were more ffequently éignificant_at the.“

~ iv



kindergarten and grade one levels, while the tests of

reversile letters were more frequent%y Significantdéf
the grade two lewvel in predicting achiévement.on the word
recognition teét. Generally, vfsual discriﬁir tibn compe—‘
tency incféaséd wi;h increase in grade'levélt

It was concluded that the ablllty to dlscrlmlnate
' <
similar letters is distinct from the ability to discrimlnate
reversible letters, and that visualvﬂiscriminatiod of'rever-‘
sible letters is a more complex task ﬁhanltﬁat of similar
letters. , 3

Thefefore; more attention‘Should be focused on the,
tasks'of‘visual discriminatiqﬁ of Confusable letters and on

. the development of exercises at primary levels to strengthen

the skills for'discriminating these letters.

'
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'CHAPTER I

THE PROBLEM

sy

o

“1. INTRODUCTION TO THE PROBLEM .

v
’.

Early 1n the twentieth century educators bedame

more noticeably concerned about the nature of the reading

a.‘;c?.

act. Paﬁt of this cohcern grew out of the developing_,

o . SN ) sen

awareqesé“that”the mgvément from non*reading to reading
g g / Ll : .

RN 5 : o : . .
involved a series of diffidultvand'complex learning acti-
: ‘@ )
“vities. Early research ‘'sought to. differentiate the skills
- - Y < /-, Ah b
involved/in beginning reading and in so doing severalty
/

/\
importarit aspects of the reading process tone' of which
Ve ~

was called "perébption" ﬁere idemtified%- This'initial

L

3

. - <
y - concept was tod generalized and obscure to be useful for
. 4 N
describing begin?ﬁﬁg reading skills and, therefora, was

accepted for acshort.time only, for it was immediately//“'} \§
recognized that a nnmber ot-ekills were ‘involved in thé‘
berception of words. In addition;;fhe relationship, wdfch
" some of these skills bad to reading was not clear. f "
The followi:g sectiomn Q111 concern the reading

process, word recog1ition in *he reading zfocess, and

visual discrimination 1% vord recognition.

The Reading Process

‘Reading may be -described as follows (Gray,. 1940):

The good reader directs Hhis attention.to,the_printed page
- . '5 ‘

‘ot

1

-
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‘reactdng to ideas implied but no't stated by the i:iSor

) - e ) - ‘ o l . N 2
—_ Q : . . , “
" ‘ ‘ y . ( A T \

. “ i . " K ) ~ . E . ’ B 4 “ v
with his mind 1ntent on‘meaning‘ He regczs to each Mord
< . : [ [
or group of words with a group of mental assoc1ations

y T . ~

"regarding,;he word’ form, its sound and meaning With

1

the aid of these associations, he discrimindtes this word

or word group fdbm all. others _ T 7 e ) :
B “The words and word clps;ers are.fused intofthoughtsa

as their meagings become clear.. ‘The . reader as';; hol%

in“mind each thodgﬁt analyses, synthesizes and reacts, /

) :} . L e

. b N
‘wﬁile reading through the sentence.' The rea%er may retain

~ : . gl [y
many or allvof the ideas of successive sentences, thus .

obtaining a. clear impression of the author E intended )
. g . : : .

. . R Vo - 4
mea&/ng . oo - N ; 2 ' ~fT
< ". \\: : N ; . - -~ N ’

The reader may go beyoud the 1iteral meaning in‘ ~7F

)
. [ .

- ¢

and im id@ntifying the author s purpose mood attitude

toward the reader.’ Some of the ideas may be blended with

the reader's previnus experiences,*and this fusion may
3. P4t

result in more precise concepts which may become part of

the: reader s associations for future reading. A

3 L

The reading process begins with the- reader looking

at “the printed page; it includes the recognition of words,,

the understanding of sentences and paragraphs the inte—, B

1

l

gration.of meaning into,the-readeffs past experientes, %

, o
and reaction by the readerhto the author's ideas. ‘ '

<
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Word Recognition in the Reading
Procegs

Word recognition is that part of the reading
process inzwhich the reader sees and < -ts to each word
group wintvthe intent of getting meaning. The process of
recognizing printed words is complex:and may vary from
reader to reader. This study 1s concerned with that
part of word recognition'inhwhich tne r&adgr discriminates
between letters and groups of leétters./ The reader must -
be able to see clearly.the letters or groups of letters
representing the-sounds and to differentiate each.letter
ﬂor group of letters from other letters. The process'of
differentiating‘among letters and groups of letters
received through the‘visualVSense is called viséal discri-__
mination. Visual discrimination is the detecting of like—
nesses and differences among letters and groups of 1etters;

Visual Discrimination in Word
Recognition

Pop (1964) has pointed out that certain pairs of -
letters are more: confusing to five year old children than
are other nairs of letters. King (1972) in a comparison
of two kindergarten groups concluded that early instruc—
tion in letter recognition wvas significant in predicting
success in reading .Hill (1936) found that the location,
of letters in words may increase the confusability of the
yord. Further, Gibson, Gibson, Pick and Osser (1962) in

Ty,

\ﬁ
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\\é'study traciﬁg the 'development of visual discriminatioé
stated that it is the‘diétinstiﬁé features of gfapheme
patterns which are responded\bo in éhe'discrimination of
letterflike forms andAthe improvement in such n ‘

/
discrimination is the resgult of learning to detect the
invariiPps and becoming.sensitive to them. They'noted
that awareness of‘topological transformations, rotations,

. and reQersals; and line to curve tfansformatigns are
critical for 1étter discrimination. It "would seem apparent,
there re, that for Qord recognition‘oﬁe must consiséently

“and - irately identify all letters. Ithouldvalso.;éep
apparent for word recognition that one ﬁustvrecognize‘
t@ese»lette;s when they are located in words. The‘?oret
accuracy which a child has iﬁ visually 'discriminating
1etters-the greater éhouid be his ﬁord.&écognition skill.

In Beginning reading ‘memory of word form may
result in word recognition, but as-ﬁhe child 1is éxposgdA
to -a number of words, words will frequently?have gimilar .
cbnfigur%tion. “Furthe;more, inithéébeginnihgystages of
instruction in wotrd recoghitionﬂ one shouid tegchlthé éhi1d
to look closely gt-the 1ettérs and{seqﬁences of_lettgrsi.
whichqurm Qords(Smith and‘DechantE“1969; Kingy 1972)
Féilure to focﬁs on the simiiﬁrity'dfrsome woéd‘forms/would
result in incbrrect‘identification of letters and éequence
of 1étters. The child tg.benome skilled in phonié‘and

<

structural analysis must be a._.e to discriminate letters

o



and groups of letters of wof@s accurateiy. _‘ \
V;sdal Discrimin .+ jon and
Letter Corn o ty

flt - . *”(/1964) points»out that there are
two groups o. - s whichlmight confuse young children,
there has bégn little reséarch c&ncerned whicﬁ'pirectly
asCertains‘;hetber oné grodp ofaletters would‘be'more
difficult for visual discrimination than another group of
letters. Blaif:(1969) in a similar study of letter pairs
with pre-reading children does point out thét reversal and
rotation transformation errors in letter pair comparisons
occur most frequently. Money ( 1966, p. 27) argueé that in J

learning to read a child must, among other things, acquire

skill in the accurate identification of the position and form

" of letters and words. He identifies two concepts which the

beginning reader must-arrive at, and he calls these the law

of positional constancy and the léﬁ,of form constancy. Posi-

“tional constancy refers to the fact that a letter, td0 retain

4

its name must always be directionally oriented the same way.
For example, 3 ‘ou chénge the letter "b" on a horizontal

axis it becomes "p," on a vertical axis it becomes "d," on a

- depth axis (horizontal and vertical combined) it becomes_"q."

Money aégues that beyond ﬁhe recognition of individual

letters, poéitional‘constancy aISO'applieé to the serial



)
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arrangement of letters in‘woraég for example, reading
"was"<for "saw," or "on" for "na."

Form constancy ﬁictétes that alphabet letters to
maintain their conventional role iﬁ communicating meaning
must not transform their shape except within certéin
pféscriptions. Omission or addition would be likely to
chénge dne letter into another i;/ﬁuch transformations.

Examples would be "h" and "n." hould the top part of the

fﬁf be not observed, it would become an "o,

ﬁoney has indicatedﬁthat among other things. the
development. of these two concepfs is‘necessary for accﬁra;e
visual discrimination of letters and words. He does 'not
indicate for primary grade children the relétive complexity

of the: - tasks. Form constancy requires that omne recognize

in letters size of line, shape of 1ine; and the relationship.

of a l1ine to one ¢r more lines,. Position constancy requires
not only that one recognize form consta:..cy but also, the /
relative position of the lines on an axis. ‘ v /

!

Letters which may be confused by adding or
omiffing lines may be calléd similar letters. Létters
whichiméy be confused by rotation on an axis may be.calléd
_feversible letﬁers. The ability to discriminate similar
letters accufately may ngt be identicél to the task of
discriminatiqg reversible lgtters; ‘Tpis does not mean»ﬁﬁat'

: N
.each task 1s distinct from the other, but rather that there

\
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may be an overlapping of skills necessary'té perform /
each task as well as skills distinétqur each task.

%ﬁ summafy then, should a child not discriminate
accurately letters in words and sequence of letters in
words, he would'have-difficuity wigh readiﬁg,” The diffi-
culty wpuld be caused'ﬁy tﬁe child’s inabilit§ to be con- -
sistent in identifying;letters and words that he sees.
Furtherﬁoref p;SSible feasons fér confuéing letters and
words of similar f;rm may be thgt théachild has not acquired
the concept of forﬁ coqstancy; Reversibl; letters and
wordé méy be cthused because'thevchild may not have

acquired the conceptual frameworkfof positiqnal constancy.

\

II. THE PROBLEM e

Popp (1964) identif e pains of lettefs\kiqur—

garten children confused who had no hadipreQreading and

reading experiences. The letters of a‘éimple matching

— A
task which caused the most confusion ¢t ive year old
children wefe two types and. are listed below:

(1) reversible letter pairg --
pP-q, b-ds b—qs'dfy b—P, n-u.

(2) similar letter pairs -~
. h-j3, 1-1, c~e, h-u, k-y, t-u, h—x,‘
}-k, d-h.
™~ .
Popp does not state that one group of letters

might be more confusable for young children than the

second group of letters.
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RN .
Wheatley (1965) administered tests of geometric

i

*gsﬂapes, letters, and.words to chiidren who had not had

. pre-reading experiences; then,when the children were well

into a beginning reading ﬁrogram7she administered reading
tests. She, in trying to ascertain certain pre-reading
skills which would be good predictors of reéding achieve-

ment, found that children tend‘not to have difficulty in

—tetter discrimination when the letters are in isolation;

however, childre

—

do have difficulty discriminating letters

when these letters a®e in words«~——_Morecver, initial letter

discrimination 1s a cue frequently used fof word recog-

nition (Burke;.1973),therefore, letter discriminatiph skill
generaliy appears to be requiréd for reading accuracy. |
~ The pfoblem'is,then)that'it is not known which type
of cpnfﬁsable letters is more difficult for ydung children
to discririnate, aﬁd Qhether a partiqplar position;of the

letter in the word makes the task difficult.
III. NEED FOR THE STUDY

Xo study has‘beenfcarried out as plahned in this

'.research for the puippse of investigating confusability

of selected letters af'kihge;garten, grades one and two

level:z. ,.Sheuld children find these letters difficult to

discriminatejilearning.td.rea& may be more difficult.
- . » Y y

- : e



IVv. THE PURPOSE OF THE STUDY

It is the purpose of this study to assess v1sual
dlscrimlnation abllity of children at kindergarten,
grades one and two levels for confusable letters in
isolation; in words, and 1n nonsense'syllables. A further
purpose is to assess whether these visual discrimination
abilities for codnfusable letters predict achievement.dn
a word recognition test;: : C -

Since the letterApairs are of proven_difficulty,
and since the tasks were not beyond ‘the experiential back-
ground of the children involved, any significant differ-
.ences in test scores would probably indicste differences
in ability to drfferentiate the confusable pairs. <

It 1is generaily agreed that of the many factors
influencing w-- racognition 'abiiity among primary grade
children, one could include sex, inteli%§ence,'and socio-
'economic status (Spache and Spache, 1969). In order to |
limit the effects of these factors, that part of the
variance accounted for by sex and intelligence have been
controlled statistlcally in some parts of the study. An
attempt ‘was made to randomize the effects of socio- .
economic status by selecting a school for the study_which'

according to the considered opinion of local school autho—

rities demonstrated a wide range of socio- -economic status
J ‘
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- V. SIGNIFIZANCE OF THE STUDY

Most developmental reading pYograms include, at
“\

T primary level, instruction in visual discrimination

It would be worthwhile to determine at which grade levels,
”)

e

J/kﬂﬁdergarten, grade one, or grade‘two, groups of children
have difficulty in the visual discrimination of letters
in 1isolation and in words.. If errdrs in'the identifi-
cation of letters and groups of letters do exist at
specific grade levels, the information would assist teachers
'in'adapting instruction and materials in order to'inctease

visual discrimination skill among cnildren.

