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<o ABSTRACT

The task of accurate letter categorizatlon (the .
ability to identlfy dlfferently prlnted letters as

belng functlonally‘equ1va]ent) appears to be a factor in

the beginning stages of the reading proceSs. Thehpurpose

of this‘study was to examine' the relationship 6f a Chlld S

~

ability to categorlze or ela331fy various letter forms,

whlch vary in type,Astyle and size of print and exam1ne ltS

relatlonshlp to the beglnnlng stages of reading achleve—

c&g
. A

The sample consisted of eigﬂty grade;ooe3-n1lurenn
who were of‘et.least‘aserage I.0Q. w1th equal dlstrlbutlon.
over sex. Hypotheses concernlng the total samole were
tested. From this total sample were selected tvo groups
of ach1ev1ny (N 28) and non- ach1ev1nv (N=lS) readers

end hypotheses toncerning these two sub—samples wéré\further

examined. |

Each child was adninistered the Keystone Visual

Screening Tesg to ensuve an adequate level of visual pro-
BE AN '

ficieocy. Two sub-tests of the (dL\o—MCKlllop Readlng Test'

were also administered to ensure adequate knowledge of
letters by all the children. Scores contalnlng the I, Q

»~

for each member of the sample were obtained: from the

cumulative records of che school,'wh1le the_Veale An31251s .

of'Reading Ability was adminis tered to assess readlng dbllity.

o . ?
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The Letter Categorization test wag specially con-

structed for this study. This was a test which purported .
to measure the childls ability to classify various allo-

“graphs (diff@;cnt letter styles) as members of s+ particular
gréphcme; - Theé Letter Catogorization‘To;t Con;isted of
“four gﬁb—tests,'each of which mczpurcd variOUS.ébi]ities
Trdposcd as bclnb 1nportanL in the child’ s letter categorl—
zation ablllty _th total score pbtalned,from the test was

purported to be the measure of lLLLLr caLegdrlzation ability.

B
This. test w%s modLlled on Rystrom's (lQ&DW_Multip1e4Form

Lettor Dlscriminatidn Test, but modified to suit local

conditions;b " 5

Findings showed a signif.cant cﬂrrelagion éxisted
‘hetween a chlld s’ score on thg Letper Categofizatioh test,
and his level of reading achievement. AWhen the§§;Q. factor:

was partlalled out of the above relatlonkhlp, it was found
that a significant correlation remained illustr%ting a

strong connection_'etween these two Varlahlcs.

A 51gn1f1cant dlfference in scéres was also found
‘to ex1st betwe en the score9>obta1ned by achkieving and non-
_ : £ .
:achieVing readers on the Letter Categorization Test. The
inon-achicvingnregders'3cqred'consistently below thé
échieving rea&iég‘group on all variablés.
Correiazions Mgtween the Letﬁer Categprizatiqn Test

and the I.Q;'§cbre indicated a significant relationship

between these two variables, suggesting that letter




categorization abi]ity'as measured by the present tests
appears to be related to a general dntelligence -factor.,

-

Educational for further

implications and sugpestions

DURR

rescarch vere also discussed. Lo b 0
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CUAPTER I , .

—?

INTRODUCTION AND PROBLEM

Despite the attention given to reading instruction

by teachers and rescarchers,. the nature of some basic
. -‘-},_ ' ’ ’// T .
skills involved in the reading process/pgg/not been suffi-

I

cicntly examined. ﬂ%}mer categorization -- the ability to
LY

- identify Various allogfaphs (different.létter styles) as

belng functionally equivalent is one of these.

Chlldren learning to read must be able to identify

« ‘ “
J

“lettlers and distinguish one from the other. While this’ig/
. _, ' . O"' . . -

~essentially a visual discrimination task, 1t can be affected

&

by the type and sﬁyle of print presented. The ability to

N,

categor17efthese differently printed letters and the rela-
”

tionship of this ability to reading‘achievgment séems'to

be an area warranting investigation.

BACKGROUND

-

"Letter Recognition and Reading

. o
N <

Gibson.gg al (1962) réported»ﬁhat*certain types of letter
cénfuéionS‘were ‘harde r for children to d15t1ngu1sh than

others, resultlng in dlfferlng 1mprovement rates in recading.

>

She 5ub§equently evolved tho theory of "distinctive

<

features" as being of eritical importance in discrimination.

Vernon C$97l) states that ”;hé'task of accurate letter



Cromer (1967) also state/ that

discrimination and identificarion {ppears to be a major

factor in the beginning sStages of reading." Wienoer and

", identificat on pre-

v

supposes a discriminatioyn of one graphic symbol from

anothew . . | (p, 635)." Popp's (1964) resules seem to

substantiate the analysis of Gibson.
The above authers, although tecy regard discrim-

ination'ability 45 a necessary . requ1rcmcnt for success in

B

reacd » do not e]aborate to any extenL on the posslblc

effCbe of variations of the allograph on the child's_
alelty to 1dent1fy letters.. Readlnw dlfflcultlcs can

bd traced tp a failure in acqulrlng the - pfoper assoc1ationq
between the clearly percelved allograph and their verbal
resyonse (Zeman and House 1963) Compoundlng this par-
ticular dlfflculty it appears. that sllght varlatlons ef

the allograph which arerepresentatlve of H (e.g. HoA, /7 5)
couid add fuﬁéher confusion to the poor reader ‘S0 ehat

in s some cases he may’tend not ‘to categorlze the prlnted

forms as members of the same graphemic class”

%
)

Letter—fofm content of.children's readin materials
__h__‘~__,__‘____________*___ﬁ___em“e__&__________

Burt (1959) Summarizing research on letter forms

cohcludes

B,
- « . for the very you. o, we»aréiflrmly
convinced there wonuld be -a _reat advantage in

selecting a single legibie ,eL of letter~ shapes
keeping Strictly to the lower case forms and
allow1ng na pic Lturesque divergences . . - (p. 10).
<
S



Various other v durchers (Tinker, 1932)

found that - ' presented special difficultics to
' .
childrenf be - ‘¢ i the unusual shapes of certain allo-
graphs. “The capiral G causcd many to mistake it for a C,
k | ‘ -
and the reverse situation was true. The capital Q was

also mistaken for 0. Kerr (1926) points Qut that the
'peculiarftiesAof the splayed cépital C, E; ana M are
unsuited tolthe feading materials for the young. Burt
(1959) commentg.that . . . "a moderately bold or hgavy
type seems definitely preferable .in books intended for thé
very young . - (p. 11)."

" The above aﬁthors, while rogarding stability of
print form aé important to the readar,’do not rélate
these fiﬁdings to the child's reading ability, nor give
any evidence of the effect of variation of letter forms on
the child's ability to identify and categorize these

-

allographs as members of the 'same graphemic class.

Letter-form cor t of Alberta Reading Materials.

While most of the dﬁrrent reading materials recom-—
mended by the‘Departmeht of Eduqation for use ih~Alberﬁé
Schbols at the Grade One leyel have letter forms which
-are basically the same; there is. some variation in‘thq
size, type and style of print uged.

. Variations in the way lottcré were printed depdnded

'largely on the series of Basal Re lers used,



Each a@logrnph was found to vary in some reépect.
Thus it appears that while individual rescarch
has focusod on the discrimination ability of children and
the cues by which such ability ié acquired, thoré has
beén little research which has attempted to study chjldrenfé

ability to categorize the various letter forms.
PURPOSE

The purpose of this study is to investigate
children's ébility to cétegorize or classify'variou; letter
forms, ‘which vary in type, style and size of print. and
examine its relationship to the beginning stages cf reading

achiever t.
RATIONALE

In linguistics there are two. terms which are

commondy . accepted and are applicable to a clear under- //

/

standing of letter recognition. 'One of these is th.

grapheme, which is the smallest unit of writing which

can be ﬁsed in composing a word (e.g. CAT is composed of
three graphcmés C-A-T). Secona,,is the allograph, which
is any t&pe of a partiCula; letter in any language (é;g.
A!a-au‘a{a?e all allogfhphs of the éame grépheme).
Dale (1972) comments that : ‘ 1

just as there:are many possible pronun-

. . - - S
ctations of a given phoncme there are also
many poskible visual configurations for a



W a

given letter which are functionally equivalent.

- Learning the letters of the alphabet, then, is
a matter of lcarning the relevant discrimination
between categories of graphemes. (p. 188). .

hd I3

While each allograph has'very'distinctive differ-
ences. (e:g. S 4. o, 5, ) they arec all classified;asv
mgmbers'of the same graphemic group. Forw the ybung:child
in grade 1 and 2,‘this would scem to be a very confusing
siﬁuation. IWhile'encéuntcringha sgable.lctter énvironment
iﬁ class, varioué readingAmaterials differ in the typé and
style of print used, and so to some extent the letter
presenﬁation does vary SOmewhaf.acco:ding to the pérticu—
‘lar book or series of bggks uséd. “While this variation may
not bé extreme, it could be a further hindgraﬁce to those
childfeﬁ alrecady haying trouble with letter EéCogpition.
Children, then, must %earn to.ignéfe,?hese_Hiffereﬂt\forms
and fespond to each alldgrakh'ig tpe;same'&ay. While oniy‘
one allographic form'isiﬁaggﬁg to tﬂé?cﬁild, he ic likely
to sec>different allogréphic férﬁs in his reading materials
and it is imporfant thég‘bg fespdnds to Ekgsé.in'the same
way. With English haviné 26 letters of £he alphaBet_the
poésible variations which might occur make it impcrapivé_
‘that the child is ablelto cétegorize these letters. It
is thfs factor of letter ca;ggqfizatién‘which while not

kN

major, needs to be taken into 'account in young children's

letter recognition.

LT



Twp facts evolve from fhe preceeding discussion
with particular rc]cvancélto letter recognition. First
a young child must learn to clgfsify various allographs
(e.g.i?, r,oJf, 7, ) as mc&bers of a particular graphemic
category, However at the same time hé must also learn to
classify éllographs which scem Similar ketg. n-mj; b~d;: b-p)
as different members of differcnt-gégpheﬁic categories.

It appears ?hen, from'theaﬁreceding‘discuséion,
that for a'chéld to know the letters of"the,alphabet
thoroughly, he should be able to identifQ‘the'grapheme cate-
gory to which any allogfaph belongs, The fdlloﬁing factors
would scem important in a child's categorization ability

of letters, Rystrom (1969) describes these as:

1. Naming a grapheme category to which any
allograph fits,

2. Matching similar forms of the same allo-
graph.,

Y 3¢ Selccting~different ailographic forms
of the same grapheme, —

4., Matching identified forms of .a single
allograph when they occur within words.

5. Identify different allographic forms

as being the same grapheme when they
occur in words,

DEFINITION. OF TERMS

GraEhemc'

The grapheme refers to the smallest unit



i

of writing which can be used in composing a word (e.g.