VI. TEST INSTRUMENTS

Introduction

The lettets in the.visual discriminatios tests
were considered 1in pairs; that 15; a ‘letter was m: :ched
with another letter with which {t is eonfusable; The
letter pairs were assessed for confusability in isolation,l
and when located in the beginning, middle, and ends of
words.‘ The letters were-also located in nonsense
syllables. Copies ~f these tests are.contained in Appendix

'1.

éimiIar letter pairs and reversed letter palrs are

terss used in the hypothesesi these terms are defihed

under the heading "definitioms." Since each hypothesis
J

rd
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is stated in terms of the test instruments, a description
©of each test is included here prior to the statement of
the hypotheses and is ‘not repeated in chapter III. The
letter pairs used 1in all test items are those letter pairs
identified Hy Popp»(l964) as beihg most confusabie to
'young children. They are listed in Section IT of this

chapter, entitled THE PROBLEM; o

The Visual Discrimination Tests

All ten tests have a matdhing to sample design
and their comﬁosition is summatized in Table I.

Test I . @

In this test the items contain,isolated letters
and the pﬁrpose of the test is to determine the exteht
to which similarity ‘of form Creates a problem in the
‘recognition of single letters:

e o ’ e

Test IT

The test items of this test contain isolated
letters but the purpose of this test is to determine
the extent to which .confusion by rotating a letter on
its axis creates a problem in the recognition of single

letters
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TABLE I

>

COMPOSITION OF THE VISUAL DISCRIMINATION TESTS

No. T mes Confusable

Confusable Letters
. No. Test Letters Tested
. Test No. Test Name Items Tested
A, Similar o7 ‘ ' 2 h-u t-u
Letter 1i-1 «e-c
Pairs ) k-y d-h
Tests ! hey h-n
I Single Letters 18 i<k
I1I Initial Letters 18 . 2
in Three Letter
Words
1V Initial Letters 18 2
in Nonsense
~ Syllables v
\Y Letter Pairs 18 : 2
Used together '
in Three Letter
Nonsense
Syllables:
IX Larger Words as 15 1 or 2
Initial, Medial
and Final Letters : - ‘ .
B. Reversed o 4 p-q b-p
Letter ' b-d d-p
Pairs b-q n-u
Tests
II ‘Single Letters 24
VI » Initial Letters 24 -4
in Three Letter
- Words
VI  Initial Letters in
. Nonsense Syllables
VIII LetterfPairs - 24
Used Together in
Three Letter Non-
sense Syllables
X Longer Words as 15 1 or 2

Initial, Medial
and Final Letters
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Test TII 6 : - !
Y

‘#ﬁ Three or four letter words make up the test _ _ems.

Initial letters only are changed in the distractor in

.each test item. Thé purpqse_of th>, test is to determine
if locating_cdnfﬁsable letter pairs of similar form in
simple &ords wqﬁfd decrease abiiity to d13criminaté between
such letters:‘ ‘

hat - rat _ hat

Test 1IV

In‘thigjtest'the items.contain ghree letter non-
sense syllables with initiai letters only changed 1in the
distractorvin each test item, ‘The purpose of this tess
is to deterﬁine ifvlocating confusabie ietter pairs of
similar form in nonsense syllables would decrease abiiity
to discriminate»between éuch 1ettérs; The purpose of using
nonsense syilables was té produce word forms in the test
-i;ém.which would reduce the ﬁse of ﬁeaning in the discri<
mination task:

hxt nxt - hxt

q -

NTesth

..Tﬁe.téet items used three 1et£er nonsense syilables.
Twoqféﬁtors pfgauced difficulty in this tést;'first, both
letfers of éach confﬁsable pa;r are‘inclﬁded ih each test
iﬁem; second, the séquence of each confuaabie~paif ié

‘switched in the distractor. The purpose of this test is
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L4

to determine whether changing the sequence of similar
letter“paifb:would decrease ability to discriminate between

such lettetrs.

uth “htu _ uth

k Test'VL
The testlitéﬁéiuééd three or four'lettér @ords
in which‘qnly the inifiél letter gf-the disgiactor iév
chanéed. _The‘pufpose of this test islgo?determiﬁe 1f
locating letter ﬁairs,'confusable due to reveréal'tendency,
in simple woras would decrease aBility to discriminate
between such letters:.

bet ) -Q det bet

Test VIT

J ‘. ] ' . ’
This test has items of three letter nonsense

syllables.: Initial letters only are changed in tHéJ

distractor in each test item. 'The pﬁrpose of this test
. . - : [

is ;o determine 1if locating lettgfvpéifs, confusgbié due
.to revers;l tendency, iﬁ‘nonsenseléjllaﬁles wouldﬁdecrease
ability to discriminate between s@gh letters. - Nonsemnse
syllablés were uséa to produce wof& fo?ms‘in the Lgst

\

he disérimination

2 ms to reduce the use of'meani:g in t

task.

prs . qT8 " prs
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/\ Test virn . ' -

’Three _atter nonsense, syllables and three letter

words. made up the items'of this test Two fagtors produced

difficulty.in this test: first both letters of each. cdn-

. =3
fusable pair are included in the stimulus word second

{0

these confusable letter

The purpose of this test‘is to- determine whether cha gingv
the sequence of the reversible letter pair's would d crease

3

ability to discriminate between such letters.

pig: .. pig gip

L] ! . \

Test IX

The_test items in this test have six, seven and
eight letter words and beginning, middle and final letters
are changed one at a time. The‘purpose of this test is
tordetermine whether word letter length‘and location of
1ettg?s would'decrease ebility‘to'discriminate;between :
‘similar'letter pairs. -

/ : sﬂying l sahing | : sayingi
Test X
£

The test items contalning six\ seven: and elght

letter words have beginning,‘middle and final letters

-changed one at a time. The purpose of this test is'to

determine whether word letter length and location of

[

letters would decrease ability to discriminate between



N K
Tever z, %etter pairs.

express express exqress

Reading Achievement Test

~ The Gates Primary Reading Test (195§) Type PWR,

Word Recognition, Form 1, hereafter called The Gates Word

Recognitioﬁ>Test, was used to agsess word recognition skills.
kb : .

. This test consists of 48 items each of which contains four
printed words and a pilcture which iilustrates the meaniﬁg

of one of them. <The task is to circle the word that‘ekpiains.
. S ‘

the picture. The ‘test measures‘the‘degree 50 which students
. m ; . ‘

can identify representative words.

K . “
. e o Y : Ll e
Intelligence Test’ T o L i

The Lorge-Thorndike Nonverbal Intelligence Level 1,

dnd Level 2, Form A, Primary Battery Tests were used.

These tests hereafter are called The/LbrgeFThorndike'

Intelligence Tests.' It wasfreeommended in the manual ;hatajg
Level 1 be administered to kindergartep and grade.one
_classes, and Level 2 to grade two classes.

In hypotheses I and II the visual discriminstion
tests are considesed in pairs} Statisticaliy, this means
thdt in assessing significant~differences, each visual
discrimination test will be looked at in the presence}of

®manother visual discrimination test.‘“For:example, in
hypothesis.I, Test III willsticossidefed ;stfhebpresence

-‘of Test -1V theﬁ'g;

\ . : - LT
AL

¢ presence of Test V; Test IV will
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. be corsidered”in the presence of Test V.

VII. ' HYPOTHESES

Hypothesis I.
When differences dttributed to intelligence and s..
.are controlled, there is no significant difference betwezn

a child"s ability to discriminate selected similar lette
."pairs on each of ‘Tests ITI, IV, V and his score on The
{ . . . - B ! .- N

JGates Wor:. Recdgnition Test:

e

‘

(4) for the total test sample
(B) fo€ kindefgarten children///.
. . Ve

‘ \. (¢c) for gradefoneichildren

(D) for grade two children’ SN

v

-Hypothesis 11
7%
. ) . . \ 1
~When differendes;attributed to intelligea%e and
sex are cohfrblled, there 1s no significant 43;;erence“
. ' . ‘ - I f
between a child's ability to discrim%nate seleCted_fbversed

letter pairs c¢n each of Tests VI, VII, VIII,Aand his score

u

on The Gates Word Recognition Test:.
'(A) fdr thg totglvtést sampie
- (B) - forfkinéergarten chil&ren

'.{ t.(C)' for grade one-children‘

(D) forﬂgrade two children e
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Rypothesis 111

. There is no significant differ ~.2 between a
child's: ability to discriminate select.i similar letter
pairs (total score of Tegts I, 111, 1V, V, IX) from his.
ability to discrimi hat« selected reversed letter pairs
(total score‘of»Tests 11, VI,,VII, VIii, X) as'reflected

in scores on The Gates Word Recognition Test:

(A) for the totul test sample
(B)- for kindergarten children
(C) for grade one children

(D) forx grade two children

Hypothesis IV o . . . .

There is no significant difference between a child's
.ability to discriminate selected similar letter pairs-:
1ocated in longer Words (score of Test IX) from his ability
te discriminate selected reversed letter pairs in longer
wdrds (score of Test X) as reflected in scores on:The Gates

Word Recognition Test:

; (A) for the total test sample
(B)Y for kindergarten children
(Cc) for grade one children

(D) for grade two children

" Hypothesis V | . o

The scores of the children on all of the tests

'intended to measure the :ability to discriminate selected



19

v

letter pairs (total score of Tests I to X) do not account

for a significént amount of the variance of the scores

on The Gates Word Recognition Test beyond that difference
accounted for hy intelligence:
o BN
(A) for the total tgét sample
(B) for kindergarten children
(c) for grade one children

(D) for grade two children

Hypothesis VI

Grade does not account for a significant amount

pf thevvari;nce of gsgtes on The Gates Word'Recquition

Test béyqnd that varilance accounted for by_the scﬁres of

the children in the tests infended\to measure the ability

to discfiminate’sélectedjletter pairs in 1ongér wordg (scores

[

of Tests IX 'and X).

ijothesis VIT

There is no relationship between sex and visual

discrimination (total score of Tests I to X).

JVITII. LIMITATIONS .

The tén.visualﬁdiscrfminatiqg tests were constructed
by the r searcher to measure‘the ability of childr n to

: (

discriminate between selected pairs of letters. Limitations

" are acknowledged as follows: : 7

13
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1. Measures of reliability were not applied
to the visual discrimination instruments
because these tests were too short even
though the letter pairs were repeated_at
least twice in most tests. '

2. Only one alternate answer was used for each
test item in addition to the correct
answer because of the.young age of the
subjects thereby intreasing the probability
of guessing.

3. Pupil scores on ‘The Visual Discrimination
Tests were high at all grade levels'
This l1imits interpretation of the
analjses. The pupil raw scores are .10t
contained in the analyses.

IX. DEFINITION OF SPECIAL TERMS ?

Visual Discriégnation ~- Visual discrimination is thé

detecting 6f likenesses and differences between -

palrs of letters

Similar Letter Pairs -- These are letters which may be
‘confused dué to similafity of form, that is, one
letter mayvbe confused with‘anotﬁer by adding or

. omitting lines. An example Qf a similar letter

pair would b "h" and "n."

Included as similar letter pairsiére lefter pairs
whigh to be confused would.include a reversal error along
with an error in formal_similarity. For example, td
confuse the letters "h" and "u," a reversal error 1is
required; as well as3an error by adding a.line. Such
letters requiring more than feversal'errors to be confused

will be classified as similar 1etter‘pairs in this study.
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The similar letter pairs 'in this study are: o

h-u, 1-1, k-y, t-u, e-c, d-h, h-n, h-y, j-k_-

Reversed Letter Pairs

p

Reversals are the confusing of letterswhich are
identical when rotated Aqkan axis. Reversals may be

classified according to three typzs of rotations:.
1. the rotation about ‘a vertical axis, e.g., b-d.
2. the rotation about a horizo -al axis, e.g.

b—po —-q
" 3. the rotation about a depth akis, e.g., d-p,
- b-q, n-u.

X. THE EXPERIMENTAL SETTING

N

The experimental design is reported in detail in
Chapger I1II. A summary 1is presented hefe. ”

The stratified, random Sémple used in the study
consisted of se?enty*five children selected from fhose
attending Mary Queéﬁ of Peace School iﬁ St. John's
Newfoundland. At the gime éf testing, March, 1967, the
k;ndergarten claéées.were two months advanced on a reading

p;ogram. Twenty-five of Qhe children im the sample were

N :

from kindepgarteh,.twenty-five from grade one, and twenty-
five from grade two.
Ten visual discrimination tests were administered

to the groups in order to test the hypotheses in the study.

The Gates Word Recognition Test was administered to\gssess
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‘reading achievement. and The Lorge-Thorndike Intelligence

Tests so that where neceesary int;l;igence Yariables
would 52 controlled statistically. |

The data collected were analyzed at the_University‘
of Alberta, Edmonten, using a multiple iinear regression

program to measure sSignificant variances among the selected

variables contained in each hypothesis.

@

XI. ORGANIZATIONvOF-THE REPORT OF'THEisTUDY

Chapter II contains a review of the literature rele-

ant to the visual discrimination of alphabet letters.

-

There has been considerable research in visual discrimina-
:tion and its relationshib to reading. Many of these
stﬁdies"were concerned with various types of geometric
figures; This study, in éﬁe review of research will  be
Concerne%ﬁprlmarlly with alphabet letters and words on
pepcil and paper tests of visual discrimination.“Some
attention -will be given to reséarch in visv _ dJdiscrimina-
tion thatvwas not concerned directly with letters and.werds,
but which indicete soﬁéfimplications for the visual discri-
mination»of'letters and weéds at the'primar§ 1eveis.
Chapter III presents aldescription of the experi-

-

mental de81gn, a description of the testing procedures and

the statistical procedures used in the analy51s Chapter IV .

ar

contains a presentation of the findings. Chapter V contains

can
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a summary of the findings, conclusions, implications and

suggestions for further research.
XII. -SUMMARY

Some children have difficulfy with reading. fhisv
difficulty may be caused by the child's inability‘to be
consistent in identifying letters and words he sees;
Similar lette?s?and words, and reversible letters and -
~words would be confused. The purpose of this study is
to assess visual discrimination ability of primary grade
pupils by obserﬁing theif abilitiea to Fiscriminate be;ﬁeen
letter pairs of proven difficulty in'isolatioﬁ_ana,in words
and non%i&ée syllables.g

incl;ded in Cha%ter I is an»introduction fd
the problem, significance of the study, the hypotheées,
limitafions, definition of spedial,terms, ;ﬁd ﬁhe experi-

mental setting.



CHAPTER II
RELATED RESEARCH IN VISUAL PERCEPTION
1. TINTRODUCTION

Chapter II will include, first, a review of é///f”'
/A//

—

P
current{theory concerning visual discrimination, and second,

a review of research relevant to tﬁe diécrimination of
1etters and wgrds.

Durrell and Nicholson (1961) feel that there are
éhreé essentialé fof pfogress in reading. One of these
.ess-nv =z2ls 1is thét the éhild be able to notice separate

sounds - a spoken words. If the child cannot do this, he

)
= ¢

will not be abie to relate the sounds to the printed letters.
A second essential ability QOr leérningvto read is
the ability to see differences-in printed letters anﬂ word
forms. It requires close discrimination to notiée:the
differences between B, p, d, and g. The child who cannot

tell }etters apért or notice the differences in word forms
Q) . . ‘

<

will have trbuble in relatinéwéounds to the 1et§ers and
words. | |

A fhird ability 1is observing>tﬁe relationship between
letter forms and the sound of tﬁe letter. When tﬁé rela-
tionship hatween visual Anavauditory elements of words has
beeﬁ established,ithe acduisition of sight vocabulary pro-

d

gressés rapidly.
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This study will-be concerned with fhe second |
essential abili;y in the reading process, the ability to
see likenesses and différentes‘in printed 1etters;

II. A CURRENT THEORY IN VISUAL
DISCRIMINATION : :

Monéy (1966, pp. 21—25)‘prop05es three constgﬁﬁies
which would influence a 'child's ability to discriminate
words and letters. He fegls that the pre-reader lives iq
a jungle of camouflage, 1earniﬁg during.hié pré—schodi‘ |
yeérs that objects retain their same ideﬁtity ;ﬁd meaning
irrespective éf‘transformations and disguise. ‘Without

changing its name or significance, an object mayﬂtaké Qﬁ;é

different visual form by rotation to any.poin;‘on‘theﬁéome’[_”ﬁ'{

. o

pass. It may be dismembefed, or subtractéd from. Ig;ﬁayr'“ﬁﬂ

be embellished and added to. 'Néﬁertheless,*the'nbjeé$‘

«

has the same designation and meaning. The object pbeys“ff%“”

the law of object conmstancy. Money argue’s thﬁt'léérningflﬁy;
. . : S » B 5y ‘ T
to read turns the pre-reader's conceptu.l world of ijgqt

¢onstancy into chaos, for it-suppiants a..d suppleﬁeqté tﬁe

law of object constancy with the law of directional ,wﬂ%? 7

-constéﬁcy and the law of form constancy. : . Coe g

In learning to read and write, the law of direc- 'y . 4y

tional constancy applies both to letters and to their

arrangements in words. An alphabetic letter, to retain °

its name and conventional role in communicating meaning,
. o
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must always be directionally oriented the same way.
Errors in letters and words may occur when they are

rotated on either a vertical, a horiiontal, or a depth

axis. Money also argues that the law of directional cons-

tancy applies to the syntactical arrangement of words 1n.
sentences}as well as to the serial arrangement of letters
in words.

The law of form constancy dictates that a letter
to retaln its meaning, must not transform its shape except
within certain prescriptions. Omissions or additions are
likely to change one letter into another in such trans-
formations. Money(reported that the.application of . form

constancy 1s extremely inconsistent. The beginning reader

. must differentiate capitals from lower case, and also

Q

rariations of font. It is also necessary to‘distinguish

and equate print and cursive script. Recognition of all

these differences and equalities, added to those pertaining

to directional orientation, constitutes a very complex

task for the young reader.

Money's. theories of constancy are related to this

A

study, since it dis felt that any significant difference

in the ability to discriminate letters and words of similar

32

:'form,,and reversible letters and‘WOrds,‘would support the

-idea that for .accurate visual discrimination of’ letters and

words one must possess a clear concept of form constancy.

Furthermoreﬁ%ip@ application by Spache and Spache (1969
. a ) C . @ R R . v

-

@
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PP. 13—15), of Vernon's (i962)'theory of perception to
reading gives considerable attention to object constancy
and'its application to reading. Howevef, no conside;ation
is given by Spache and Spache to thé.poséible influence

+, .
of form and positional’constancy upon visual discrimination

of léttersp The Siy%lgg ;nd revergéd>ieﬁter pairS‘USéd

in this Study come within the‘frameﬁb@ﬁ-of Money's léws

of form and positionail constancy respécti?ely. Gibson,
~Gibson, Pick and Osser (1962) sought to trace Fhe develop-
ment of discrimination of letter-like forms in éhildren»z
fbur to nine years oid, paying Qttention ‘to the kinds of
‘transformations that were hard and éasy to disc;imina;é

‘<

at different age levels. Geonfetric forms wére cinstructed
wiFh the following transformationsArepresented: line6to
éurve, reversals, berspective tranéformations, and rota-
tioné. The results'showeé that err&rs decreased from

age four to eight, but rate of declineﬂwas gquite diffe;eng
for different'types of transformation. Errors for break
and close started low and dropped to near zero by eight
years.‘ Errors for‘éerspéctive trénsformationé sta:ted
high and remained high‘ Errors for revefsalsvstartéd high

but déclined,rapidly. ~'The authors felt that reversal

errors do not serve as distinctive feature errors, since

an object is seen to remain the same. object 1f it is turned,

and what the child learns is to pefbéive‘its permanence

~
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despite change in position. This study may be xrelated to

' ‘the confusable letters of the present study as followSﬁ

reversals -- p and q; b and d; breaks and closes ~-- o and
¢; ¢ and e; 1 and i; rotations -- n and u; d and p; rever-
sals and rotat ans -- b and P.

IIT. A REVIEW OF RELEVANT RESEARCH

i

Co
Edrly Research in the Perception of
Letters and Words

)

o~

: G
Early research concerned with the discriminatioe
of letters and words was conducted by Smith (1928) -and by

Gates (1926) Smith a*oued that general abiLity in. word

’ recognition cannot progress very far until pupils have

@

l eveloped the particular ability of making visual dlSC(l—

minations, at least to the extent of being able to match

to match word and letter forms and reading ability of 200
first grade children in a Detroit sc ool. The moat‘diffi—
cult letters children found in theNietter“mamching test
wfie -- b, p, q, and d;‘ She fdund“alsc, that children of
low intelllgence made more errors in matching letters

than did children of high intelligence. Included in thieg
study was an attempt to determine the effect which the
different letters had upon matching when combined into

groups as they would appear in words. Thes/4tests were

of three tyﬁés: (1) hard letters (as asseseed in the

_..,word forms. She found a correlation of .87 between ability
N '

g
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matching., test) at the beginning and end of words, (2) easy

lettera at the beginning and hard 1etters7at the end of

‘words; (3) hard le&t;rs at the beginning and easy letters
AN A‘f)« .

at the end

and ending with a hand letter is not necesarily harder to

.}

{
match than one which begins with an easy lettér and ends

with a hard letter.

s

" Significant in Smith's study was her realization
that" imbedding a letter in a word might add - significantly
'to the difficulty of the letter as determined by a simple

letter matching_task.

In the present study,letters are considered both

in isolation and when:imbedded in words and nensense

syllables:. _ - Lol
Gates (1926) began a serfies ofvexperiments in- oy
perception and reading which xan through a number of »

years.. -The eanlyistudies werefan attempt to identifyl‘

v

perceptual abilities influenctng success in reading. Rele-
vant to his early stuydies was ‘research in geometric shapesg

as they rglated to reading ability. These early studies

of Gates indicated that“the'ability termed "word percep-

one part of which is ‘the ability~to detect small

di%ﬁ@rences in words, bears a close relation to reading
‘i -

Intebligence had a correlation slightly below .the word

3]
perception ability and* tests of the perception of digits

.t

' o - - , R -
41 o ' . : L.
D - &'\TZ ’ ’ ol



and.geometric figures\had;low but significant correlations
with reading Of major concern 1ls Gate's conclusion that
there is not a particular perceptual ability, but! rather
a number of perceptual abilities involved’ in reading
This supports Money's laws~of constancy which are considered
1n this’ study.

S Gates and Bond (1936) ‘conducted a-study o&yfour
‘large classes of children who were given instruction in

reading soon_after entering first grﬂde. Among the tests

given were the following ‘tests of naming the alphabet

W

letteré,‘reading letters,'matching words, looking at a.

word and comparing it:to words similar o it in order to
pick from-the;eh%ords the inLtiaIIWOrd, form matching. All
téstsg. but the form matching tests, that is all verbal )
tests gave significant correlations with ability to learn

‘to read. Letter and word mgtching: tasks are contained in |
test instruments of this study

'

Hill (1936) conducted an analytical study(at the-

'beginning level with normal readers investigating some

types of:errors in'word’discrimination{ Among the tests
given were "cues" tests in which‘the emphasis was upon

“the use of certain aspects of words as cues for the o ﬁﬁ
recognition of whole words.. The factors which H1i11l con-
sidered might be operating as. inadequate cues were the

beginning, middle, end, beginning and end: positions of

words, the configuration of words, and additions andl
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T .
omissi of letters.f/;;;m en analysis of the data she
concluded that the:beginnings and endings of words were
mote ftequently used as.cues than the middle.

A second type of.teet admigieteted were '"details" |
‘tests. These required diserimination of letters in iSOIa;
tion and when imbedded in words-. Sigﬁificant among her
conclusions were the following: the lettege cogtained on
the tests when'preseﬁted in isolation caused 1ittle“trouble;
configuration was not significant; the order of 1etters
geve rise to a'}elatively large number of errors.

The thir&itype of testgedministered‘were "orgahi—
zation'" tests involving the letters p, q, b, d, n, u; "
in three types of tests letter discriminations, diserimi—_
nations between words ‘in wh” .n c¢aly one ietter was placed
in a different orientation ind th- discriﬁinationiof wotds
in which 1etters‘&e;e comple 21y caitted. She found a
~continuum from practically ‘mo discrimination abil%ty to
accurate discrimina ion in the letter form; test, Also
reversible lette:quppearing in words cause'mote diffieglty
Iﬁ.discrimination tgan those same letters appearing in
isclation. \ .

Several p;ints could be noted concefhiﬁg Hill'e
study.' She along.with‘Smith (i928) does indicate thet,]
imbedding the letter in a word seems to be more signifieant

in predicting the- confusability of the 1etter in reading

rather than determining-letter confusability simply by

I 3
1\“'
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comparing to other letters. 1111l does not use words but
rather nonéense'syllahles, in order to lessen use of meaning
and familiarity with word to discriminate. it would seem‘
that achievement 1s an important consideration in that

fthe individual may build np facility»in‘discrimination

of letters in known words. |

i By considering selected letters in isolation and

also imbedding them in nonsense syllables, this study
attempts to further support the observations of Hill.

‘ Pretty (1939)'condncted a study of certain factors

influencing reading readiness. Among the tests given was

an adapted form of the Lee-Clark Reading Readiness Test.

; This test involved matching of letters and matching padirs
of words.yhich wvere identical except for the inclusion of
one superfluous letter in the second word of each pair. .
This testﬂcorrelated fairly highly with reading achienement:
Pretty conoluded that apparently a child must be ab"e.to
distinguish between visual sensations of the kind experienced
in reading ) Otherwise he is unable to deal with printed
symbols and is not ready to learn to read. Pretty's study
adds no new knowledge over and above the preceding studies

" but does support previous studies and this study.

Reversibility and Success , S ~_ﬂ.?
in Reading

Since this study is concerned 1in part with reversed

letter palrs, the following studies are related in’ that they
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indicate that the tendency to make reversal errors 1is
related to reading achievement.