' ¢
bat consists of thrce graphemes b-a-t).

Allograph (Allographic Variations)

The allogfaph is a feature of‘written:language
structure and in‘this stﬁdy refers to any particular type
é?yle of letrer ia any 1anggage (e.g. Q‘ 4.6, 9, 9” )
Allographic vari5tions refer to the distinctive differepces

which occur among the allographs, as shown above.

Letter Categorization Ability
Letter categorization ability refers to the ability
L2

to identify the various allographic forms as being func-

tionally egquivalent.

Achieving Reader. o

3
These were students at the Grade Orvie level who

obtained a standard score that wag one half standard

deviation or more above the mean -score on readlng accuracy

sectlon of the Nea]o Analy51s of Readlng Ab111ty

Non-Achieving Readers
I These were gtudéﬁts at the Créde One levél whe
obtained a standard score that was one half standard

de§1at10n Or more below the mean score on the readlng

J
accuracy section of the Noa]e Analybls of Readlng Ablllty




Ll

who

N

. "

Te;tlof“Lcttor Cateéhjizntion* o
. This examiner-constructed test cons i’ ts of four
sub~tests, which cumulatively measure the extent to whicﬁ

a stugent caﬁ idéntify the grapheme qategory to which
any particular ailograph belongs Ihe test requ1res that
the Chlld be able to perform all of the follow1ng tasks:
(1) State the name of the grapheéegcategory to which
‘a particular allograph belongs; (Sub-test 1)
(2) Match*identical fotmé of a single-alldgraph
(Subrtcst 2) ’ |
(3) Identify different allographlc forms as belonglng
to the same grapheme (Sub- tests 2 and 3
(4) Match’identical formszof a single,allograph when
they occur within words (Sub~-test 4) o ’
(5) Identify different al%ographie'forms as being t.. :

same grapheme when they occur within words jéub—

test 4)1

Sample Stimulvi

Sample stlmull refers to the sample letter in each
" item.of the Letter Categorization Test against Whlch the'
testee must matcb a similar allographf In each sub-test
the sample stiﬁul&s is always.situated on the 1eft—hgnd

side of the page.,

* . ‘ . '
See. Appendix A fér a complete copy of this test.
K )



Eh&ice Stimuli

Choice stiﬁuli refers to the required letter in.
cach item of the Letter Categorization Test, which the
testee must choose in order to match it to the sample
st;mhlus. The choice stimuli are always situated én the

right-hand side of the page among the distractors.

Letter Categorization (Letter classification)

For the purpose of this research study the words
"Letter categorization" and "Letter classification" will be

used interchangeably as meaning the same thing.

Reading Achievement

t

[

For the purpose of this study reading achievement

will refer to the score obtained by the child 6n the

LR

reading acéuracy section of the Neale Analysis of Reading

Ability. ' 7 o . B

’

HYPOTHESES

Research Hypothesis 1

Grade One children's ébility to categorize letters is

'l

related to thefir level of reading achievemént.

Null Hypothesis 71 : ' '
There is no significant correlation between scores

on the Neale Analy.is of Reading‘Ability and Scores on  the

[ »

Letter Catego™ization Test.

'
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Rescarch Hyng}husis 2

Grade One children who arc more successful in
reading will be better able to categorize alphabetic

letters.,

Null Hypothesis 2

There is no significant difference between the

scores obtained by achieving and non-achieving readers on

!

the Letter Categorization Test.

Reseérch'Hypothesis 3

Grade One children's performarnce on the letter

categorization tests-will be related to their Performances

on a test of genéral intelligence.

Nuil‘Hypothesis 3

z

There is no significant correlation between scores

 on the Letter Categorization Test and I.Q. scores.

Research Hypotﬁesis 4

Girls in'Grade One will be better able.to cate-

gorize;alﬁiébetic letter forms than. boys.

Null Hypocﬂesfs 4

There is no significant differcnce between the
scores obtained by boys and girls on the Letter Categori-

zation Test.
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.y ' ' LIMITATIONS

The following factors are - cognized as limiting

;he generaiizability‘of thg results of this study.

1. ‘The sémble for the current study was selected

ﬁfrdﬁ';hrce rur?flschools within the Couﬁty
of Sgrathcona,vAlbcrta. Urban stLdenté hay
exhibit sémewhat différeﬁt categorizational N
abilfties and ‘may or may not have a clearer
codteﬁt of letters. ; <
2. The children were tested after seven month§ -
~in g;ade one. Consequently, generalizations
shotuld. be restricted to grade one Studenéé
who hav¢:$pent a comparable amount of time
‘in grade}one. |

3. Particular letfers of the alphabet have a
greater number of vafiations than others and
i; was these particular letters which vere
used 'in ‘the research.‘ Coﬁsequently genera-
lizations would be_restricted to tHe specific
iefters used.

A Not all variations which‘0ccur in_reading
materials recommgn@éd by Lhe AlBerta Depart-
ment of Education Qere used in thi§ studyf
This would also place limitations 3& the

gened lizabi]ity of the results.’
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x, : . SIGNIVICANCE OF THE StTuUDY

The rdole of letter recognition and letter-form
centent of reading materials has been discussed in the

introduction of this c LRy Should the present study

indicate that yqnﬁt “ren hvve dlfflcultv in Cate-

1

: : 4
gorizing the various a]logrdphlc forms and this dlfflculty
. . s

is shown to relate to reading achiGVQm@nt, it may Suggest

characters in all-our reading materials,

| Should the present stuay demonstrate a relatlgnshlp
between‘the Létter Cateﬁorlyatlon Test and Reading- Achleve—
men't it would suggest that” the factbrs dlscussed prev1ously

a's belng 1mportant to lcicter categorlzatlon are 1mvortant

in developing letter concepts in children} -

1

S

Present approaches to letter dlscrlmlnatlon tend

)

to approach the lettervas an isclated whole The pr@sent

'study may.help to determlne if letter dlscrlmlnatlon drills

should be Structured in such a ‘way that childron are

required tO#lantlfy allographs as members of a partlcular

~grapheme .
SUMMARY

‘ This chapter has provided an introduction to the
rescarch cohductod‘by the investigator. The problem was

\

ﬁ}esentcd and discussed. A rationale fbt deveioping the



@

/\ ‘ . o R Vl) X
research arou | letter categorization was pPresented.

Terms relevant to. a good understanding of th@ study
were-defihed. Five'research_hybotheseS'were formuléted
W . B ] oL . -

to- investigate the problem. +The limitations of" the

study’were>acknowledg€ﬁ “and ghe poss1ble significance

of the study was, present d . _ ¢

¥

-+

S - OVERVIEW OF THE stupy . e

s

In Chapter 11 thc wrlter will: rev1ew the avallable

llterature wg?ch is con51dered_pertineﬁt"to=the present

4
[

»study. In doiné so; 1t is hoped _to construct a s{riiger
h.

.y e

framework in whlch to con31der the present- Tresearc

~The experlmental design of the study will be out-

IS

llneg‘ln Chapter III Informatlon on the sample as'weIl
as  the constructlon aud admlnlstratlon of the te stlng

1nstruments w1ll be pre= coted -
! The reéqlts.of the study will be analyzed and

exolained'in Chapter Iv.

o
4

The flnal chapter will pres eﬂw the summary,. con-

A -
c1u51ons '1mp11cat10ns and suggestlons fqr further research.

v

h

A




$§d CHAPTER I1

fREVIEwBOF SELECTED LITERATURE
1]

Letter dijfrimination and letter categbrizatjon

(classification) have- been_proposed as SklllS -related to the
~ L
deveélopment of a child's reading ability. The purpose of

‘this chapterA%f,twofold, namely to consider the 11terature
w1th‘bart1cular refcrence to:

(a) ”v1sual dlscrlmlnatlon of alphabetlc letters
and letter*llke forms and its posc-ible rela-
tlonshlp to reading achlevement

(b) the relationship between classification abllity
‘ and readlng ability. P . P .
ri. VISUAL DISCRIMINATIOV OF LETTERS
~, _AND LLITER LIKE' FORMS
‘ ' 9 C
Vlsual Dlscrlmlnatlon of Letters & Grade One Reading:
Achievement !

o
One .0f the egﬁllest studlcs to cons1der vieual‘discri—

mination of 1etters and its relatlon to readlng.achievement
ras conducted by Smlth (1928) Letter'natching abllity , vég
meaSUred by an 1nd1v1dual test durlng the first yeekfof ' gﬂ
grade one was correlated with_the results from the Detroit
Word Recognition Teets administered tuelve weeks later.//Kgi
anélysls of the data‘on.ZOOvchildren reuealed a.cOrreletion
coetficient of .87 .which prompted Smlth to conclude that
letter dlscrlmlnatlon could be used as a measure of readlng
'readlness beceusev1t correlated eo hlghly with readlng

L .

achievement.

Such a high correlation asg the above, may not have -

.occurred had theﬁchf'_‘ .in this study been requlred to
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read a continuous passage of prose, -rather than ‘Tecognize

-«

words; Smith also points out that the Detroit method of
teacling reading rcquircd childten to use pictire diction-
aties to locate'wotds that'they did not recognize in reading
lessons. | |

Smith's study led Lee, Clark and Lee (1934) to con-
51dcr the predlctlvc poss1b111t1es.of a group rcadlng read .-
ness test which cmployed letter dlscrlmlnatlon tas&s. They

N

bonstructed a test with four sub-tests which required chilx

/ ¥

dren to demonstragw the ability to: ' .

(1) .matcﬁ.capital letters; A v
(2) match lower case letters; i
. (3) locate and cross wut the capltal letter that

did not belong in a series of four letters, and
(4) find and delete an extra letter in a word that
made it. different from a stimulus word.

s

‘ - After the components of the readlness test were !
ey . /
completed the authors conducted predlctlve va11d4/§ studies

L\

on two undescrlbed samples cf chlldren. Jample one, cgm-

a

posed of 164 sub’ects, tOOk the visualfhlscrlmlnatlon test

at the beglnnlng of first’ grade and the Lee Clark Primer

"Test toward the end of the school year, “he same testlng

e

,procedures were used with the second samp e, which cncluded

N .
lOOJSubJects,xexcept the Gates -Primary Reading %@sts were

substituted for the Lee—Clark Test. After the data were

collected, scoresion thedvisual.discrimination tests were.
correlated w1th 'scores on the reading testsvfor each sample.

The’ coeff1c1ents obtalned were .49 and 54 for samples one

“and\two respectively. Steinbach (1940) - examined the visual

P

.t



16

3

discrimination of words made to grade ¢ o reading achicvement.