Krise (1949) used a group:-of college students in
a study of tendency to make reversal errors. He hypothe-
sized that, when confusion occurs with symbols which are
identical when the background is disregarded, this con-
fusion is due to a lack of familiarity with the relationship
between the  various symbols and their background. In the
study,-one»symbol was chosen to represent the four letters
i, a, e, and o when rotated. The college students were also
required'to learn non-reversible symbols. It was found
that the’ college students required more time ‘to remember
correctly the reversible symbols than to remember tue non-
reversible symbols. Krise attributed this differrnce in
time to the confusion caused By the reversible characteris-
"tics of the symbols substituted for vowels. AKrise argued
that reversals are'primarilyycaused by the fact aat
students simply fin: -t -difficult to differentiate'amoug'
symbols Which:are gimilar. Krise argued that there might
be a,need_forwmaking studeuts more familiar.with:rever-
:sible letters” lt is also hypothesized in‘the present

study that reversible letters cause more difficulty for

By

primary pupilslthan do non-reversible letters.
Fotter (1949) investigated perceptiou of symbol,
orientation and early reading success. Several ofhher

findings are reported in Traxler (1955)., Townsend (195l),



Feidmahn'(l96l), and Wheatley (1965). ;Pepils were tested

on their_ability'tg performjthejfolfowing tasks: mateh

two, three and four letter combinations; match}reptesehta—
tional and geometric shaees;‘copyrshapes. Agalysis'of these
tes:s revealed the following: many children beginning to.
read had good word perception; ability to avold reversal
errors was found to be a cru ;1 ability,for eariy reading

-

- 3
success,. a finding which supports thf study; relationship

- /

between copying shapes and matching a'Llity‘femains fairly
high when mental Zgi is controlled

Feldmamn s révérsal test contained the same weaknesses

\ iy

as the reversals tést which A u+ d b Potter (1961)
Feldmann esed an adapted versic.a of ;tte:xs reversals test.
Wohlwili anh‘Weiher LS04 inv‘t“*gated the question
of.children's ability to’&iff-reft'et' stimulation on tle
basis of their orientation b& emplbying a‘matchi;gFfrem—'
sanple ,task, vin which ‘the subject was first trained to

respond to one of two stimuli which matched a sample stimu—

lus. The subject was then presented with a series of test

. -

trials in ‘which one choice.stimulus was identical with the\
sample.whiie the other was the 1eft—right or upside down
reversals of the same figure. |

o ‘Twenty—ﬁbur children hetween'the'ageslof forty—k
sevep'ahd’fifty4six montgs'were ihwolved ih'the experimenti‘
Significant aﬁong the.results_of the stud§ is the.findihg

that children as young as four to fivefyears old:have little

[
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difficulty, on the average, in discrininating stimuli

on the basis of their spatial orientation, provided the

task requires an orientation selective response to this.
It;should be noted in considering the relevancy

of this study to a discussion of reversals in reading,

as Wholwill does point out; that letters differ in impor-

tant redpects to the figures used in the study. Letters

are smaller and topologically more complex than the figures

he used b

Twohig (1972) in a study of the relationship between

body directionality, letter directionality, and reading

’ ’ %

achievement at the grade one level found that the'ahility to

discriminate directionality in terms of one's onn‘body and

uwith reference to alphabetic letters in isolation, words

and;sentences, appeared to be positively correlated with

reading accuracy achievement supporting the use of reading

‘achievement as the criterion Yariab%ﬁ in'the pPresent study.

Fnrther, analysis of the Proportion of errors indicated

that the lower reading group displayed a greater tendency

for global directional confusion (left right vertical

combined), while the errors made by the higher reading

groups tended to focus more on a 1eft right gradient

There was also. significant difference between the scores

. v; ey

obtained by the high, average and low reading achieVersv

| on the letter directionality test. Since this seems to

point out that intelligence 1s a significant factor in
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N .
directionality discrimination, intelligence is controlled.

statistically in this study.

Studies of Letter Pair Confusability

The purpose of_?opp's (1964) study wvas to determine
which pairs of alphabet letters were most often confused by
pre- reading children and therefore’ be most likely to cause
confusion in initial reading instruction. Sixty~five
children,vranging in ages from five years and one month to
six years and one month, attending‘a public kindergarten;
were divided into rive groups of thirteen subjects each
with an‘even distribution of chronological ages within
groups. Testing was done in early February%before the,

kﬁrmf ,

children had had formal training” in letter matching or

other‘pre—reading Ingstruction. Standard two-choice items

,of matching o sample design were constructed making

twenty-five items for each letter and a toJal of 650 items.
The children made a total of 1186 errors with the following

palrs being most frequently confuséd: p-q, b-d, b-q, d-p,"

b-p, ‘h~u, 1i-1, k—y; t-u, c—e,'d4h

a

h-n, h;y; j-k, n-u.
Popp concluded that cdnsideration of the distinc-
tive featdres'anﬁicf the formai'similarity of letters
should provide insight for training a specific skill in
visual discrimination ‘of let: ers.
The matching andlsampleﬂdesignfused in_the‘present

o . -
study is adapted from the design used by Popp. The selected
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similar and reversed‘letter palrs were those determined by
Popp to be most confusable for young hindergarten age
childrenl Further references to Popp's study follow in
other parts of this study

Blair (1969) in a study similar® to that of ngp
used two samples of children with both being tested before
recelving formal instruction in reading. One sample con-
sisted of fifty 'children uith a medianuage of six years,

zero months, nho attended a public kindergarten in a lower-
middle class community. The second sample 'consigted of
twenty~-five children; with a median age of four years, four
months, who attended a public nursery school supported by
a leading university in an upper-middle class community

| A total of 650 three inch by five inch cards were

.presented 1n five sets of 130 cards in matching to sample
tasks. The pupils were divided into five groups with 'each
group receilving a different set of cards, There were no
significant differences in the error score between the five
groups across the two samples. However, there was a signi-
ficznt difference (p < .01) in the error scores between
samples indicating that the kindergarten children had

fewer errors than the nursery children. The author notes
that the error rate and type of error of Popp's (1964)
sample of kindergarten children 18 mhre similar to the

sampledof nursery school children than\ to the kindergarten

sample. Thisestudy supports the letter pair selection and
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the matching to sample design of thé test instruments of

\

this present study.

.

Visual Perceptual Abilities and
Reading Achievement

The present study 1is coﬁcerned with the wvisual
discriminatiqn ofvselected simi;ar and reversed 1etter‘
.pairs in predicting reading acﬁievement and the followiﬁg
studies concerned with visual perceptual abilities and
reading improvepent are related to it. These sfudies s
genegrally suﬁport the argument that the vigual discrimina-
tion qf letters and words is Lital‘fpr reading success.. -

| Harrington and Dgrreli~(l955) were concefned with
certain perceptual factors and_geading. Visual discrimina-
tion tests were administe;ed by havingqstudents look at
a flash card and then seiect the word in a multiple choice
.,sitpétion. They found a significant correlation betwéenv
visual discrimination and the reading test. The authors
édnéiﬁded\that specific instfucfion in phonics and in visual
.and. auditory perception of wo;d eleﬁents is gSsgﬁtial in

. building reading vocabulary~fﬁ-éfimary grades.

A second study coﬂcerned with factors prediéting‘

‘suécess in firé%“grade“;éading_was conductedipy Durrell ﬁ
vand Gavel (1958)'in ﬁhichwtwo thopsand gtudeﬁfs participated.‘
ana letter matghing test a&miniétereé in Sepﬁembér it {

was found that a significant number of students could match

most of the letters, and hence it was felt that letter
|
|

a
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matching abilities werg'not predictive of reading achieve-
ment., This supportéd some of Gates‘previous research.

Goins (1958) carried out a detailed %tudy of the
relationship bétween visual,perceptual abilit;és and success
in learning to read with‘120 fiFst grade children 1in Chicago.
Her study was not concer;ed with letter or word matching,
but with pictu;esland geometric forms, yet‘it 1s:inﬁeres—

ting on the basis of her conclusions. Students were'given

pergeptual‘tests and the Chicago Reading Test. Then they
were given peréeptugl training, followiﬁg which, pe}cep—
tual testé and a reading test were administered a sécond
time. Among the‘conclusions arrived ét, the folloﬁing.are
‘pertinent to this present study:

ih Therewwére various types of bergeptual
-abilities and degrees of\poﬁpetencé.

2. The data secured from the reversals test

—m——

supportéd Krise's (1949)‘argument fhat
reversal errors in readiné were a problem in
visual_space percebtion.
Goins did not include any ‘"verbal" mater?él, thaf
~1is, tests that utilized words, syllables and letters,A
'since‘thesé tésts would only separate the readérs from
the non-readers at the gran one level.

Another intgnsivejétudy concernéd with perceptual

. factors in reading was conducted by Malmquist (1958) in
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Sweden on'365 grade one studehts in two communities.

Among the tests included were: geometric figures, letters,
digits, geometric configurations, pictures.- The research
'findings from this study" indicated that the ability to
distinguish between letters and numbers was more closely
related to reading ability at the first grade level than
the ability to distinguish between geometric shapes or

the ability to distinguish pictures. Malmquist expreésed
agreement with Gates (1926) that perception was not a
unitary function,vbut rather would vary with different

)

types of reading materials. .

Malmquist's Visual Percept on Telpak

though helpful in dc.ermining letter matehfga‘ 2 G
, ) Ve

- factor in the relationshiplbetween perception and ;eading,
would nbt i1solate particular skills in the visual discrim-
ination of letter words. This wac due to'the diversity of’
design of the test items. The test items in the present’
study are a simple matching to sample design with one
distractor.

Feldmann (1961) attempted to re-examine the con-
clusions from previeus‘researCh by investigating the'devei_
opment of visual perception skills and the relation of
those skills to reading. Ninety-five children at each

level from kindergarten through grade five, were measured

on tests of intelligence; three visual perception tests --

the Bender Visual Motor Gestalt Test, the Gestalt Completion
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Test, a Eﬁversals.Test; two reading tests. In that this

was a developmental study it was concerned with visual

,perceptio% skills in relatldn‘to age. Data analysis

indicated that general visual perception, form sequence
and orientation skills were related to reading at all grade
levels assessed.

In the Reversals Test a three letter nonsense

1O
syllable was printed alone on a page. The child was allowed

to look at it for an unlimited time, and then had to locate

it among four nonsense syllables on another page. Feldmann

1‘% .
,m
*

‘mentioned that the thpée distracpors were of a specific

"form:.in one the original letters were in exact reversed

sequence; in another the letters were in mixed sequence;

in the third the sequence was correct but one letter was

reversed in direction. The obvious'Weakness ofvthis test

was that unless you looked at ‘each child s respdnse on
each test item you would not know the exact error made.
For that matter, all the errors made by all the children
in the samp.e could have been errors in sequence and not
errors Iin reversals. . |

.Wheatley (1965) examined ‘the relationship éxlsting
between certain visual discrimiﬁation abilities at the
pre—readiqg stage and achlevement.in reading ag the end -
of first grade. Thg squects consisted of 102 firét grad;

pupils attending three public schools in Edmonton. The

- o ...o
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vigual discrimination tests constructed by Wheatley
included: form rotations; reversgals, configurations;.
pattern details, letters, and words.
Correlation"coefficients were computed to deter-
mine the relationship between the visual discrimination
'abilities tested and reading achievement. A comparison
made between the six form discrimination:tests and the six
letter andé word matching tests indicated that word and
letter matching ability was: more closely related to reading

ability than form matching ability. Correlations also

revealed - ,hat word reversals was significant 1in predicting.

readiﬁg*ae ievement at the .05 level of confidence They
‘further revealed that letter matching was significant in
predicting reading achievement at the .01 level of con-
fidence. Wheatley did not identify selected letter pairs
which would be QOnfusable when located in words. h
_ Barrell (1965) was concerned with the controversial
'reports as to whether visual discrimination of letterS‘:

or visual discrimination of words best predicted first

grade reading achievement Investigations by Smith (1928),

AWilson (1942), and Gavel (1958) provided support for the
position that reading readiness tasks requiring visual
discrimination of letters best predicted first grade
reading success. On the other hand, the work of Gates,
Bond and Russell (1939) indicated that visual discrimina—

tion of words was the most valuable predicator of first
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grade reading-achievement when compared to the other

visual discrimination tasks.
'//r : Barreil in a study of 72% students 1in 26 first
grade classes . attempted to determine whether visual
discrimination of letters or words was the best predicator
of reading success. He concluded that word matching should
be included A an/optimum combination of visual %iscrimina—
tion tasks for predicting first grade reading achievement.

Thus he supported the position ef Gates, et al. (1939).

. Barrell also found 1in support of Goins (1958) that

e

reversals measured a type of visual ability which was

useful to predicting first grade reading schieyementq_ "'
Burke (1973) undertook to explore which‘cnes )

childnen used to recognize words visuiLLy//ﬁﬂ;;:i:i;;;;;///

’attempted to pronounce a word” regardless of whether phonics,

-or the "look and say ' method had been stressed, he must

T

“Tememher some prominent cue in the word which would enable

h t ’ -
1im to recall it when he met ‘it againgzndrggtempted/its
f

e

pronunciation. The samp}e/iongfsted 48 grade one

o

children who were of average IQ with an equal distribution
over sex and reading achlievement level The results showedl
that initial letters were most frequently used asg’ cues’ to
word recognition while shape was least used Though the

use of initial lettefs as cues was a limited- word recogni-

tion ski1ll, it was evident that this skill required accurate
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visual discrimination of letters. .

& - ®Two hundred students (Smythe, et al.;l970) enrolled
approximately fifty per grade, Ain kindergarten and grades
one through three,’ were the subjects ih an examinatlon
of ‘the development of children's knowledge of.both upper-
case and lower-case letter names. The pupils were assigned
to one‘of four chronological age groups,v65;76, 77-90,
91-104, and 10§—l32 montns. The 1etter naming ‘tests were
administered igdividually to each student . ‘

- Performance on the lower-case nan. ag -agt mas
generally poorer _than that on the upper‘case naming test,
butamost pupile hacd almost completely mastered the lower—
case naming te-. t- the end of Grade Two. This supportedvﬁ
ithe grade selection for the present study.