She administered to her subjects the Leczgigrkwkgading Readi-~

J‘)

and differences in lotters, and the StOnO~GLQlQL_R£Adng

Readiness Tests which tested the abiiity to discriminate

es Tesgi,'which-meaﬁurqm the ability to sece likenesses
. 2 .

between words. Reading achicvement was measured _in January

and June with alternate forms of the NOLIOQOLLiaQ__leﬂLy

Reading Tests and the Progressive Reading Tests. Complete

test data were obtained for 300 first-grade pupils composed
of 147 boys and 153 .girls.

Results revealed that the Lee Clark Test correlated

w1th reading achlevement .432 in January‘and';416 in Juﬁ%,
while the Stong_gggver Test correlated with reading achieve-
ment -438 and .398 in January and June.respectively. Thds
it was Suggested that the visual disefémination of letters
was a slightly better- predlctor of readlng achievement than
was v1sual‘d15cr1m1nat10n of words.

Two parallel studles publlshed by Olson (l958)and
Gav. (1958) investigated the relative merirts of letter.
matchlng tasks as predictors of first-grade reading achieve-
\e,///;nt when eombared with v1sual dlserlmlnatlon and knowledge

of 1etter9 tesL Olson related the results from the September

administered Boqton Unlvereltv Letter Knoulgdge_IgsLs.to the
P o s

scores from a self-constructdd oral reading test given to
1,172 children in Februery. Using the same population from

which 0lson o%tnincd his sample, Gavel (1958) extended his
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work by correlating the Septémbgr test results for 1;506
"of the chi]arcn with their June rcadiﬁé ééhigvﬁmcnt, as
measurcd by a word class?fication test and a paragraph
mgqning test of her own desigﬁ.

Althbﬁgh tests of significancé be%wccn'Corréldtiou
cooff;cicq}s were not reported, the resPQCtive'investigafors
ccnclqdcd that readiness tests requiring visual discrimina-

IS

tion of letters wena& better predictor of first-grade

N
reading achievement~than tests requiripg the ability to match
letters directly or from ﬁémory.

in summary to this’ﬁoint fhe nature of the studies

revieved makesit extremely hazardous fo'deveiop any firm
generaliéations concerning the value of particular lgtter
diécrimination tasks as related to first-grad. reading
achievements forvao maiﬁ reasoné:

(1 correlatidns in most studieé were not higﬁ
énd ﬁests of significance were not condﬁcted
on many-of the correlations; ‘

(2) much éf the statiStical'gnalyéis from these
studies was not>reported making it‘difficgit
to interpref the results. Ne&értheless some

observations may be made from the litcéracure
!

reviewed so far.
: : . ,
First it appears that the visual discrimination of

A

letters is somewhat supcerior to direct letter matching,

or letter matching from memory and has a g .. .er relationship

€



18

to reading nchicJomdht. Sccond, a look at the two inves-—
rgjggpiqnngbich compared discrimination of letters and words
as predictors permits th‘limitcd obse;vations:
| (1) there is not much difference befwcen letter
matching and wvord matec nlng as prcdlCtOIS of
reading échichmént (Steinbach l940)lanJ
(2) v1sual dlscfiminaLlon and. - knowle edge of iétters'
. is somewﬁat better than mhtéhing‘words és a

predictor of f{irst grade readingjachievement.

3

Visual Discrimination of Letters and Letter-like Forms

More recently an experiment which, while not using
alphabetic letters, used close approximations of letters,

vas conducted by Gibson et al (1962). These authors

2

vdesigned a Study to examine development of the ability to
»v18dal]y dlscrlmlnatc a4 set of letter-like forms in chiil-

dren 4 through 8 years of age. Their aim asg stated -

was

.

 « .« MnOt wmerely quantitative comparison of
di’ferent age levels but pz;marlly a qualltatlve
developmental study of types of errors as. related
to certain critical features of leLters -« .« (p. 96).

The qamp]e con319ted of 167 children aged 4 th;ough

~
<

8 from klndergarten through to grade 3, Each age group
éontained at "cast 24 children,:dfawn'fpom what appears to
be a cross Section-df socio—économic status grouﬁs.

The discrimination ﬁésk required childrén t%;ﬁatch

a standurd'form with an-identical form, in the following
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manncer., The standard form was put on the top row of a box
and the child wcﬁt through the various rows loéging for
any forms which were "cxactly.like” the standard. Whe: he
found ‘onc, he rcmovéd it and handed it to the expcrimcnter
and continucd until he had scanned the entire board.
Insﬁruetiohs were given vcry'expliéitly, §o aé to make
absoluteiy clecar that only an exact match was;wanted. A
demonstration wasvgiven_first with very.large sample forms
and the cﬁild wds asked if they were the saﬁe._ To ensure
that he knew exqgtly what the task was the Chlld was given
a practice row on the board again ‘with real‘letters. As
well as considering left-right and up-down rotations Gibgon
tested line-to-curve transformations as well as ;close' and
'break' transformations.

Results indicate that there was a‘debrease in errors
for all transformations as agé increased. ;Tﬁe errors for
rotations and reversals started high, but;by 8 véarS«had

declined almost to zero. For left-right and up down
. ]
S

reversals the mean error was 6.56 and 6.47 respectively at.

age 4 and dropped to 0.59 and 1.08 respectively at age 8.

Gibson et al discussing these results mentioned that

‘the most obvious and hardly unexpected outcome of the

-

experiment was that the visual discrimination of letter-

like form§,;using a matching procedure” which required a
judgement of 'same' or 'different' improves fjom age four to

age eight. She. reasoned that:
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-+ 1t secems rather thatfchildroh between
four,_and cight learn something about letter-like
foras, which makes possible better dig scrimination '
even between ones they have not scen: bcforc .. .'Kp. 904).

She continued
« « .. it is our hypoLhest that it is the dis-

LlnC11VG features of grapheme patterns which are

sponded to in dJGCIlanatlon of letter-like forms.
Tho improvement in such dlscrlmlnatLon from four
to edight is the result of learning to detect these :
invariants and of becoming more sensitdve to them-. ., .
(p. 904). : :

Gibson did therefore show a developmental pattern
in Lhese letter-like forms but did emphasise thact ths
would lllely carry over to alphabetic letters whlch she did
not use because of children's familiarity with that form.
Thcrefore for the purpose of reading it would seem more appro—
'prlate to examlne those symﬁ%ls eéncountered in the actual
reading pr%fess, for as Gibson points out, there is at
bPresent, little or. no evidence that these experiences
transfer to ‘reading.

Cairns and Steward (1970) examined the effects of
.axes of symmetry and relaiive position of stimulus, by
means of a letter orientation task. The sample consisted
of 60 males from prlvatc schools serv1ng mlddle and upper
class families. There were threg agc groups 4 2 (4 years,

2 months) to 4-10 (4 years, 10 months); 5—2 :0;5—10 ahd
6-2 to 6-10 with 20 in each group. The stimuli were 3

dimensional wooden letters on white cards. The letters used

were A, B, D,Q%: H, T and U " Each child was tested indi-
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vidually in an empty c¢lassroom at the school. Stimuli
were presented to the children with ecach letter rotated
45 degrees counterclockwise. The child was then instructed
to place the letter next to or below the example and make
it "just like mine."
>y .
Results indicate that there was a sigrnificant corre-
lation between ége and axis of symmetry, uch that younger
children made more axis-~related errors than older children.
In discussing these results, the auvchors mention that
, . « ¢ the present study indjrar. that errors
. made in orientation of simple geometric forms as
a function of axis of Symmetry and relative posi-
tion of stimuli also occur with more complex
"geometric forms for example letters of the alphabet
« « « (p.-999). »

Popp (1964) using Gibson's hypothesis of distinctive
features, provided further insight into discrimination of
lower case alphabetic letters. Using a sample of 65 .
children agéd five years and one month to siX'years one
month, attending a public kindergarten, she divided them
into five groups of thirteen subjects each. Discrimination
testing apparatus consisted of a slide projector moqnted
behind a rear projection displéyvpauel. Two alternate
choice stimuli were displayed in the middle two of four
windows just below the sample. A correct choice closed
a switch and caused the Projector to advance the next

slide. If the choice was incorrect nothing habpened_and

the subject would respond aghin. Results of. this Study
B ' ' '
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spbstantieted the "distincetive features" analysis of
Gibson (1962) as confusions did arise from reversal and
rotations (p-q, b-d, b-q, d-p, b-p, n-u). .

Asso and Wyke (1977) conducted a‘study of the
ability of young children to discriminate spatially con-
fusable letters using four different methods of disctiminating
.(matchiJg, copying, naming and writing). This study helped
to show that the,matching—to—Sample methed of testing, as
~us$ed in the Present study is probably’the most effective
method of measdring letter disctimination ability.’ The
subjecits were 31 English child:en whose ages ranged from
S—E (5 vy ars, 6 monthe) to 6—10 (6 years, ldimonths) The

L]
test ceusisted of 10 spatially orlentcd confusable letters,_dﬂ

P»q,d,b,u, and n aﬁd to a--lesser-extent h. y,w and.m
Results indicated . that the accuracy of discrimination of P
these letters seemed to' be dependent'on the method of assess-~
ment - employed. . The matchlng task which is the method
employed in the present study seemed to be less dlfflcult
than ngplng confusable letters ot in writing them in dicta-
tion. ThlS study then seemed to support the fact that a
matchlng task in discrimination of letters is probably
one of the most effective ‘ways of testlng dlscrlmlnatlon
Furtber support for the‘dlscrlmlnatlon of letters
-difficulty ‘is supplied by Blair and Ryckman (1969) ‘Their
pgrpose wasvto determlnc whleyfpalrs'of lower—case alpha-

‘
bcth letters were most frequently confused by pre-recading
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children. Fol]owiﬁg cssentially the same meghod as Popp
(196ﬁ) with Lhe exception of using 3 sets of cards tather
fhan a projector, théy selected 50 children 5-5 to 6-4 years
of age in a<low¢r middle c]nss‘commnnity and 25 children

3§7 fé 5-6 in an upper middle class area. Test’fe3ults,
indi;ated that most.grrors were reversals or rotafion
transformations, thch thds substantiated Popp's (1964)

ﬂindings.

i

Although implications -have been drawn to ‘the reading
process frbmémany of these studies, no‘étudy seems to have

directly related this letter discrimination-ability to .

Wy

~reading achievement.

However Twohig (1972) {id examine the relafidnship;“
of a child's ability to .discriminate élphapetic lther§
which differed on a number of direcﬁignéi dimensions aﬁa?'

reading achievement.

The sample consisted of 60 grade one children who
were at least average 1.Q. with an equal distribution over;.

sex and re¢ading level. Letter, word and sentence disgri-

i . : REX
minaltion tests were épecially construtted for the study &7
| ' : : : oo 6
| ‘ i . . ) &
and‘were proposed as special tests of objective spatial R
v . , W ey

discrimination ability and tested a child"'s ability to’

discf@minate the directional orientation of alphabetic
\ . : . )

A :
!
letters transformed over various dimensions.

| o L. - 3y
v.Results indicate a significant correlation between
3 -

a childis score on the discriwmination test, time taken to
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)

:,the task

3 -
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complete the test and his level of reading achievement,

SUMMARY OF STUDIES ON DISCRIMINATION

In summary therefore tﬁe reviewed literature to
this point suggests that the skill of letter discrimination
is an impottant factor ih the voung chlld s ability to reed.
It also eppears‘that it is .the distinctive features -- the
loops and curves which are fesponded to.in the discrimination
of letters.

However, as mentioned Previously letter forms_do

vary- somewhat depending on the series’ of books used. Having

identified a single instance of'the letter does not mean

.that the child w111 be able to’ discriminate all varlatiens
of that same grapheme)as the "distinetivd feature” of these
allographs may differ.

J The.dlscrlmlnatlon of a 51ng1e11nstance of the

letter would secem to be the first stage The dlscrlmlnatlon

and classification of all instances of the- grapheme would

',seem ‘to be a ‘more advanced stage in the Chlld s letter

‘:knowledge If a child is, to cla351fy varlous al]ographs as

members of a particular grapheme category, it means that

”hls c13331f1cat10n ablllty must be Ffuch that he can handle

3

-

ThlS general classification ability and its rela-
Y

1g achicvement will be dlscusqed in the

fo]]owjny.sO(Llon @

2
v : ’

tionship tOjﬁéc

Evgi
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CLASSIFICATION ABILITY 1IN CHILDREN

Several studies of childrgﬁ's thinking, with
paaFicular‘reference to their classification ability
‘havenbeen reported by (Welch, 1940, Nnich and Long,

1940, Ssigel, 1953, and Wei, 1967), a.d are summariged
© . by-Rediger (1970). Their findings generally support
Piaget's theory of sequénce in logical development
and of development bbing related to chronological age.
Interaction bgtween the individual and hiS‘environﬁcnt
-appears to be an imporéant factor in intellectual develop-
ment and cdhsequently classificagion ability.;lOpportunitié§
for such interaction are often limited in deprived znviron—
ments, and.dCVelopﬁent of profi iency.ih c;assification
ability may be advérsely affected by lack of such oppor-
tunities. | |
It is this ciassification»abiiityﬁ with partiéular
reference,tp alphabetic letter fofﬁs, and!its‘relationship
to reading achievement that‘is of most iﬁportancg to the
present study. |
Since few studies are to be found whiéh-relate to
_fhe particqlarvfdpic of ‘the present study, most of the
reéearch studies.cited'ip this section are used for the

specific purpose of illustrating différences in general

P 1

classification ability, between achieving and non-achieving Kt

readers, which mdy carry over into classification of letters, -
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particularly with refercnce to achieving and non-achieving

recaders.

Studies df‘CIassificatign Ability and tcading, Ability

The fol] ing studies explore differences in

3

classification ability among good and poor readers The

maj@rlty of 11vcst1gat10ns use clabsification of non-verbal

materials. However few #nvolve alphabet letters. Obser-
. N - T

L

vations of performance on this .type of classification test
give indications of how good and poor réaders differ in

their handling of a clas Lflcatlon 51tuatlon requ1r1ng the

s

r1,\,4701‘mat10n of class concepts
R

J T :
Differences in the ability to classify was inves-
~

tigated by Kreas (1955)., "Twenty-five pairs of boys between
rﬁhe ages of elght and twelve years were included in the
Lstudy All pupils were of average or ‘pove average intel-
lectuai abilityﬁ' They were matched on ‘the basis of
chr%go}ogical age, school experience?and 1ntelllgence with
one member oT- each’ pair being a non-~reader whlle ‘his
partner was an anerage reader. The tests:u%ed in this

study'weref

(1) "Similarities subtest of the Wechsler Intelli-

gence Scale for Children, -

(2) Verbal Opposites subtest of'che;Detroit Tests

.

of Learning Aptitude, _ e

(3) Goldst in Schecrer Cube Test,
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(4) " WiScQﬁéin,Card Sorting Tcéts i

.\'“

: 0' s LOJn—SCthr01 COIOI—FOIm Sorting

P

[ (5)

e 2 .‘_ﬁ’,w«'

(6) Kasanin-

“dnfmdnn Conccpt Formation Test, and
g ; .

{ (7)) the Gel)~Coldste1n—Ueigl— heerer Object

Sorting Test.

The materials of the last five tests-include blocks, geometric
‘forms, colored materials, or representative'objects The
last four tests require the Pupil’ to sort the materials into

Ciasses and to verbalize the Principle of each sorting. On

.8ome sub-~tests the pupil is to give the Principle of a
sorting done by the examiner. ' : &

The findings of the study indicate a distinect

~difference in performance of good and poor readers on the

lacked versatility and flex1bility in handling classi-
ficatlon tasks; they showed an elementary dependence upon

the obvious physical characteristics of the materials; they

o

lacked adequate labels for;common soc1ally approved concepts,

T

their{gh@851f1cation abilaty appeared to. be more concrete
Letes

-

and lcgﬁuabstra t than that Qf good readers and they lacked

adequate concepts for. dealing With langua5 particularly~
a

L o . . .

repdingl, Letter c]asqiflcatlon belng'a somewhat similawx

JAY

task’ sho%gh it is hypothc 17cd.a1ao 1nd1cate dlffCIGnCGS

in performance between goad and poor roadcxs
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Braun (1961) dcvc]opod a concept'formntion test

involving C]GSSIfJLdtlon of series of words to Study the

s

relation of clas ssification ability and reading achicvement
at the third, fifth and seventh grade lcvels.. Boys in the
Oak Park (Michigan) Public Schools participatéd: in the study.

Overachicvers and underachievers in rcading together with

. . R
a comparison roup of average readers were selected at ecach

of the Lhree grade levels. a11° Pupils were. given the appro-

<

Priate level of the Gates Readzn Tests Selceted sub-tests
___ﬁ______‘ii_____

of the Wechsler InLelll ence Scale for Chlldren were admin—
/"
1Stercd to the under—ﬁend over—achie rs being sLudled
. kS 4

As the measure of the ability to cla331fy, Braun

L

h developed a test consis sting of twenty concepts For each

; L 1 ')
concept there were Six series. of four words. These series

]

examples of the category glven on the cards for each concept

£

Results of 1e 1nves¢{%atlon 1nd1cate that concept /

r

\ ‘ formatlon based on{c]ass1f1catlon .as measured by the test

developed by the 1nvest1gator was‘more'closely related to

readlng achlovument at -the. flfth and seventh grades than

was 1nL0111gcncL.u,Further interpretations based on the : .

~data include: o _ . ¢ '

- Ve \



29 -

1. The handicapped reader (of normal intelli-
gence) represents a special population 1in
classification nbile§‘nhd is relatively
deficient in this probabl¥ independent
cognitive process. .o

2. Certain childreén - dpparontly reach an
asymptote ip classification ability at. the
end ‘of the carly eclementary years that may
account for an asymptote in their reading
at the end of the primary stages.

3. Continuous growth in read*ng despite differ-
ences- in factors found to be necessary for
sudce'ss at different grade levels may he
attributable to’thc p0551b11lty that various
stage® in reading: fap correspondingly advanced
Stages’.in the concept formation process.

4. Use of intelligence tests as the basis for
expectancy seems questionable since the
practice is folle 'ed with the very children
in whom intelli _.nc= and reading are least
closely relatec (pp. 71-72).

In d&scnséing the s.*tuation of the under—achiewer
in reading, Braun suggests that what appears to I} related
l\

5 their achleveme t is their cla531f1cation ablllty

- We do not know, as yet, if these chlldren

are goi ‘to contlnue permanently low in this .
major nitive process of class1f1catlon or

if they<¥re ‘simply uneven in thelr developmcnt

(p. 681).

This classification abiliry, 1th partlcular reference to

’
‘,

alphabetlc letters would it is felt also be closely

re}ated to children's reading achievement
Jan-Tausch (1962) Studled the cla381f1cat10n ability
of 170 boys and glrls in grades four through seven in the

public schools of Springfield,“New'JerSey. At each grade

level, half the pupils were boys. Of each sex at each grade;
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level, half{ werée advanced readers and half were retarded

readers as measurcd by California Reading Tests, Torm CC

of the Elementary series and Form AA of the Intermediate

9]

series. The intelligence quotients of the pupils ranged

from 79 to 133, based on the California-Short Form Test

of Mental Maturity. To assess the ability to classify,

the following tests were useced:

s

(1) The Color Form ‘Sorting Test, and
(2) the first six designs of the Cube Test
~of the Goldstein—Sheerer‘battery of

absb;act and concreté‘fhiﬁking tests.
Only theiperformance on the tests was evaluated but verbali-
‘zation was not excluded though it was not essential.

An over-all comparison of performince of the pupils
in the study revealed that good réaders vere charac‘erized/
by abstract thinking in khé classificaﬁioﬁ tests. In
 addition; t;e significance of the rélationship between
classification ability and recading achievement tended to
become greater in ‘higher grades sugge;ting the possibility
that feading comprehension at higher levels takes on more
abstract qualities. '

The girls tested tended to behave more qbstracﬁl&

than the boys perhaps indicating why boys have a higher

—

incidence of disability in all shases of language than do
girls. This conclusion was drawn by the author from the

results of her study.
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Since the reading process involves alphabetic

.

letters, it would seem important to examine the extent to

which goou and poor feadcrs classify various lettérs, in

order to see’

if differences in this area exist as well, as

this, it would ‘appear has clecar implications for reading.

i Wickens (1963) investigated the relationship between

readiq;ability and_Classification ability byvanalyzing fhe

performance of twénty—five average readers and twenty-five

"poor-readcrs

on a series of classification tests. All pupils

were 1in grade four with ‘average :nd poor readers being com-

‘pared on the
(1)
(2)

(3)
(4)

following classification tests:

the Raven Coloured Progressive Matricgg,
Word Grouping and Ligure Grouping of cthe

Primary Mental Abilities Tests,

Shure-Wepman Concept Shift Test, ar:

Rapapo::'s Object Sorting Test.

The activities the pupils did in relation to these tests

included choésing a geometric design to complete a matrix,

selecting é:non—exemplar of a category. consisting of either"

words or figures, and sorting representatives'objegts or

variously shaped and colored geometric blocks together with

giving a reason for each sorting. On 'some sub~tests, the

pupil was to give. the organizing princible basic to a sorting
. B 4

done by the examiner. -«

On both the manipulative tests and the verbal test,

the average readers were significantly more proficient in
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[

classification and recognition of ¢lassifications, ‘hqn

were the poor readcrs._;The gobd‘readcrs also were more
proficient . than poor_readefs in verbalizing the organizing
principles or bases 5: categories. Poor readers had par-
ticular difficulty in giving the organizing principle of
a claseification which was done for them by the examinaqr.
While the etudy‘brovides definite ¢1 erences betwecen good -
‘< - o
‘end poor_feader,fvlﬁis eot clear if .hese diﬁferenees would

still existlwith a letter classification task involving the

3

caLegor17atlon of certaln let ¢r varjations.