Since. Smythe et al. (1970) found that ge groups
?gne.and two above had higher discrimination scores for
the upperzcase letters than: for the .lower~case letters,
a rank order correlation was calculated between the per—
centage of group one and two pupils correctly discriminating
‘each letter. Separate calculationsbwere made for upper—
and lower case letters with P > .50 for upper-case letters
and p < .05 for 1ower -case 1etters. The ability to
discriminate4letters was included'in the naming task, but

the study showed the relationship between these two skills

wags significant only with respect to lower-case letters.

,
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This supported the selection of lower—case'letters for

this study ..

Visual Discrimination Tfaining
‘and Reading Improvement

)

The present studies concerned With the visual

discrimination of seleeted similar. and reversed letter o
ST
pairs and the following studies concerned with training .

in the vJeual discrimination of words and 1etters gave 4//K

background information which supported the decision inﬂ

N9

present study to use confusables. - . 1
<, .

f
'))‘
King (1964) compared six groups (twenty- thtee in

each) of kindergarten‘children learning to read four
words' foiiowing different kinds of. visual discrimination
training. The 1earning tasks of the groups were as follons:
1. Sucoessiee presentation of different ;eaning—
-fui pords from future reading task words along
with the presentation of visual torms,_sounds
and pilctures. | | o
2. Successive presentation of different words
from the reading task words; but no presentation
oflpicthre or sound.
3. Suec%s&ive”preéentation of the same letters

which were constituent of reading task words.

-~

4. _Successive preeentation of the same words

- as the readfng_task‘words.
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5. Simultaneous presentation of words which .
were the same as the reading task words.

6. Successgive presentation of geometric
torms. g

King was interested in examining the effect of

three specific variables in visual discrimination training

on learning to read words. The following three questions'

were raised:

1. Does a set to associate words with sounds
and meaning dnring visual discriminatdion training enhance
performancelin learning to read words conpared to discrimi-
nation training with words that are not associated with
such responses?

This question was answered positively at the -.01
level of cdnfidence. |

2. \Does ‘vigsual discrimination training with
1 -

 indiv1dual letters or whole words bet = prepare children

for reading a word list which includes the sgame letters

and words that were used in the training? This question
was also answered positively with P < .01, Pertinent
" to this" question, the results showed that matching all
"the- single letters which were constituents of the ‘words ”

to be learned later in the reading task was more effective

for 1earning than training in matching the same words

which were to be learned.

«

/\ . '. oy
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3. 1Is a gimultaneous or a successive method
of presenting a set of words in visual discrimination
training more effective preparation for learning the same
g2t of words? The question showed neither to be superior
and hence was not significant.

On the ba:'s qffthis experiment, King suggested
that pre-reading and beginning reading pregrams be modi—
fied to include visual discrimination training with the
easier task of matching single letters to be followed by
the more difficult but effectiVe training'in discriminating
"words made meaningful by associating appropriate sounds
and meaning with‘the visual forms.

King's study was relevant in that she seemed to
eupport previous conclusions that there‘are'a variety
of perceptual abilities. However King seemed to indicate
too, the developmental nature of skills involving visual
discrimination in that she suggested training in letters
then in words containing these letters. Once children ‘-

became familiar with~gues necessary to discriminate letters

d . E [ . Y .
they woula use .these cues QpﬁdisCriminate letters in the

more cdmplex situations of:recognizing’meaningful words.
King (1965, pp. 337-340) fn'a study of.non-reading

kindergarten children determined the effects of visual

discrimination training with di%ferent types of stimulus

materials and different mefhods of stimulus presentation
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-on performance in a transfer stask consisting of learn}ng

rc read a list of words.
Conclusions arrived at were that superiority“pf
b
visual discrimination training with meaningful word

forms over word forms with no medning may be attributed

to one or more of the following factors: (1) training\was
provided in achiring a'éet'of discriminating responseé/(,“

which included verbal labelsy (2) tréining was prqovided

—~ .
P— - )

in applying verbal labels donsistentl&; and (3) tféining‘

]

was provided ih responding o word stimv i in a threéfoldl
manner similar to that re¢ "recd in learning to read: the;i
association -of visual for- 2 >und, and meaning,

‘Visual discfiminatio:"matching‘of all thé single
letters which were constit  nts of the wofdé to be learned
later in a reading task teuded to be Better traini&gftﬁéﬁ _
maﬁching the same words, éupportiﬁg‘thét parf of the present
study thch has a matching to gampie»dgsighvusing létters.
King (1972) 4in a cgmparison of 27,early reédersvto
28 r n-early readers found thgt’iﬁte%ligégce, §1sﬁal
vdiscrlminatidn, igtéer rec@gn;t%on;.Qof%};eéoggi;ion; and
rate of iearning'to read new wo;d§ yereithervariables most
important in diff-~ ..:iating.begwéép pﬁe two groups. She

concluded that -ear. astruction in these areas would’

assist in increasing reading ski1l.
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Samuels and Jeffrey (1966, pp. 337-340) designed 5
- a study to test the relationship between thﬁ,rate of
learning and the number of letters; and, in addition, to
evaluate the degree to which transfer was related to

similarity as defined by‘number of letters used in the

[

listi

The subjects weke thirty—six kindergarten children

‘from a Los Angeles school and twenty;fonr children from a
. & :’\ e
“Santa Monica nursery school.

The hypothesis that stimulus similarity would
prove to be a relatifely imhortant factor in paired~asso-

o ’ '
ciate learning, if the stimuli were unfamiliar and children

used as subjects; received strong support although it was

also shown that with«specialized training, the effect of
')l b‘

v stimulus similarity on learning was reduced considerably

" The results indicated that the~number of subjects who made \

}l;, v

“édentifications on the basis of a single letter increased

- with the number of letters on which they were trained Thds;
. g‘,' ‘,- A

‘training that forced attention to each letter was less
likelykto lead to.subeequent reading errors than training
which permitted the ch%&d to identify words on the basis of
.a single featurev ,In, letter discrimination training,

more attention would .need to be given towards efficient

J

»Adiscrimination of confnsable letters.

¥ 4

FY
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v, SUMMARY,

#
This chapter has been concerned withﬂMopey?s theory

of visual discrimination; and a review of relevant research
in visual disc;imination of letters and words. It was
indicated that a purpoée of this étudyAwas to aetermine
whether there is any signifieant différeﬁce in the ability
to discriminate between letters of férmal similarity and.
reversible letters. Signdficant éifferences may support
Money's Laws of Constancy, |

The research ind?cgtéd, on the‘whole,'thap'the
discrimination of letters and words was vital to';eading'
imﬁrbvement. Research was consisten£ in finding that of
the letters moét confusigg to'childreq,ﬁreversible'letters

N
N

were most problematic. "



CHAPTER III

THE EXPERIMENTAL DESIGN
I. INTRODUCTION

This chapter reports the selection of the test

sample, describes the construction of the research

instruments and the pilot study;f The procedures followed

in the collection and treatmeﬂt of the data follow.

II. SELECTION OF THE SAMPLE

\

The data for theupresent study were gathered from

-pupils in kindergarten, grade one, and grade two, from a

:»,.-x " N

public school in St. John s, Newfoundland in;garci

< e
aF

The: sample of seventy fiyﬁ“pupils seletted for this‘shgdy

PN

was chosen from fifty five kindergarten pupils, one huﬁdred
grade one pupils, and one hundred grade two. pupils which
represented pupils in these grades in -the city of St. John's.

In St. John's there are a variety of schools of variousih

iy .
Qo
G

religious denominations. Some of the schools are all ho ?'
LA T RE T

schools,bahd some are all girls' schools. Algo the pupils
of some schools generally ‘come from homes of lower socio-
economic status, and the pupils of other schools come from
homes of higher'socio—economic status. With the help and

advice of supervisors from local school boards, the

51
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three grades.
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investigator selected a school that was co;educational, and
that reflected a wide distribution of soclo-economic status.
The 255 pupils were seiectedrbecause as primary
pupils they were involved in the acquisition of visual
discrimination skills in learning to read. Three'gradeS"
were selected so that one might dete:nine what significant

differences, if any, might exist between the groups in

thelr abillities to discriminate lette . A second

kindergarten shift attended the school in the afternoons,

but this investigator was abIe to come to the school during
mornings only, so this particular shift was not considered
in the study. _There were a total of one hundred and ten

kindergarten children attending this school, of which fifty-’

five attended a morning shift and fifty-five an afternoon

shift.
:\"'J . )
The sample of pupils for this study was selected

randomly from within the school used for the study and was

'stratified by grade, kindergarten, grades one and two. 'Nﬁ

Originaliy ninetyrpupils:were selected with thirty from each

grade, however, because of absenteeism 1In the grades, this

=

‘number was reduced to twenty—fiVe'nupils from each of the

2
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CITI. CONSTRuz}iON OF THE VISUAL

DISCRIMINATION TESTS

ot

Since it,had been decided to assess visual
discrimination ability by observing children's abilities to

discriminate between letter pairs of proven‘dffficulty,
y
the problem of selecting a test design was not unduly

difficult The‘letter pair of proven difficulty observed
by Popp (1964) were chosen for this study along with a

simpde matching to sample design - Popp had prepared

i

projection slides and tested children'individually, and
this procedure was adapted toia pencil and-paper matching
test which could be administered to the primary pupils.
There are a variety of methods for using a sample

-y

and matching design It was decided to use a single
distractor. This seemed reasonable since it would be a

clear empirical indication of the task set by the test
/ 4 '«‘
items,'thus, it would .lend itself readily to analysis. If
' a4

a number of differing distractors were’ used in st itemsv

the task of analysing errons would be extremely diﬁ?iculﬁy?

. < X \‘ (Y ", j"
~For example, using a number of distractors one covild not

‘!
ot

be certain that the difficulty of the tasﬁéset in E?e test

items would not interfere with the discrlmination task

On the other hand, the‘simplicity of the single distractor

Coatow

test design would render’the{visual discrimination task _&Qu7
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understandable to a kindergarten child. Therefore, it was
decided to have the stimulus item on the left, and the item
and the distractor placed on the right. The selection of
one distractor fer.each test item would increase ‘the
probability of guessing and thus limit test reliability

To reduce this possibility the length of the tests was
increased by repeating the similar letter pairs twice and
the reversed letter pairs four times on tests one through
to elght. The‘reversed letter pairs were repeated more
frequently than the similar letter,pairs because there were
fewer and Popp's study (1964) illustrated that they were

- ,confused more often tban the similar letter pairs. The
problem as to the order of the two items on the right,was”
of eoncern only to the extent of enSuring that no regular
pattern of selection eould be readily discernible. This:
was accomplished b; using tbe other of the two bositions
for the distractor in the second item testing a confusable,
letter.. ‘ ?

Since the nniformity of the changes in the
placement of the distractor might lessen the‘significance
of ‘all of the tests because of pupil observation of this
pattern, intelligence could be 'a factor, therefore, ﬁhere
those tests we;; considered theﬁgffects of intelligence

were controlled statistically._

The ten visual discrimination tests were'divided
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into two groups, similar letterggﬁirs and re?ersed letter
. ,}," 'v
pairs. The designs of each of the ten tests were identical;

each test cuestion contained an_ ,ltem to be identified b%/
matching it with an identical item, and a distractor. The
only difference between the distractor and the test item

was the change of position of the letters of proven

)

difficuley.
Once the decision to use a pencil and paper test was:

determined, the formar of'tne test had to be decided. Two.

designs were. chosen as described below and as illustrated

: in Appendix 2 and three tests were constructed each using

both_designs,'a total of six tests. These six tests were
administered in a pilot study to ten kindergarten and grade
'one children. These children were from the same school as
that chosen for the study, but they were not included in che
main study. It was found that the children could
competently use both designs.:vThe second design was
- , -
chosen for“the study since the letters were smaller and
rnerefore cldséx to the usual word recognition cf a

printed page.

The first design differed-from the second desi;n

W

oy
- l\\)‘

in two ways. First, the letters of the first design were
slightly larger than primary print. The letters of the
second design were those of a .primary typewriter in size.

Second, the items on the “irst design were completely

LA
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gseparated from each other by connecting lines in a box-like
form. The boxes in the second design were connected from
one. itemfto the next bY'some.common lines. Since the

)

'jsecond design was selected fo- this study the tests in

ﬁ:Appaﬁdix l are examples of the second‘design.

Vélidity of the Tests
2 ek
Al

- The: validity of a test depencs upon the %ideliti
with which it measures what it purports to measure. It

is reasoned that The Visual Discrimination Tests have content

-

and construct validity._ The tests have content validity at

‘least for kindergarten children because the ,esters

(>

selectedifot the.study were found by Popp (1964) to be

confusable for:kindergarten-age‘children, Both groups of
‘" letters were located in words-and nonsense_Syllables in

order to detetmineiwhether this would rendet accurate
discrim; ‘ion of these 1etters.more diff’cult. Nonsense
syllable were selected inhotder~to expoae'the chiidren
to unfamiliaééletCEﬁAgroups in an.effort to minimize the

role of meaniﬁgs ae'cUe to assist in making .the correct

-4

choice.
The tes~” reasoned to'have construct validity .
because'gée test +rgn is basically a matching to sample

design as was that used by Popp (1964) It is consistent$

and relatively simple to suit primary children. There is

S
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s

but one distractor in each test item, and the only change
in the distractc is in the alternating of a letter of

the confusable pair.