U . P o
Rystrom (1969) meas ar - L ex: nt to which,ehildyen
could recognize and classiy icotre ra, Liaring the spring of

1969, the Rystrom Multiple Form TLe.tsr Discrimination Test

was individually administered Lo 3 primary children in.

a rural Geergia Negro SchooJ. This testA consisting.df

o

hree parts required the chlld -to 1dent1fy different letter
form; Except for grade 1, entire classes were tested
Gfadee useq were Kindergarten, Craee i Grade 2 and Grade 3.
All groups were chosen by randomtselectlon. Inherent 1n_
this gtudy was-—a ciéssificatlon or categerlzatien task of

a kind, as the child was reeu1rcd to 1de;t1fy the letters

as belonging to a grapheme\ciass. - ge’ : ' >

Results indicate the mean.scorés increaSed with

‘grade level..vAs a result of maturafibp ahqvaEGzexperience

with graphemes the children in cach higher grade consistently

achicved higher scores on- this test., Thelmcan scores

Lo
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differences between each grade level and the next higher
grade were significant at and beyond the 0.05 level using
the Welch Aspin t-tesct. Thus it would appcar that children
have les $ trouble with letter variations as they get olcu  r
From these results the author made two principle
observations, about the letter confusions made by children
<. . chlldrcn who make these types of errors
have correctly ‘identified the significant features
of -a letter but have avoided treating the non-signi-
ficant variations as significant also. They
1ncorrectly identify the particular letter because
they do not distinguish between the letter, the one
in position and the same shape in some oLher posi-
tion, using one of the four edges of the letter as
the axis. Secondly, some children have not yet o
ful]y identified significant and non-significant
variations for a partlcular grapheme . . . (p. 46).
Bowever, while suggesting that this letter categorlzatlon
abllnty was related to readlng achlevement Rystom did not

.relate it dlrectly to the reading process by measurlng the

Chlld S readlng achlevement -

Summafy of Studies of.Classi%ication Ability 

- Findiﬁgs'of general investigati;ﬁs of claésification
‘ability of ydung cHildren indicate that‘proficiency in |
forming clasgificationgﬁinéreases with age. ;Pre school

children tend to have cons1derable dlfflculty with c13551—
5" o ."',“ 4 )
fication. Ability to cla%51fy cdntinues to devclop tﬁrough-

-

out the early school years. - In grades four - through six,
|

children show increasing use of hierarchica];classification

together with increasing recognition of relationships. At

-

e
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this level, childfcn tend to use generalizations as organizing-
prjﬁciples for the formation 6f classifications.

The stuéies of clagsification ability of good and
poor recaders clearly indicate significant differcnces, in
ability to perform classification t&sﬁs; There also were
signifiqent differences betveen good and poor readers in the
geﬂerality or abstraptnesé.of classifications that were Qsed
in.forming classes of objects.  The good readers Qere

better able to express the organizing principles of classi-".
N . Y

fications than were poor readers. However it is still not

/ ’ vy ) . . . .
clear if this difference would Occur in a classification
, , )

\
: . Tt M ’
task involving alphabetic letters *as proposed,fin this study.

H

Comparing the performance of good and poor readers

on classificat _on tasks appears to be a useful approach to

)

acquiring information about aspécts'of class&fication

ability and its possible relation to_readfﬁg ability. The

use of classification tests with non-verbal content has
‘'yielded valuable information about fhe ability to form

class concepts.

However, siimce letter recognition can be affected by
e . '

the type and style of print presented, further stud& is

needed of classification involving alphabetic letters. to

obtain a more complete picture of- the relationship between

the classification or categorization of alphabetic. letters

. e .
and rcading achievement.  There appecars to be little or no
IS t .
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research which has looked at the child's classification of
allographﬁ and. its rdlationship to reading. In the following
chapter;nxhc design for such a study will be described

using specifically, local letter forms as used in Alberta
_ EERY

schools.

' b e’



N : CHAPTER 111I
THE RESEARCH DESIGN

This chapter describes the research design, sample
selection, test iﬁstrumcnts inciuding their reliability
and validity, tHe pilot study, ﬁethod of;data collection-
and finally the statistical measures uséd iq analyzing th%

J

data.
I. DESIGN OF THE STUDY.

=

The main purpose of thisksfudy was to investigate
the ability of grade one childreﬁ to- categorize or claésify
various letter fqrms and examine their relationship to thé
beginning stage of reading achieveméﬁt. .Thé childreﬂ's o
ability to discriminate énd categorizé alphabetic letters
was assessed. A sample of gfade one childreﬁ‘having,at
least average I1.Q. was chosen with equal digtribution over
sex and over high and’ low reading,ability. .This involved
forty boys and forty girls with the same number of high :

N2 | . , o

and low readers in each group. Hypotheses involv%ngAthis
total sample of eighty(pules were then tested. Following
this, two groups of achieving (N=28) and non-achieving
(N=15) réaders were selected from this total saﬁple and
hypothesos concerning these two sub—sampies were fﬁrther

examined.

36
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IT. SAMPLE SELEGTION

The population for this study was chosen {rom the

grade onc classes of three schools in the County of

- .

Strathcona School System. ‘The children comprising the-

’

sample, were distributed over four differcng classrooms.

A grade one popula}ion was selected because this is the
first yédr of formal réading instrgction and it is at this
level that some influence of letter discriminatioq_and
letter categorizatibn abilitcy on reading achievémcnt can be
expected.

Since it was théught cthat visual difficulties might

influence the performance on the Letter Categorization Tests

the total population of eighty-six children were administered

e

.a visuagt screening test.. The Keystone Telebinocular was -
AN -

.

used to assess each child's vistial efficiency. The children

" Wwere tested on all the Keystone Visual Survey Tests to. gain

4

an overview of their general visual ability. _However for

the purpose of this research the childrenﬂs visual evaluation

’

was made on three of the Keystone Visual Survey Tests --

lateral posture, fusion and usable vision with both eyes.

All these tests were given at near point. These three basic
areas were considered to be essential for unhampered visual
functioning while reading, Furthcr, near-point was used”
because all the tcsting'inv?lving vision was performed at
e ; e
a distance of 16 inches. On the basis of this test five

1

iy ’ e
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children were climinated from the sample and referred for
further visual testing.
It was also felt that the children had to know the

letters of' the alphabet if children's s corcs were to be

meaningful. Consequent]y the CaLeq McKillop letter-know-

>

ledge (upper and lower casc) subtest was administered to the

ey

grade one population remaining in the samplé. Any children
whO“couid‘not recognize all the letLers in ths>test were
'eilmlnated from Lheusampxe.iMOn the basis of this test oﬁe

child was fhrther llmlnated from the samplé.'J’ |

The remalnlng eighty chlléren constggm

~ sample for this research study.

forty girls and forty boys, w1th a mean age‘of 82.14 months

and a standardhdeviation of 5.28‘months. From this sample, ‘

v

were sclected two groups of achieving and non-achieving
readers, on the basis of" their reading accuracy performance

on -the Neakpuﬁnalysis of Reading Ability (Form A-1966).

The ach1ev1ng readlng group consisted of ten boys and eighteen
glrls w1th a mean chronological age of 82 75 months and a
standard deviation of 372 months. The‘non—échieving

reading group consisted of tén boys and five.girls, with a
'mean chronological age of \81.60 months and a‘standardvdevia—
tlon of 6.84 months Table 1 summarises the chronologlcal

ageq, 1.Q. #%d read1ng accuracy \cores for the sample and -

sub-g amplc‘ of uchlevingvaﬁd non-achicving readers.
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142 III. TEST.INSTRUMENTS

l. The Keystone Visual survey Tests
This visual Scrcening device is produced by the
Keystone View Company of Meadville, Pennsylvania, U.S.A.K\\

It is an individually administered test which involves the \

use of the Keystone Telebinocular instrument. This instru- \\

Qﬁﬁweat requires the child to look through two glass lenses and
hSes .

respond to the examlncr s questlons concerning the v1sually

Presented °t1mull. The total test con31sts of fourteen'card

’5 4 *

f whlch ‘are p]aced at the

s
A

Presentations or subtests nine
far point position which is the equivalent of an actual

distance of twenty feet. The remaining card presentations

vare:ﬁ%aced at the near-point position which is the equivalent

- 0of an actual distance of sixteen inches.

2. The Gates MchlllqgiDlagnostlc Reading Tests
(Sub-test III- 1vV)

’

This instrument is intended for individual diagnosis

of reading di“iiculties. There are various sections to tﬁis
gattéry iﬁclud;ng the sub—teét used to test children's letter
*knowledge of both upper ;nd lower case letters. This éar—
ticular’secfion<consists of a single sheet of paper =on

which are printed all. the alphabetic letters in‘random order.
‘On the top section qf the page ;Pe letge%s are printed in
.upbgr—case léftering. On the bottom half of this page thg

~letters are printed in lower— case lettering. O
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1 4 \

This instrument fcquires the child to look at each

/letter and name the individual~1ettcrs as he comes to eqch.
/'ﬁpou successful compietion of the upper-case. letters he
commences the lower-case letters. This total sub-test con-
sists of the 26~letters presented twice and normally takes a
few minctes to administer,

R o

To ensure accurate results, a child who is expe-—
riencing diffioulpies in his single letter'knohledge would
also be hampered in discriminating various diffebeﬁt letter-
form presentations and also this would afféct his ﬁeadjngwm_
at near point. Therefore, considering the nature of the
test'instrumeots involved in the,pfesent study,:the fbregoing
subtests were used to screen out children whobcouid not

_F . )
recognize all the letters of the alphabet. "

3. S.R.A. Primary Mental Abilities (revised 1963)

This instrument was de51gned to. prov1de both multi-
factored and genoral measures. of 1ntelllgence.l @t the K-1
level, there are four sub-tests, edch of which measures a
primary ability while the total score'provides an estimape ;
of general inteiligence. The four primary abilities asggosed
by the sub-tests are:

+

Sub—testl.‘r— Verbal-Méaning: The child is required

to domonstrate an undcrstanding of orally expressed
" ideas by marking onc of four possible pictures.

5 )
There are forty-njne test items as well as seven
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practice 1tems.
Sub-test 2 --Number Facility: This is comprised

of simple quantitative problems requiringithe
‘ . \

child to count, add and subtract.- The child is

asked to'reépond by marking the appropriate number

of:pictures. There are twentyy-seven test items

and seven practice items.
!