Tests IX and X wereiconéerned with similar letter

¢
Y

pairs and revefsed“léttgr pairs in 1bngq; words. Longer
words would éontain four to seveﬁ‘léé;éggtm“inufééféwiiim"“wvu
to VIII inclusive where letters were imbedded in shorter:f
words and nonsense syllables‘of thfee letters, the letters'
were imbedded uniformly'in initial,.medial and final
positipﬁs th;bqgﬁout the tests, 'Tests I and II contained
similarrand reversed letter pairs in 1isolation. It was
decided to construct‘Tésts IX and X on the same pattern as
the preceding eight tests. Also in Tests:IXUQnd X it was
decided to use eacﬁ pair of confusab;e letters at least
once on the ‘tests and some letter pairs twice. This
information is summarized in Table I in Chapter I.

~

IV. THE PILOT STUDY

A pilot study fbr the purpdée of testing the
suitability}of the pfocedufes plannedrfor this e%yeriment
was ‘conducted in November, 1966'ih the schéol at yhich it
was decided to conduct the”main pa;t of the stu{y.' Three

tests of similar letter pairs and three tests of

1

fe&ersible letter-pairs were adﬁinistered by the



researcher. It was found that‘the-fide kindergaréen
children and the five grade one children could cpmpetentlyv
cope with the design having had some experience with

matching broeedures and 1t was aasumed grade-tw laren

would have no”problems either with the design. 0..er

changes to .The Visual Discrimination Tests. were descéri.ed. -

in the previous section. The-ten’children used In the
pflot-were not ineluded %P the main»study.-.At‘thia time,
November, 1966,:it.wasrdecined t&ieenduct the main
vﬁéperimehtal stuey in‘March;'l967, since at”this time’ the
‘ kindergarten children would haVe'had a beginning reading
program for two months should know. a number of aight words’
as well as have a knomle&ge of all the letters of the

alphabet
Despite the'near perfect test performance by the
children in the pilotistudy on Tests I and IT, 1t was

:decided to go ahead with the main study,since the number

of children in the pilot study was 'so *estricted
L . V. DATA COLLECTION

All tests were'group tests and were administered‘in
the main experiment by the investigator with the help of
six assistants. Meetings were’ held with the assistants to

‘prepare them for.their part in the experiment. ' The size
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4

.

. . - ) * 4 -
of the groups varied for the intelligence tests. At the

“kindergarten level, groups of nine were tested, at the

grade one level, groups of eleven were tested, and at he

grade two level, the group was divided into_tho section-

of fifteen pupils each and each sectiOn was tested

. separately.

The directions for administration of The Gates Word

Reeognition Test - and The Lorge-Thorndike Intelligence Tests

were contained in the manual of directionégenclosed with

-y

these'teéﬁs, and were followed exactly by‘all_fest

'_administrétors. The tests were administered in order from

ohgvto tén over. a period of severél days. ~in » the visual
disérimination tests wére §hort and were administered in
two gqqéécptive morning sessions Qf.aﬁoﬁt é half héur
durafign, the acquisition‘of visual discrimination skill
during‘thié.péfiod of time would bé limited. All tests

t

were administered during the period from nine to ten—thirty
in the morning. All children were given sufficient tﬁi@
tchomplete_all,tests. The approximate administration

time per test was about ten.minutes a total of one hundred

minutes for all ten of-The Visual DiscriminatidnﬁTestk.

® The directions for adminiistration of the ten .visual

Jﬁiscrimination tests were very simple, and omnce undefstog§
. the same procedure was used for each test. The students’

‘'were told to look at the sample item on the bottom of the
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tigle page. At ﬁhe_frontlof the clgss the administrator
had a copy of the test and pointed out the ffem'to the group.
The particﬁlar sample was then wfitten on ﬁﬂe board. The
administrator told’the students to look at the letter or
ietters on the left pointing_at the same pime-to the
bléckboard at’the particular iéem written there. Then the
studengs were told to pick from the two items én the right
the i;em that looked most Iikq the one on the le§t7 They
were then told to put a circle aro'nd the item that they ]
had pidked. Thenadmini' -tor ana assistants then checked-
to see thét all ugﬁerstood gﬁese di?ections. Following

this; the studentwaere ﬁold-that the questions on the
test'wére very much like thg one they had.jpst encwered.
With eahthuestion.they were to look at the item or the
left and then circle'the;iéem’most like it.  The —~igual
discrimination testé werefhot_timed;

1

- ~VI. SCORING AND TESTING
f
All tests were scored by the-investigator and his

assistants. One point was given for each correct ‘response

s

on The Visual Discrimination Tests, and the total correct
r;?ponses for each test became the final score for that
test. The scoring was the same for all visual discrimination

tests. The student was requi{ﬁd to look at the stimulus

»
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item on the left ,and to circle the matching 1tem on the

right. If he c1rcled the correct item he received one
. f .,,4v

point. The word recognition and intelligence tests_were

. B
.

scored as directed in accompanying manuaks.s: -

7. VII. ' ANALYSIS OF BATA

'::‘ The analysis of this experimental data was by an

7;appLied multiple linear regression as developed by Bottenberg

v \

%nd Ward (l9b2) Applied multiple linear regression

’(HM analysis was to determinfwthe 31gn1ficance of the visual
. J K . . "/ 7 y ;
o /

discrimination of selec%yd letter in the presence of other

1etters This~was accomplished by two models, the one
containing the letters selected for‘analysis,'and'then
,second without it. The resultant comparison between the
i / [ -

ﬂ”twofmonJS'determined the degree of significance of those

‘confosaole?letters in_predicting reading achievement.

T VIII. .SUMMARY
o iy . ;
T A - . (\;}—} -

ﬁi‘“rS, " A test sample of seventy-five pupils from

Ty, i : i

kindergarten, grade one, and grade two from a public

school in St. John's, Newfqyndland was selected for this

]
i

wstudy Administered to this sample. were the following:

The Lorge -Thorndike Intelligence Tests, The Gates Word
. I _ o

gy

/
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Recognition Tests, and The Visual Discrimination’ Tests.

This chapter described the test sample, the construction of

The Visual Discrimination Tests, the pilot- study, and

procedures for data collection and analysis.



e : CHAPTER IV

~

THE FINDINGS

Chapter IV is divided into three parts: fiTStiy’ a.

gummary of pupil performance on The Lorge-Thorndike

Intelligence Tests, The Gates Word Recognition Test, and

The Visual Discrimination Tests is given,Asecondly, a report

of the findings from the anaﬂyﬁes of the test scores using
multiple linear regress;on 1s made- and thirdly, a
discussion of the findings‘dsﬂpiesented.

j.

1. PUPIL PERFORMANCE
!

A summary of the means and stande;d‘deviations on
rintelligence,‘vprd recognition end visual disc:imination
tests which representbthe per}ormance of pupils in
kindergarten, érade one, grade two and.ene total test sample
s tressnted iz Table II. o

The mean chronological age increased with grade
leved;fhowever, as the teble shows there was only a fractidq
of a month/differenee between the neen‘age of pupilé in
grade ?ne, and thoee in grade two. The standard deviation
at the grade two level was large, much more so than that at
.:the kindergarten and grade one 1evels é@dlﬁnglcated a

Z
an% older than

e

RN 4

number of pupils there were both youmger

63
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"normally found. An expected range of eges at the
kindergarten and grade'pne levels was indicated.

The mean intelligence scnre decreased slightly
with increese in chronological age, and the standarn
deviatien was comparable at all three grade levels. The
mean intelligence score and the}stannerd deviation at the
grade two level indicated the presencebef older but less

intelligent pupils.

The means of‘the scores of The Gates Word

Recognition Test increased as the grade levels advanced.

It should be noted that at the kindergarten level the

mean saore was 3.48 with a standard deviation of 4.37
indicating that a number of children may not-have scored &n
.this testt This finding was surprising since these children
nete well into a pre—reading'program and both tne scnool

principal and the teacher stated that all should score.

At the grade one level the mean score wasv28.8
with e standard}deviationiof 12.03 illustrating'a wide
range of achievement, with an overlap of the highest'grade
one aehievers’witn‘the.1owest grade two achieversi At the‘i
grade two level the mean was 43.04 and the standard deviation;t,

.
was 6 07 showing some pupils at the grade two level may have
had perfect_scores. That a small number of the grade two pupils
‘may have obtained perfect scores on the word recognition test

was interesting in that there.was also a largefstandatd

"W
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o AN
deviation&%@ﬁﬁéé age variable at this grade level. It should

‘A be noted that the norms published in the test manual showed

"this test was sultable for American pupils at the 2.6

J?\Q

pupil scores increased and the sﬁéndard deviations

n The Visual Discrimination Tests the means of

decreased with increase 1n grade.level. Pupils at the

kindergarten, ‘grades one and two levels obtained'high'scores

I3

but there was a small but measurable increas; iﬁ ac?ievement
with increase in grade., At the kfndergarteﬁ:leveI:étquard
deviations ranged from 4.Q5 for Test I down to .75(for‘

Test III,‘at theVgrade one”level from 1.98 for_Tests %IiI

to .Aélfor Test ITI, and at the grade two level from 1.38

for Tést V to .00 for Test  VI. The cluster around the mean

underline the high scoring of pupils on these tests.

II. ANALYSES = -
In this study the predictor variables which accounted
for .an émount7of the Varianée of the criterion variable:

~.were the scores of The Visual Discrimination Tests. The

l.laCri;épion variable was the scpreskof The Gates Word

L4

. 'Récagﬁitibn-TéstiuSed‘to'measure pupiliachievement in
. ““ reading.-

Bt

- S
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The variance accounted for by both sex and

intelligence were controlled in Hypbtheées I, II, III and

Iv.

The investigator was concerned with, assessing
. ' : 1] R )
whether significant differences existed between pupil scores

)

on The Visual Discrimination Tests for predicting success on

The Gates Word Recognition Test; therefore, tests had to be
compared "in the presence of" other tests. That is, the
visual discrimination tests were compared in the presence
of ong‘another for Fhe majority of the tests. If a‘yisual
discriminatioh tesf in the presence of énother visual

discrimination test -did significantly predict achievement

on The Gates Word Recbgnition Test, this would mean that the
\\Eﬁﬁiisixgpility to perform on the particular visual
discrimination test differed significantly from'the other
discfimination test which was alse present in the qu;l
pointing out that a differentrskill was being tested. -
Résults‘of the analyses are reported b; gréde.. The

third section of the chapter will.discuss the findings” 'and s

>suggest the strands of a develogmental pattern. : g
. e ) .

Kindergarten o Lo

Table III reports the probability of The Visual

Discrimination Tests predicting achievement on The Gates -

Word Recognition Test for. the kindé%garten grouf,
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Sinilar let.er - =*s. Each of the visual

"acr: 'ine “don tests of s allar letter pairs, Tests IIT, IV,

anc I. account- - for . significane.amount of the

clan-e o. scores at :her the .01 or the .05 levels of
s.g-1 cance - ith th- xceﬁtion of Test III in the pre;ence
of Te. 17 ¢ac Vv in the presence of Test IV.

Th.. would indicate that the visual discriminatien

tests, Tests III, IV, V, and IX, would predict achievement

i

on;The Gatés Word Recognition”Test except as noted above.

Reversed letter pairs. Each of the visual
diserimination tests of revereed letter pairs, Tests VI, VII,
VIII, and X, accouhted for a significant amount. of the
variahce_of scores at eieher the .0l or the .05 levels of
significance with the excep;ion_ofvTeSt VII in the presenbe‘
of Tests VI and VILI. . |
-Indicatiens wvere fhat the visual Qispriminatiqn~

tests, Tests VI, VIII, and X, would,predict achlevemeﬁt on

The Gates Word Recognition Test.

Similar aﬁd reversed letter pairs. All.ef the tests
of eimiiafiletter pairs, together, Tests I, III,‘IV, V, and
IX, and all of ehe tests of revefsed ietter'paiis.togetherll
Tests II1, VI, VII, VIII, and X did not account, for a
sigﬁificant amount of the variance of pupii scores.

At the kindergarten level neither the five tests of

similar letter pairs in the presence of the five tests of.
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i

reversed letter pairs,-nbr-the same tests of }everﬁéd letter

= (t'

pairs in the presence of the 'same tesgts of similar ‘letter

pairs would predict aqﬁievement on The‘Gates Word

¥
J

"Recognition Tests.

Visual disqrimination total score and intelligence.

(/Al

All ten]visual,,cgcrimination tests in the presence of

i
R

intelligence arcounted for a significant amount of the

variance of scores at the .05 levels of significance on

The Gates Word Recognition Test. - Even when factors of’

irtelligence were controlled statisticaily the ten visual

discrimination tests cqnaide{ed together predicted
\_/'/ /

achievement on The Gates Word Recognition Test for

kindergartenwpupils. , -///

' Grade One

Table IV illustrates the probability of The Visual

Discrimination Tests predicting achievement on The Gates’

Word Recognition Test for the grade one group.