Sub-test ?4— Perceptual Spced: The child's ability
to see li%enesses and differences bco ren objects
and symbols' (pictures and silhoﬁette:/ quickly and

accurately is measured. This is va matching to

B

sample task% consisting of twenty-eight items and
seven pgécLic; i;ems; There is a time limit for
this test. o

. ’ Sub-test .4 ¥—Spatial ﬁelafions: This sub-test measures
a child's ability to v;sualiZe objects and figures
rotated 1n space and the relatlons between them.

The flrst task requires the child to mark the choice

S

figure which compleLes the sample stimulus. ‘The

\'

second task involves. completing a geometric figure
from a given model. Altogether there are twenty-

four test items and ten practice items.

+

Réviews (Buros, 1972) have. indicated test-retest

reliability’coefficients ranging between .83 and .95.
leidity far this test was established by corréléting test
: B / . .

scores with the results of the S.R.A. Achicvement Series:

!
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Reading.

4.  The Neale Analvysis of Readiqﬁ Ability (Form A, 1966)
AN

"~ This test was chosen as the measure of reading
: .
achievement mainly because it is both easily administercd 5

and well standardized. This oral reading test allows for "

@ measurcmeént of reading accuracy and comprehension abilityr’

VAN
| , - , /K

Allowance is also made for recading rate. However, these L
, ‘ . oS

last two wmcasures were not includcd as they were not ° ,’j

considered'pértinent to this study.

The test, which is administeredjindividuall&;
. A

e

on-
sisfs pf'sixvpassages of gradéd difficulty and inéfgasing
length, with controllea variation of vocabulary éﬁd sentences.
Reliability coefficients for réading.accuracy séores on
altefnéte“forﬁs exceed .96 (Neale,-1965). A validity
:coefficient of .95 %és'pbtained using the pooling square

method over the following tests; Ballard One-Minute Test,

Holburn Scale, Peel En&@(sh Test and thé:Schonell English
Usage Test (Neale,-1965). Table 2 Summarizeskthe mean- and

standard deviation of the reading achievement measure.

IV. TESTS CONSTRUCTED FOR. THIS STUDY -

. ' L
A revicw of ‘the related literature indicated that

no test was available.which‘measured an individual's ability
to categorize leftprs; Also not available were tests which

o

measured aspccts of letter discrimination and letter
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classification together. Therefore four sub-tests were
constructed in order to asscss these discrimination --
categorization abilities.
. ' .

The purposec Qf»&hc Letter Categorization Test
was to measure tht'sgbjects' ability to discriminate
letters.and‘then categorize these alphabetic letter forms.
This test was constructed to.measurp certain factors which
the researcher proposed as being importaﬁt in a child's
categorization ability of letters. These factors were:

1. Néming a grapheme category to which any

allograph fits.
2. Matching similar forms of the_same.allograph.

3. Selecting different allographlc forms of the
* same grapheme

4, Matching identical forms of a single allo-
"'graph when. they occur within words.

Identifying different allographic forms as
bgingﬂthe'samﬁ when they occur in words. 1
Fouf'sqb—@gsE55 éongisting of fifteen*items each
comprised theystotal ‘Letter kategorization Test. To make

the test more relevant to specific local conditions,

alphabetic letter forms and their variations were chosen
from reading materials recommended by .the Department of

: ‘ . . ' \ ' L )
Education, for use in Alberta Schools. '~

*- : S '
Sce Appendix A for a complete copy of the test.

’
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The Letter Categorization Test

* % B :
Sub-test 1

This letter idéntifiéatidn spb~test was designed to
assess an individual's abilify to identify and name the
letter variations found in Childrénfs reading,mqferialsx
It also satisfied. the first requifeﬁent the‘researcher
"mentioned as being important in lettey.catégorization. Tﬁe.

test consisted of fifteen lc *ter form pr se¢ntations, ran-

v

domly selected from all th. . tter va}iatioﬁs the %eéeargher
could find in children's - acd 'ng matéfials,recommenéed'by;

the Depaptment of Eduycatiorn T use in Albeft; Schoéls; |
Theée letters were placed - rt;caily in three tolumnsvdown_ ;

the page, with equal spaci. 3 between each.. The -student, °
was required to name each letter—fofm as it appeared. No
advance practice was given for‘fhis'sub—test, It will .be

noted that cursive letters have been included in this and

other sub-tests . They were included in order to measure  the L

éxte.. to which children in Grade One were able to correctly . .’
, o . .

identify allographs in cursive_fofmfi These ‘cursive formé
were found to appe- :casionélly iﬁ cﬂildren'sireading
materials féviewed ne reseérc%er. : .

Sub-test 2** v | i .f

This again, was an experimental test constructed
by the researcher and designed to measure the extent .to which

- oy . ! ) f N
[ . . .

** See Appendix A for avcdmpleﬁ% copy df‘the“subtest,_
,—\/ " ot ' » o o ’ ’ . | K - ‘ 7 !

-
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a subject had attainoq the ability to categﬁrizo alphabetic
letters which differed in size, print form and style of
presentation. Lowbr—caée'and Upper-case Jetters were both
chosen and included in‘b@is test since they éfc both
encountered in children's reading materia]é.at the»Gradc
One level. ~The actual -Jetters were directly sclected from

the folldwing basal rgﬂders:

)

Its.Story Time ............. Ginn Basal Reader Series
Just For Me ........... «.... Gage Basal Reader Secries
The TOy BOX vuvvesmunennn. .. Gage Basal Reader Scries

4 ' -
Sounds Around the. Clock .... Ginn Basal Reader Series

On Cherry Street ........... Ginn Basal Rcader Series
’ . / :
After thghvaﬁidﬁs letter forms had been selected they
. %l RO

.. were isolated and extracted from the books by a photographic

process. All the variations of the letter forms were

;:§s$emblad togeﬁher and randomly selectcd for use in the \

A

Letter Categorization Test. The letters used in this sub- \\\
- ‘ i, o~ ‘ » . .
test, and for the total test were selected on two criteria.

FirsEly{_the letters had to occur in commonly used reading

ey
s 4
’

materials for grade one ‘children. Secondly the letters used

had to have a number ®f possible variations so as toc test

this categorization ability.

Seiecte@Falphabetic letters were used to construct
; e .
a test which elicited a matching~to-sample response. The

R

choice skimul{'consjstcd of a sample stimulus, three dis-

tractors, the sample itself or a variation of the sample

"

s
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whic% nevertheless could still bé classified.aé a member
of that stimulus group. The sample stimulus w;s blaééd on
the left side of the page and the chéice stimuli plus the
distractors were then randomly placed to the right on the
same horizontal plane. This:pbsitioniﬂg of the letters
on a horizontal plane is thﬁs similar to the spatial
positioning of letters in a normal reading situation.
‘ . r

The subject was given two practice attempts using
two letters not used in th@ letter'samp;e. When errors
were made- on these practice items the subject was redirected
until the error was corrected. Each sample letter in the
tegt waé presented on a'séparate sheet. The subject was

[

required to draw a circle around the choice stimulus which

matched the sample stimulus. A single point was given for
each correct choice. The following is a sample of one

¢

item of suyb-test 2.

*

*
Sub-test 3

S

Jrave
yA
7

A variation in format occurred in ‘'sub-test 3. While

‘a sample‘s%%ﬁplus was still présented'on the left side of

the page, five stimulus variations were placed on the right-
: © .

t

hand side along with threce distractors. These stimulus .
variations were placed in random order to the right, being

mixed with the distractors and placed on the same horizontal

LS

\
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plane. Again the positioning of the letters on the hori

~

zontal plane is thus similar to the spatial positioning

of letters in a normal reading situation.

The subject was given two demonstration attempts

ensure that he clearly understood the instructions, The

demonstration items were not used in the test

errors were made on these demonstration items

were redirected until the error was corrected.

stration was carried out on a separate sheet.

was required to draw a circle around the five

.

9

to

sample. When

~the subject

The subje

allographi

Each denon-

ct

lod

‘'variations which represented the same grapheme as the sample

stimulus. A 51ngle point was glven for each correcc ch01ce.

L]

. R CELE DI KM;’

A total of five p01nts dﬁﬁid be ga%ﬁed {or 1dqhilfy

five- allographlc varlatlén@ presented 1ﬁ each

Te.
- o

Sub b-test 4

!

TRasy
1teﬁ . Thee

C e e

ThlS sub-test consisted of letters included in

whole

words. Tt was constructed by the writer in order t5 assess

‘the subjects'’ ability to: (i) match identical

single allograph when they occur within words;

!

forms of a

and (11)

iden-

tify different allographic-forms as belng the same prapheme

when they occur within words. While somc snmple ]emtors



U

were the same as in Previous subtests there were added to
this test other letters which hitherto had not been used,
.The purposc for using words iﬁ this particular sub-test

was in order to morec closcly abpr&ximate the reading siﬁua—
tibn Encountered by the chiid, namely the discrimiﬁhqion
and catégorization_of lettcré within words.

Fiftcen itenms were included in this test. Eight
thrée—letLér wordﬁ, six gour—letter wordé_énd onc five~-letter
wérd comprised thé‘total of fifteen items. ‘Using a stra-
tified random pro§edhré, five of the stimulus lgttgrs were
placed in thé ;nitial position. O0f the remaining, tvo were
placed in the final position and one in the centre. For

the four-letter words, two stimuli were placed in the

initial position and two were placed“in the medial position.

The format of this test was similar to’ that of the

. 87
other, Letter Categorizatio sub-tests. "The stimulus word

« .

and. choices were placed on a horizontal line and the

subject was asked to choose the word which was the same
as the first word. =~ One point was‘giyen for eagh item

correctly markedﬂ The following is a sample of one item of

S
sub-test 4.

L.

RN S

lay lag lap -lay |

As sub-test 4 was new, an item analysis was con-

ducted in order to determine how efficient this sub-test .
was. This item analysis provided information about each .

“iltem of the test, such as; how well each item correlated/i

& e

with the total test; how well each item separated the good



(those students who were/ above the highest cut-off point
) ) ) :

of 40 on the letter categerization test) and poor (those
y .

students who were below the lowest cut-off point of 20 on

the letter categorization test) students; the degree of

difficulty'of each item; ang the number of Students who

either got that itgm cerrect or ‘incorrect.

An anal&sig of tr?e.Sub—test showed that the degree
of difficulty of the varioas}items differed from .57 to
..%7, thus illustrating a fair censistency am;ng'the A
items of the test. Biserialfforrelations were reported
varying from .48 to .83 Sﬂ¢wing that ail the items of the
sub-test appeared to relate etrongly to the total test.

. When the total sample pas analysed accordlng to

o

their performance on each item, it appeared that the top 20
per cent of studentsigeneralLy'scored well on each item as
expected, making a smfll nupber of errors. The bottom.

¥ il

20 per/cent of students generally scored lower, again as
/ .

expec ed, and appeared to make a gleater numb"ﬂof'errors.