%

Similar letter pairs. The visual discrimination

testg of similar letter pairs, Tests III, IV, V, and IY¥,.
accountedifqr a significant amonnt of the variance of:
scores at either the .01 or the .05 levels of significance
with the exception of Test.III in the presence ofATeats v
A and‘V and Test IV 1in preseénce of Test V. |

v

These visual discrimination tests, Testalv; V, and’
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IX then, would predict achievement on The Gates Word

Recognition Test exéept as noted 4bove.

o

Reversed letter pairs. The visual distrimination

tests of reversed letter pairs, Tests VI, VII, VIII and X
accounted for a significant amount of the vafiance of
scores at the .01 level of Significance‘with the exception
of Test X in:the presence of Tesﬁ IX, Tesﬁ VI~in presence
of Test VII, and Test VIII in presence of Test VII.
Indications were that the visual discrimination:

tests of reversed letter pairs, Tests VI, VII, and VIII

would predict achievement on The Gates Word Recognition Tést
| ' '

except as noteq“above.

‘ Réversed'and similar letter pairs. All of the tests

of similar letter pairs, Test I, III, iV, V: and IX,
Qpcounted_for_a significant amount.qf*the'variance Qf pupil
scores at the;.Oi level of significancevbut alivthe tests of
eversed letter paifs, Testsbli, VI; VIi, VIIIl and‘k, in
the ﬁresénce of the tests of similar l@ttér_ﬁairs dié not.
"At the grade’one level the'teéts of simdilar ietter

pairs dqnsidered together are_sighificanﬂ in predicting

achievement on The Gates Word Recognition Test. However, all
of_the tests of reversed letter pairs considefed.together
when -in the'preseqce of all of the tests of‘similaf.letfef

—

pairs would not pfediCt achievement on The Gates Word

Recognition Test.



Sy

. Grade Two

Visual discrimination total score and intelligence.
) B .\..

All ten visual discrimination‘tests in the presence of
intelligence accounted for a significant amount qf the
;Qarianze of scores at the ;Ol level of significance.

" .This would indicate that at the>grade one level even
when factors of intelligence were controlled.the.visual

discriminatidn’tests considered together would predict

achievement on THe Gates Word Recdgnition Test.

.

@

Table V illustrates the probability of The Visual

\ . ¢
\

Discrimination‘Tests predicting achievement on The Gates

& . : ’
Word Recognition Test for the grade two group.

Similar 1ettergp§irs Only the visual discrimination

%’Word

test;,Test IITI, would predict achievement on -The Gate

T

: » h r
Recognition Teést except as noteb above.

Reversed lctter pairs. The visual discrimination

gtests,oereversed ictter pairs, Tests VI, VII, VIII, and X

accounted for a significant amount ‘of ‘the variance o -
‘scores at either the' Ol level of significance with. the

3exception of TestIX in the presence of Test IX, Test VI in

-

the presence of Test VII and\Test VIII in the presence of
Test VII, o, yi

The visual discrimination tests of reversed létter

pairs, Test Vi, VII, VLII,—predictﬁd achievement‘en The ‘Gates

g o : o o £ Ny
‘ |>7"‘-> .o P - R = '
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Word Recognition Test except as noted above.
. ! ' . .

Similar and reversed letter pairs. All tests. of

reversed letter pairs together, Tests'il, VI; VII, VIII, and
X, accounted for.a significent amount of the variance of
scotes at the .01 level of significance. The tests of
vsimilar &gt%if pairs together in the presence of the tests
;of reversed letter palrs were not significant.

This would indicate at the grade two level these /
. . /

tests of reversed letter pairs considered together were/

significant inipredictihg achievement on The Gates Word

o

Recognition Test. However, all the tests of similar letter
pairs considered together when in the presence of all of

the tests of reversed letter pairs did not predict

achievement on The Gates Word Recognition Test .

Visual discrimination totelfscore‘and\intelligence.
All ten visnalldiscrimination tests in the presence of
intelligence did not account for a édgnificant amount of.
the variz;ce of scores at the .05 level of significance )

When intelligence are taken into gonsidefation the
_Q13ual discrimination tests considered together will not

predict achievement on The Gates Word Recognition Test for

grade two pupils

oo

Total Test Sample.

?

Table VI 1llustrates the probability of The Visual
N . —_——c
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‘Discrimination Tests' predicting achievement on The Gates

‘Word Recognition Test for the total test sample.

Similar letter pairs. The visual discrimination
tests of similar léttef paifs” Test III, accounted for a
significant amount of Fhe va;iance of.ééorés at the.ZOI.
level of significance. iespﬁiv in the presence of Tests IiI
and,V, Test V in the pré;éﬁéé of Tests III and- IV, and
Test IX in the presence of Te;t X were not significant.

This would indicate -that the'visuél discrimination

test, Test’IIIJ would predict achievement on The Gates Word

Recdgnition'Test.

A

.R‘eversed ietter pairs. Tl'g visual discrimination

tests of revefsed letter pairs, Tests VI, VII, VIII, and X,

accounted for a significant amount of the varianée of

scores <t either the .01 or .}p }evéls ofa;ignificancé .
except Test VII in the prgséﬁée éf?Tesf‘VL and Iest VITI inf
the pfeseﬁce of Test VI. “ |

7 The visggé di;crimiﬁatioﬁ tests of éeversed letter i
J;air;, T;sts YI, VII, ViIi, and‘x‘wduld‘predict achievemén@
‘- on Tﬁe Gates Wgrd ﬁecogﬁitiop‘Test except as noted above.

J ' ’

Reversed and similar letter pairs. Alljof the tests

A

of reversed letter pairs together Tésts I1, VI, YII, VIiI,
. ( _

and X, accounted for a significant amou-t of the>~yariance
-, ' ‘ : )
of scores at the .0l.level of significa. c-but all of the

4

{
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2
tests of Similar letter pairs together, Tests I, III, IV, V

and IX, did not.

This would indicate for the total test sample that

s
the tests of reversed letter pairs considered to&ether were
' - . 53 )
) A
significant in predicting achievement on The Gates Word

Recognition Test."However, all the tests of similar letter
palrs considered together when in the presence of all of

B ‘ - - ‘ >
the tests of reversed letter pairs did/ﬂgz)predict

achievement on The Gates Word Recognition Test.

Visual discrimination total score and intelligence. -

- P

All-ten visual discrimination tests 1in the presence of

+intelligence accounted for a significant amount of the
variance of scores at the .0l or .N5 lévels of significancz.
) | Fér_the Total Iesthaé%Le even when factors of
intelligence were taken into cénsideratiénvthe viéual‘
Hiscrimiqation tests considered together would predict

achievement on The Gates Word Recognition Test.

A

Significance of Grade in the Presehcepof Similar and Révérsed

Letter Pairs ’ \ \

Table VvII {indicates fhe-significance of grade in

the presence of similar and-feversed letter pairs in

L
i -
B Vo
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TABLE VII
THE SIGNIFICANCE OF GRADE IN THE PRESENCE OF SIMILAR

AND REVERSED LETTER PAIRS IN LONGER WORDS

Predictor In the Criterion F. Ratio Probability
Variable presence of Variable
Grade . Test IX The Gates Word 3.9984, . 04837

Recognition Test

Grade Test X The Gates Word: 4.7954 .03182
. Recognition Test : -

- _— v . /

T v o \
A
PrabiaN

i Yy C N ’ :
Grade accounts for a sighifican® amount of the
. . —

¢

variance of scores at the .05 levél of significance¥even.

when an amount of the varigmce is accounted for by Tests IX

/»\~€ﬁ€/;f' : s 4 ‘ ‘ ¢ ' '
"This would indicate that-in the primary gfades,
’ e
what grade a pupil 1s in would be signi%icantfin predicting

. achievement on The Gates Word Recognition Test even in the

presence of an amount of the variance accounted for by the
visual discrimination of similar and reversed, letter pairs

in longer words.: ’

Correlatioh
-

The cor;elationvbetween éex‘and,visual discrimination

RRTIN
HURSER TN
ey

il -
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total scores was not significant.,

III. DISCUSSION OF FINDINGS .

‘.

Discussing the findings is, difficult b3;?§§§ there
.were few discernible trends. However, comments’are offered
here on thevanalyses of the similar.letter pairs, the -
reversed letterMpairs, and the comparison betWeen both bf
‘these groups of letters as summarized in Table VlII

At the kindergarten and grade one l%vels 1t seems
“that ability to discriminate between letters similar in
form was characteristic of good readers in'this study
Eurthermore, whén“thejsimilar'letter~pairs_uere,located
close to dne:anbther"inywbrd:cbntextdthey:became mbrefd
difficult for the pdbrerireaders‘tohdiscriminate.begbeen'
tthem. |
At the-gradertwd'level Ehéyaaility Eé,diseriﬁiﬁateﬂ
.betueen s1milar letter pairs did not predict reading |
'achievement | This suggests that the maJority of the?‘
children in this study by mid grade two wére generally

i

proficient in the discrimination of these lette&s

The’ ability to discriminate between reversible
letters was characteristic of: good readers.at the threej
grade leVels;df;thisvstudy,. The trend was for the ability
to df%criminate theseilettersiﬁo'betome somewhat.more

R
R
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reliable in predicting reading'achievement at the,grade two
.lemel than at the kindergarten and grade one levels. Further,
imbedding these reversible letters 1in words tended to
increase their confusability at all three grades more soO
than imbedding similar letter pairs in words.

An additional interesting observation may be made
on the comparison of these pupils' test scores‘of similar
letters and those of reversed letters. It may be
observed that at the kindergarten level pupil ability to
‘discriminate both’groups of letters was equally reliable
in predicting reading achievement. At the grade one level
the ability of pupils to discriminate similar letters was
‘more reliable in predicting reading achievement than the
ability to-discriminate between reversed letters;rbnt the
opposite was true at the grade two level. From kindergartenf
tJ grade two, then ahility to discrimipate similar letters
decreased in importance for predicting reading‘advancement//b
while ability to discriminate reversed letters increase"
in importancer The discriminating of likenessesdandw
differences in similar letter pairs Qas not as difficultia'

a. task as discriminating reversed letter pairs for these

X -

children. Also the Visual discriminating of both letter
groups was more difficult for them when they werg located in

words.



CHAPTER Vv

SUMMARY, CONCLUSIONS, AND IMPLICATIONS o /}
FOR FURTHER RESEARCH

I. OVERVIEW OF THE STUDY

The purpose of thié study was tp_further‘investi—
gét on initiated by Popp (1964) covering confusability
in discriminating certaln palrs of alphabet letters. The
present study was coné?rned with determining whether
there were significahp'Aiffetences Qm&hg_primary grade
children 1in thei; ability to discriminate‘similar and
«“qgversiblé letters and whether différénces would predict
zchievement on a wérd recognition test. A futher pﬁrpose
‘0f the study was to determine whether the confusagilitj
of letters woﬁld change according to loca?ion in a word.
Ten visual discrimination tests of identical
design were constructed wit; eagb test itém-containing
one distractor. The only variable in eaéh test item was
the alﬁergating of the letter in each confusable pair. :
'Thé tgst.items réﬁgeé in difficulty ffom 1et£ers in isoQ e
.latién to let;ers located in words and- to nonsense
leyilables from three to se&eﬂ letteré. hSignificantéiffer—
ences were ascertained by'observing thé scores of one
~visual discrimination tast in the‘presence of another

visual discrimination test. The driterion variable was

C s
83 e el L -
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N

a word recognition test, The Gatés Word Recognition Test.

A pilot study was conducted with five kindergarten
and five grade one children, in order to test the suit—
ability of the materials and -procedures planned for the
study. Thé data for the present study was gathered from
seventy—fiVe pupils, twentf—five.in each of.kindergarten,

grade one, and grade two, from a public schooi in St. John's,

Newfoundland. All tests were group tests and were adminis- -

tered in the main experiment by the investigatof with the

‘help of six assistants. The analyses of the experimental

-

data were by Applied Multiple Linear Regression.

IT1: SUMMARY OF MAIN FINDINGS-

<% L
The findings indicated that the tests.of gimilar

letter péirs}WefG&more frequently significant\phgn not ‘

2 kindergarten and grade one levels, but )

significant .4t

not at .the gfa «:twdflevel, in predicting achievement on

*ﬁ§¢£@r p§Lgé.weré genefally*not'significant at the kinder-

and“grade~one levels but were significant frequently

i
garten

at the grade two level in.bredicting achi%zement on The

|

Gates Word RecogﬂifibngTestE
The findings also indicated that with increase
in grade there was an7increaéing‘cbhpetency\in the visual

o

discrimination of similar and revirrsed letter pairs. When




.

85

. factors attributed to intelligence were controlled, the

pupil performance on the visual discrimination”tests was ’

still very high,.

s

Al g

The main‘%in@ﬁagg'are summarized as.they related
. \.-,‘ 'y . .

to each hypothesis:

Hypothesis I

When differences attributed to intelligence and
sex are controlled, there is no significant difference

between a child's ability to discriminate selected

.

similar letter pairs on each of TestsAIII,,IV, V, and

his score on The Gatés>Wo:d Recognition Test:

(a) for the total sample ”ﬁi

(b) for kindergarten children

(c)_- for gréde one children

(d) for_grade two chiiﬁ%en

At the grade two,ievel,.generally, the ability
of éhildren to discriminate similar iét#er pairs wés‘
more frequently.nop;significant’£han‘si§$ificant in

predicting success on The Gates Word Recognition Test.