This fpattern appeareq to be con31stont for eaeh @pem €$
Q ‘ "\ .
. T B
in tbe test. - The amount of spread between the gbod and
gt W
poof Students on each item was as expected 1llu%trat1ng
/ : .

that each item of sub-test 4 was suff1c1ent to separate

o

the students.

When the test score means were analysed, the gené@ﬁl

>

i

trend appeared consistent. .Those students who performed

Poorly on the particular item in every case had a lower.

g "
Ny |
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test score mean than those who did well on the item. The
amount of.variation differed according. to the item, but the
Qariation that d4d occur supported the point that ail

items in this sub-test were sufficient to discriminahé

between the good :#nd poor students.

Véliditz

The purphsevof hhe Letter Categorization Tesh
has been explained previously. Items which required
discrimination and some categorization to be made were
‘based upon Rystrom's (1968) Multiple-Form Letter Diééri—
mination Test. This test served‘as a_ﬁodel in developing
certain sections of the test. Letters were chosen which
had h large number of variations, but which children
could be‘expected to be exposed to. -

The Lether Categorization Tesﬁ, after construc-
tion, was submitted to a panel of graduate students and
prggessors who.wérevashed to indicahe their épphoval oi
certain iteﬁé, based onn the purposembf the test and the
criterion for test cénétructibn as previously aescribed.

Subsequently three 1tems were ellmlnated and sub- teit .3

’?“ Co
was added as it was thought thls could complement and balance
the other tests.  Improvements and modifications were also -

‘made to the "Instructions for Candidates" as it was thought

some of the wording was confusing.
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Thus, given the purpose of this test; as well

/

felt therefore, that these instruments actually measure

as the nature of thpe task required by the test, il was

what they propose 'to measure. Subsequently it is con-
sidered tha&lthis device fulfilis the requirements of
i

content validity.

Reliability

A splif—half method of achieving a measure of

celiability was used for the present tests. Dividing

d .

the: test tends to shorten it considerably and also tends
to reduce its reliability. Thus a Spearman-Brown formula
was applied in order to correct for its reductions in

length. The reliability coefficient for the Letter '
= . . \}J‘ .

Categorization Test was .84 using the Kuder-Richardson

formula. ©

Therefore it may be concluded that for this

tgjst there exists a consistency of agreement between,
i . :

<

even.and odd scores using a split-half-test of reliability.
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V. PILOT STUDY -

A pilot:study,-using ten grade one children, divided
qially 1nto-high.ahévlow readers on the basis of their

tqacher83 rating’s, was' conducted épprOximately‘one month
p&ior to’ the final data collection. Thé purpose of the

‘ : 4
pilot study was to obtain further information with regard

. .

to the folloding areas: (a) to determine whether the

.

Létter'bategorization Test should be administered individually

A

or in'grouoS"(b) to test whether there was ev1aence of
'dlfferlng performancés by the high and low F/éhers and  (c)
to check out the test 1nstruct10ns used, as well as the -
‘amount of tlme.neceeCary to complete thec§ests '

On - the ba81s of the results of the pllot study the
following dee131ons were made: (a) the Letter Categorization‘
TesL sh be administered iudividually tl each c¢hild in
the sampi.; (b> the'format of. sub-test 3 was changed, from

.‘5}4 ~|_ '
a manual cla«olflcatlon test where the child had to ph 81cally

s

manlpulate cards on whlch the letter formsvyere printéd to

a paper and penci?‘test for the child's convenience; (c) two

similar items in 2st 4 were altered. It was observed -
: [ﬁ H

£

that (a) the chiluicn comprehended the instructions adequ%fely;

> -
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=

e

(b) the sequence of test administration as first devised
was adequate; and (c¢) the total time involved in adminis-

ter%qg the Letter Categorization Tests was fifteen minutes——

which did not appear to cause the children any undue

'

strain or fatigue.
VI. COLLECTION OF DATA

All the visual screening tests were idividually

administered by the ekperimenter to each subject in the

originalysample. This screening process lasted approxi-

'mately 10 minutes per child. The Neale Analysis of Reading
Lony [

Ability was also individually administered. Approximately
10 to 15 minutes were involvel  in this test depending upon

the number of passages read.

The Letter Categorization Test was administered

individually .to each child in the sample and took about

”, - . - : O
fifteen minutes. No group tests were administered as

‘part of the data collection.
All of the foregoing tests were administered during
regular class time in each school. Private room%ﬁwere made
: $) -

avéilable»for each testihg session. The S.R.A. -- Primary

Mental Abilities Test scores were obtained from the cumu-

33

lative record cards of ecach child in the sample. The
administration of the I.Q.'tést‘was carried out one month
. N R o . B ’

previous to the research by the Guidance Officer.-for the

County of Strathcona.
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VIiI. ANALYSIS OF DATA ,%

The data for this study Were enalyzed, using the

foliowing“procedures:

(1)

(2)

(3)

(4)

Pcarson Product Moment Correlation . TU7)

Corrclation matrices were computed for

‘categorization, reading and I.Q. variables

over reading groups, sex and total sample.

Partial Correlation AP L STP.2) The effectﬁ
of ehe I.Q. variableuwas‘paftiallee out fromt
reading and caEegorization'correletions to
see 1if the gelationsﬁip between reading and
letter categorization still existed or wes

dependent on intelligence.

One-Way Analysis of Variance (ANOV 15) This
one-way analysis of variance was used to

determine whether differences existed between

the reading groups'add bletween boys’ dand girls -

v

on'the categorization scores.

Item énalysis (TEST Ol) Using the item

analysis, test reliability was obtained as
well as anwindication.of:how well each item

o

was answered.

<



SUMMARY

In this chapter the design and sample selection

was discussed. Eighty pupils constituted the final

i

samplé. Hypothesjs.wgre tested using this group.

this eighty'wcre;sclecﬁeq two groups of achieVing (N=28)
and don—aphieving (N=lS) readers. Further hypothéses were
testéd using these two groups specificaldy.

Tgst lnstrument construction, along with validity
and reliability of ‘the instrument were reported. The
Letter Cafeéorization Test was shown to he e - reliability
of .84 using the Kuder Richardson 20 Formula. ,A pilot
‘studi was conducted, which brovided valuable infoymation
to thelfesearchér‘ihvplanﬁing tHe formét”and presentation
of the:final testing.program.. F%ﬁélly the data was
étatistically énalyéed with thg helé of various programs

held by the Department of Education Research Servicé&F

/



CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA

‘"The purpose of this chapter is to present and

'

discuss the analysis of the data undecr the following
headings, which coincidé with the hypotheses presented

in Chapter TI.
47 )
1. Letter Catego;ﬁzatj ¢bility and Reading Achievement

with the total sample,
2. Letter Categorization‘ability'and Reading Achievement
with achieving and non-achieving readers.

3. Letter Categorization and, Related Variables.

I. LETTER CATEGORIZATION ABILITY AND READIL
ACHIEVEMENT OF THE TOTAL SAMPLE

> An overall view of the total sample of éighty

grade one SUbJects was taken tn determlne whether thére

was a relationship between letter Categorization and . .
. : j .

reading achievement.

A

Table 3 .outlines the mean scores and Standardi
dev1at10ns for this total sample as well as the ach1ev1ng
and non- ach1ev1ng readers on the Letter Categori7ation

»

Test. Table &4 outlines thcxmean scores and standdrd

dev1at10ns for the totdl sample as well as boys'ahd,girli/// ;

on the Letter Categorization Test. In each case results
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©

tended to approach the maximum score possible particularly

on sub-tests 1; 2 and 4..

. Letter Categorization and Reading Achievement

N Results for the totél sample indicate a corrclation
of .42‘bctweon letter categofizétion and rcading achieve-
'ment:which was significant at the .05 level. Results for
: s '

the various sub-tests of the Letter Categorization. Test

also indicate significant relationships with reading
achievem nt YTable 5.) Sigﬁificant éorrélations were,also‘
‘found‘to exist between sub—tegts‘l, 3, aﬁd the total test
with réqaing acduracy (p < .05): HéWevcf a more significant
corfelation was found between subtest 4 with recading

\

accufacy (p < .01).
2

TABLE 5

CORRELATIOKS BETWEEN LETTER CATEGORIZATI N
TEST AND READING ACHTEVEMENT

LETTER CATEGORIZATION TESTS

Reading ' Sub- Sub- §££; Sub- Total
Achieve- , - test 1 test 2 test 3 test 4 Letter
ment o ‘ ' . Catego-
-~ measure ‘ _ . rization
' Reading " '
Accu- .25 -.12 42
racy ' 3

* Significant at the

Ak Significant at the .01 level.
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1.0. Fncto.rb Partialled. Out

] When the I.Q.‘fagtor-was subscquently partialled

out from the foregdiné‘é;rrclatidns %Tahle 6) sub-test 4
maintainéd a significa%;”lcvel df”c&%relation-with recading
accqraty (p < .01). Statistically'éignificant levels

weré dlso maintained bet;egn,the Total Lcttef Catcgorization

scores and reading accuracy (p < .05). ‘ |

TABLE 6

CORRELATIONS BETWEEN LETTER CATEGORIZATION TESTS
AND READING ACHIERVEMENT WITH I.Q. PARTIALLED OUT

LETTER CATEGORIZATION TESTS

Reading Sub-  Sub- Sub- : Sub- . Total

‘Achieve- test 1 test 2 test 3 test 4 Letter
ment , : ‘ - . + Catego~
measure._ . ’ R rization .
Reading Al Cx% K
Accu- .17 -0 .12 .37 «26
racy ' : ST

*k significant at .the .01 level

* Significant at the .05 level

" Correlations for Boys and Girls between Leétter
Categorization and Reading Achievement. &

o

When the total sample was broken down into boys A\Gﬁ
and girls (Table 7) it was found that significant corre-
lations existed for “the boys betwecen sub;tests_l, 3, 4

and the total fest with>readingiaccurécy {(p <.05). Signi-

ficant correlations for the girls were found to exist
% . R ,
between sub-test 3 .and the¢ Stoital test with reading accuracy

v
B
¢
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I.Q.»Fqgggr partialled out of Bov-Girl Correlations

6§g\~ . -
"Mhen the I.Q. factor was subsequently partialled
out from the foregoing correlations (Table 8) only sub-

’

;est 4 ﬁaiﬁtaincd a significant level with reading. accuracy
(p < ;05); o

Sub-test 4 appears.to have maintained the highest.
and most consistent correlatiﬁn with'reading.échigvemept.
Thé appérent correlation bgtween ﬁhe Total Letter Cate;
gofization-scores and feading éccuracy may possibly 'be-~
accounted for by the rather strong influence .of suBFtest
4 which-consisted of letter variations within a word. It
appears noteworthy that sub-test 4 Vas'the oniy letter
»categorizatiqﬁ sub-test scoré to maintain a significant

posit 've correlation with reading accuracy after the

‘intelligence factor had been partialied out.