At the kinde:garfen and‘grade one levels, géngf—
ally, the ability tozdiscriﬁinate these letter pairs wés
significant in predicting success on the word recognition

! F
. \\
test. . )
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Hypothesis II ' —

When differences attributed to intelligence and
sex arefcontrolled, there is no significant difference
- between a child's aEility to discriminate selected

reversed letter pairs on each of Tests VI, VII, VIII,

and his .score on The Gates Word,Recognition Test:

(a)i for the totdal test sample

(b) for kindergarten children
(c)‘ for grade one children

(d) for grade two'children

At the kindergarten and grade one levels, gener—

ally, the dlfference in the abilitles of" pupilg tc ‘discrim-
o g
inate reversed letter pairs was frequently significant in .
D — . ! N ' , ~ - t_,-‘ B

predicting achievement on.The Gates Word Recognition Test. /
& .

At the grade two level generally, the ability to.
- . //
discriminate reversed letter pairs was more frequently /

~

i

51gn1f1cant in predicting success OngThéTG£%ES Word Recqg—‘“

nition Test. - : ' /-

. : ) ;
- Hypothesis I and II assessed the qonfusabilitﬁvof

B

similar and reversed letter pairs when these' letters/ were .

locatedlin‘three letter nords, nonsense syllables,/and three

letter nonsense syllables where the sequence of these letter‘5

pairs wa%,altered in the dﬂﬁtractOr -Pupil ability to ;
! .

discrimidate 1etters .0of form similarity at the grade one

2
‘level, ﬂand reversible letters at the grade two level did

predict reading achievement;~

-
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Hypothesis III"‘ o . : - /
There is no significant difference between a child's
i

~ oy - i ‘1

',‘ability to discriminate seﬁected similar ]etter pairs (total

score of Tesz% I III 'IV,'V, IX) .from his ability to

3
2

S . , .
discriminate selected,reversed letter pairs (total score
. “ " 4 R .

of TestsRII VI, VII,;VfII X) as reflected in scores on

i

The Gates WOrd Recqgnition Test ‘ »

“(aO? for the ;otal test sample

"~

(b)é,for @indergarten children

‘ ‘(c)f.for.gradevone children

' d) fo‘r‘ glfa'dé two "childre; \ ‘
At the kindergarten ievel,.the a%ility generally

to"discriminate between similar 1etﬁer pgifé“épd reversed

1etteiféai;s masvnqt significant inipredicting’snccess

H

on The Gates wb&& Recbgnition Tést. ‘
- - #

At ‘the grade one’ 1evel " the ability to discriminate

similar letter pairs,\but not reversedeetter palrs, was_
» : 73 ° SN
significant in ﬁredﬂcting success on The Gates Word Recog-

,nition Test. At he grade two levei the ability to dis-

criminate reversed letter pairs,-but not similarrle:ter

pairs, was si%nificant in predicting success on The Gates

ot

) WOrd Recognition Test. ‘ ) L o i ’
: . - . o 2 . ’ ] - -
A T : e . -

Hypothesis IvV: : . K e S
. There is no siénificant differenceAbetween.a\child's
ability to discriminate,selected_similax~letter pairs Iocated

b



I longer4words (score of Test 1IX) %rom'his ability to -
criminate selected reversed letter pairs in longer

vords (scbre of Test X) aslreflected in scores on The

' oy ’ »
Gates Word Reébgnition Test:

! <4
(a)/ for the total test sample

(b) for kindefgarten children

\ : (c\ :

for grade one children ‘ \
(d) féﬁ grade twd children v

At the.kindergaften and grade'dne levels, th

-

;

i

ability to discriminate similar ‘letter pairs in. logger

v - -

words, but not reversed letter -airs in\longer words, was

o

significant:in predicting success on The Gates Word
. : o -

Recognition Test. o ) o Q$

At the grade two level the ability to discriminate

]
reversed letter pairs in longer words, /but not similar

7 letter_pairs invlonger words, was significant.in predicting

success on The Gate$ Word Recognition Test.

N . - =+
\_’\, . : £ ' : :
: Hypothesis V ‘

B

a ‘ The: scores of the ehildren on;all of the tests
intended to measure the ability tovdiscriminate s;lected
letter pairs (total score‘of.fests I to‘X) do not accoudt
x :_for a significant amount of the variance of the scores»

\

on The Gates Word Recognition Test beyond that difference

ggccounted for by_intelligence:

\\ ’ . ’ ‘ ) < /‘



.(a) for thé tofal test sgmple ! ‘ ‘?

. (b) ~for kindergarten children |
(¢) for grade one children
(&) ~for grade two childreﬁ

-vAt the‘kindergarten and grade one levels the

ability to discriminate -confusable letters was significant

in predicting succ%fs on The Gates Word Recognition Test.

At the grade two level, the visual discrimination total

score was not significant in predicting,success on the

N A
same word recognition test,

Hypothesis VI

-

Grade does not account for a significant amount

' : ~
of th$\zifiance of scores on The Gates Word Recognition

~— "

Test  beyond that variance adbounted for by the scores
of the children in the tests intended to measure the

ability to discrim&naté selectei/iptter‘pairs in longer

-

words (scores of Tests IX and X).

id j Grade accounted for a significant amount of the

variance of the score beyond the ability to discr;minate

Y

between similar letter pairs énd,reversed letter pairs

8 [

;in predicting success on The Gates Word Recognition Test.

Hypothesis VII

There is no relationship between sex aﬁd visual

discrimiqation (total scores of The Viéual Discrimination

Tests).



\

V2N

No significant relationshlp was found between

visual discriminatiea and sex. . / !

1TI. CONCLUSIONS

The conclusions are re%tripted to the test sample
of this study, a relatively small number of children at
4 T : . . : .
three primary grade IEVelé,vand/anyﬁothér similar group

of children. Also, other wvariables not)controlled by'the
research design .and prqceddnge may have influenced ‘the

testiseores, further 1imfting“the'validity of the?con—

clusions recorded. Lo
Accurate visual discrimination pf certain con-

- | A V : ‘ N : ’
fusable letters in words seems td be important for ade-

4
v

guate word .recognition among primary‘grade pupils,

'

In'geperal} errorsvamong,kindergarteﬁ pupils are

common and are evenly divided‘between the visual'diacri;
mination jof similar letters andﬁreversibizﬁlettergl‘ Amoﬁg
i ‘ . .
grade on#»chi&drenverrora in’the‘visuallgiscrimination of
reversigle letters.aroicommonj ﬁbwever, those‘more skilled
“in wordirecogeitiEu abildity ap;ear t; have greater skill

L

in the visual, discrimination of similar‘&etters._ At the
grade two level, pupils generally have uniformity of

ski1ll in the yisual discriminatiq& of similar 1etters;

However, those more skilled in word recognition techniques-’

?

appear to have greater skill in the discrimination of

reversible letters.
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v

‘The ability to discriminate'similar letters is.
distinct from the "ability to discriminate reversible

letters because pupil competency to discrimi ate these

.

letters-increases yith.increase in grade‘leVel and -reading

=

achievement. It would seem algo that the visual dis-

crimination of reversible letters is a more complex task

‘than thét of similar letters. _This 1s supported by the~'

fact that among.grade one children the more skilled in
™~y

'.he visualldiscrimination of similar letters’ also seem

to be more skilled in word recognition. Most grade omne
vpupils, however, hsveninsofficient'skill in visual dis-
fcrimination of reversible,letters. At~tne gréde two leyel,
those more‘skilled.in the visual discrimination.of rever-
sible letters‘slsofseem-to he more skilled in word;recoge
nition at their grade'level.“ Moig,of-theSe pupi}S have.
skill in thé discriminationAof similar letters. At all
grade leme{s; the confusability of both groups of letters
increases ;hen they are 1ocated in words, Jiar

In<that this#study doesBsupport that the‘perceptual‘
task ofidiscriminating similar letters may be distinct °,
frOm the discriminating of reversible letters, Money'
(1966) theory that these two distinct concepts need to- oo
be possessed by young children if they are to accurately

§ o

perceive’ gsimilar letters and,reversible letters seem to

beﬁsupported. The two'conCeptsfwhich Money refers to Zre



/

»
form constancy and positional:constancy. Form constancy

‘dictates that alphahet letters to maintain their conven-
.-

tional roles in pommunicating meaning must no% transform

their shape except within certain prescriptions Posi-
<. s a-
tional constancy refers to the fact that a letter, to

N

retain its name and meaning must always be directlonally

orienqeﬁ the same way.

IV. IMPLICATIONS

A
" e

e The conclusions of considerablevresearch in Visual

& -~

perception"have been applied to many readiness and begin—
A

e

ning ‘reading programs fIn many of these programs attention~

is given to development of accurate visual discrimination
~
skills of perceiving letters. Increaséd focus' on visual

N
-

Eiscrimination problems of confusable:letters is merited

" from the ﬂndings of this study.

&

vities of graﬁd%ted difficulty involving.the'visualv

Furthermore for acCurate visual discrimination

N~ n,

of confu%able letters children should participate in acti—

//

"discrimination’of these confusable letters. An essential

part of these activities would be discussions with children

of the "likenesses' and ”dif%erences“ of the graphic

symbols ’ >

. In addition,:attention of children should be

/

directeu to accurate visual discrimination of similar

ij



V. SUGGESTIONS FOR FURTHER RESEARCH. -

B

o

letters before that of reversible letters. .
T R .

N, -

>

b

: . : & e
A test constructed for teachers ofﬁkinq$rga;ten,

. ' 4!

. . R s
grades one and two to measure the developmemt of the.

cqncepfs of form ,and pqsitional cbﬁspaﬁcy and{xheir

of research.

™=

RO

relationship to letter confusability should be the sybject*

D]
oo
e . [

‘”’/‘ . ; .
rch.concerning thé development of curriculum

materials which. would sequentially develop visual discri-

mination s¥ill of these .co” "u

sable letters at primary

grade.levelsvshould be of assistance to teechers.

An analysis of the frequency of these confusable

letters in existing kindefghrten,hgiades one and two

programs would assist in specifying for teachers the

extent to which these cqnfusable 1etters may be exposed

RS

Accg%

P

xeversible ietter

—4-— o

thef are confﬂg@h,‘

.therefore

letters.’

e
) ¥
é 5

S 0,

care-

.to young ¢hildren.

3

BN

u”

ex
-
L

e

érc?sed that primary grade

f( :‘r

CC

2l

,“‘

?

uracy these confusable
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Similar Letter Pairs
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Birthday
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TEST -1

\
{aversad Letter Pairs
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TEST 111

Simjlar‘Letter Pairs Used as
Initial Letters in Three Letter
- | Words

Name

Age

'Birtbdav

Grade

‘Sex

Schnn]"

3#fple

man l lan | man




hnt . uot hot
| ‘ :
lot lot jot
keep yeep keep
tell uell tell
cap cap eap
dip iip ~ dip
hip nip
hinl G b
— — iT " .
| |
jump i kumg
-up up
is s

108



B AN

! yet ket yet
u’pt‘)n, | upon tpon -

“gasy casy easy

" heat | heat deat

nowW how now

o ves yes "~ hes

kill {_]jm - kill

10¢



TEST 1V

| Simj]ar Létter Pairs Used és
Initial Letters in Nonsense

}ables |
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Sex
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Tun | bun. 'lun
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dst

| dst

hst

hia

“yia

jen

jen

“hia

ken -
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‘h'os .

' | Ist
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" hxt

‘nxt
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uln ulo tlo
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hti

“hti

dti

nso

”hso =

nso
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7 hol
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hy yho uhy
jik R kij jik
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TEST VI

Reversed ketter Pairs Jsed as
Initial Letters in Three Letter
 Hords

Name

Age

Birthday

Nrade

~Sex

Sghanl

Samole

by I goy _ b-"’y‘




pay gay pay
bet é@i det
now oW now
bay bay"- “‘qaj
bun i our. bun

i ds 00 ~do
quay puay quay
dul1 Coan ol
not - not uot

| qufét » buiet quiet
say bay pay
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pill pill’ dill §
S
nest uest nest |
point | | goint point
best ‘best | dest
boy boy (qoy) ,i
bat o pat bat
» N -
pot dot ‘pot
dale - pale - déje
— .s
pin pin- ~ bin é
near Gear - near
quick - N bﬁick ’-quick
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does

boes

does

quack

quack

puack
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Reversed Letter Pairs Jsed as

Initial Letters in Three Letter

Nonsense Syllables

Name

e

Birthday

Grade

O qBX

Schan]




il ars prs
bin bin oln
nsi uS i
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bas has s
dne one dne?
ute 'ute : ".nfé'
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ot pst bsi'j
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AN
| \\ab] bol dol
nio nio uio

121




122

D POP IR 2 NS 1 L R S T SN B2 SOy

[toad A arBILE A AR DR

gir
prn
bso
bni
pui
dti
nia
dnu
pir !
qui
dnt

qll

pir
qrn
dso
gni
busi
pti
ula
‘pnu
bir
bui
bnt

pll

qir
prn
bsq
bni
bui
dti
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pnu
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qui
dnt
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Reversed Letter Pairs Used Together
in Three Letter Nnnsense Syllables
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" Birthday e
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Siamilar Letter 2airs Jsed in Longer
dords as Initial Letters, iedial
| Letters, and Final Letters
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TEST X

Reversed Letter Pairs Jsed in Lbnger"
Words as Initial Letters, Medial
Letters, and Final Letters
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