Correlations for[Sex; I1.Q. and Reéding Achievement

4Correlat10n coefficients were also computed
. bbgtween‘ééx,lage, I.Q. and reading. achievement, Table 9

in, order "to.check the importdnce of I.Q. im children's
5?readihg.?:Rcsu{tSViqdiCacé;sighificant relationships

ol

;Bétweenféexi(f§3l) and T1.Q. (r.SD)\yifh recading accuracy
(p < .01). - The decreasc in correlations between the
Letter Cateporization Score® ‘and Reading, when 1.Q. iwas

B
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partialled out was thus verified by the presence of the

I.Q. factor in these correlations.

TABLE 9

‘CORRﬁLATIONS BETWEEN SEX, AGE, I.Q.
3AND‘READING ACHIEVEMENT

SEX AGE I.Q.
. ) % % | : * %
Reading Reading . .31 ' .06 .50
Achievement Accuracy )
Measure ‘ )

. * % Significant at .01 level.

Analy51s of Varlance for Boys and Cl”lS

RN,

AN

\

. ' v“}{
of variance was carrled out to de te

°L
on letter categoriz atlon scores existed b
%~‘

girls; The data are éhown in Table 10%

significant diffcrencés over the sub-te

score. This apparent lack of dlfference bgtWeen these two
groups on the Lctter Categorlzatlon Tcst was not unexpected

COnsidering that these two groups contained

‘both achieving and non-achiceving rcaders.
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- IT. LETTER CAFI(ORI/ALIOV ABILITY AWD ”Y
READING ACHIIVI’INF WITH ACHILVING-
AND IOu—ACHlIViVC READERS

- , e

i -

I3

LR

o Following an analysis of the total group of

subjects, achicving and non-achieving readers were then
e
. w
analysed f{or the ”urpo e of verifying hypothesis which
h (‘; ‘

R

centred around vncse particular sub- samp]es These two

sub-samples contained 28 achieving and 15 mon-achieving

readers.

Correlations between Letter Categorizaiion and Reading
Achievement for Achiev1ng and Non—AchiGVing Readers

An analysis of the correlations between letter
categorizationddnd reading achievement for ach1ev1ng and
non-achieving readers (Table 11) indicate significant

correlations for both achievding and non- ach1ev1ng readers

betweég?sub—test 4 and reading accuracy (p < .05). Statis-
tically 51gn1f1cant correlations were also found to exist
for non- achiev1ng readersk between sub-test_t and the reading

accuracy score (r = .73, p < .01).

Correlations for Achieving and Non- ACthV]ng
Boy# and Gir]s-

These achieving and non-achieving groups weére
furthcr broken down by sex and an analysis of the corre-
lations between the Letter Catcgorization Test results

anigd recading achievement scores was conducted (Table 12).

These corrclations proved to be rather low and non-



o ; P
O ) s
- ‘ . . s 0
- *ToA®T G0 38 3JUBDIITUSTIS
il o i
T *TPART TO' 3® JUBOTIJTUBIS xx
I e
b=
A - ’ . ) . /., . v
L : \ST = N 0 =
9z " . 6¢ L0" oT" €, ‘8uraaTydy e o sT94a31
) n * ¥ . ~uoy oo o
5 R :
- JUSBWIASTYDY
' T | 87 = N < 09 _ ..
€T B 60" 0T*~  £00° 8urasarydy durpeay
coHumNHuom . b 31sa3 € ¥sa3 Z 31s?93 T 31s?31
-923B) 133397 TRIOL -qng -qmg .- -qng . -qng
IS3L NOILVZI¥0HILVD ¥HAILAT -

SdN0¥O ONIAVEY ONIATIHOV-NON ANV ONIAITIHOV ¥IAO INIWIAITHOV
ONIAYdY QNV $ISIL NOILVZI¥OOZLVO ¥EILIT NIANIZE SNOILVIINUOD

. . ¢
IT d19vy ~ . A\
a - o )



70

I9A2T T0' 243 1® JUBDTITUBTS xx-

€y . 100" ¢zor TO0" 667 0I = N N
. . ~ sfog .
3urastTyoy
-uoy =
. > m
L1" ) ©20° 11~ €0 - 70"~ 0T = N o > T
_ skog o o o
3uraaTYOY &
. = .2
. . : . . .- : . =N STaT S
|4 - «%wq 60 71 *%mo meWOHmu<w . & Iuswans TYOY
~uoN o
. - : N T =<
g - T 7 € 11 Sz - 8T =N ,
A : STA1D 3urpeay
. 3urtadIyoOy "
; 7 3$231 g 31s83 g 31s91 T 15901 )
Telo0] . -qng -qng -qng -qns’

LS3dL NOILVZI¥O0DILVD ¥YILIAT

v STYID ANV SAOE ONIAIIHOV-NON ANV ONIAZIIHOV WHAO
AJDV¥NOOV ONIAVIY ANV SLSEZL NOILVZIYOOdLVD YILLAT NIIMIEE SNOILVTIYYOD

=)

¢T 474Vl



71

significant in a pattern somewhat similar to that alrcady

discussed for the achieving and non-achieving groups.

Sub test 4 proved to be éignificantly corrcelated

with roadlng occuracy'(p < .01) for both achiéviné and non-
achieving girls. . Howewver,. while other correlations in

some cascs were highenonc proved tgo be significant except
sub—test 1 which corrolateo significahtix with reading
accuracy for non;achieving girls (r = .67, p <L}Ql). Apart
from thesq‘no'other'correlatjons were found to exiet with

“

reading accuracy. .- : z

Partiailing out I.Q. from Achieving .and Non-Achieving
Boys and Girls C

As a result of partla]llng out the I Q. factor a

pat%prn 31m11ar to. that ‘involving tﬁe’tqtaltgroup‘tended

4 ' : : . ’ _
to e@erge (Table 13); The reeults of SUb—test 4 tended to
be mojs't consistent in its coqrelation with reading accuracy =

\ -

'"fofiboth boys and . ls. Sub~test 1 also rcma&ﬂed signi-

ficantly correlated with readlng accuracy for the noi.-
achiev1n¢ bovs and girls. ;Again

%

correlations emergcd for the remalnder of the results

a pattern of non- 51gn1f1cant

>

When: 1nterpret1ng these res ults however the reader’

cautloned 1n formlng deflnlte conclm51ons on, the ba51s

. ‘ . :
of the above mentloned data s ncevthe numb er of subjects 5

~

in the foregoipg analy51s tended to be- small While‘all

&

N . CE T



72

19437 T0" 243 3e 3uedryTulTg XX
gz . N - - % 28" S 0T = N, .
. Ll ) M v . m%om . 3
T ‘ -, o ©7  Buraaryoy =
ol .v... .. . N ICOZ. s
e — : : > , <
. : - e (@} ;
- 01~ : - 90" o o 0T = N 5
. ﬁ/u : skog - —
: wCﬂ>mH:u< = -
3 H D
61" e 50" ZT” A S = X =
. Coxx #o¥ STaTH o
dutasTyay <
~uoyn
. W & i e
8¢ A S 9T S0t T 1" = N a
: X ; 5 . o STato -
BurAsTyoy , ‘
7 18231 ¢ 1s81 7 38923 [ 1s93 4 ‘
Te3or . -qng -qng -qnsg -qng
100 Q31IVILIYVd \w.H HIIM

STYIS anv S&049 02H>mH:u<|2ﬂz ANV ONIAFIHOV ¥HAAO , S .
ADVHEND0V ONIAVIY ANV STYODS NOILVZINQGOILVD ¥311d1 NdIMNLdg monH<Awmmoug.

€1 AA1ave L

® : ’ /



73

.

the correlational clements are corrgéf§ the gmnll number
of subjects in-one group (o.g.'Nqn—acBieving éirls = 5)
a;c influenced by the number of variables-in the qbove
corrclagiOns thus reducing the meaningfulness of that

. R TS . . . .
gYoup anﬁ;ﬂbrralatlons associated with 1it.

L
W

Analysis of Variance "to Dctermine Differences between

Achicving and Jon-Achiceving Groups

- /
-
In order to further analyse the gelationshap between

' - o
letter categorization and reading ‘achievement -an a&alysis

of variance was carried out to determine if differences

“in letter.catggorization scores existed between the reading
groups. Tables (14 and 15) indicate the means and stan-
dard deviations f;r these groups, while ta#les (16 and 17)
summarize thé analyéis of wvariance. Tﬂe data are shown in

Table 16 and indicate significant differences over sub-test

1

3, 4 and the total letter categorization scores (p < .01l),

but n&% bver sub-tests 1 ‘and 2.

- ! -
The differences between achieviéz and non-achieving
B . . ) ‘.' ‘ ) o .
readers proved to beé significant for both the total Letter

‘Categorization_fest and Sub-tests 3 and 4 “as mentioned

>

previ?uslyf These ma¥on significant differences continued
o ‘4/ S

to appcar after the Welch T Prime Adjustment Test had
"been used to adjust fror the unequal variances that existed

in these two groups (Table 17). : e
' 3 . AN
Tt is interesting to note that the apparent -

greater differences between the groups cxisted n tests

\



. & o
‘ T -
. . B \

8¢ € QS LS Qs 8L T WS 9L rta-s: 6°C "@-'s STIT9
. sispeay
68°22T= X L9°%T X 87 1L X 0T %I X 8L 7T X durastyody
: , 0T = N

g€ € Qs 7°1°a°s 08°1T°Q"s L8 ta-‘s €8, a-s © sfog
. siape=y

097221 X 0791 X 07 TL X 0Z°%T X . 06777 X 3uTadTYOY

Te30] € 1sa3-qng ¢ 3Is@31-gng ‘T 3s97-qng

Y ummuln:m

ST4IO9 ANV Sxod U7H>mHmo< ¥0d

SLSEL VOHH<mHmouuH<o dILIAT Y04 SNOILVIAZA QUYVANVIS o7< SNVIR



75

» ///
e . : ) ,/(\\\\./
dan . .

! ) . S =X
68" %71 ars I8 *Ad-°s 8" ‘a-s '.wﬁ.o.o.m STITH
: ' : ~ o ~ saiapeay
0°L0T = X ¢9°¢T X Q0 vT X 99671 X wﬁﬂ>mﬂﬁu<|coz
4 0T = X
¢cT°¢T *a-s %0°72°Q°S 09 "vT A"S 98°0 =-d-S 0T*C"a-s mwom
i . " . sIape3y”
9T TTT X ST €T X 26°T9 X T6°€T X 92°61 X ‘BurAstydy-uoy

Telol % 31s91-qng Z 1s9a(Cdng 1 3s21-4dng

¢ 3s83-qng

[

1S3 1L -XNO0OIIVZ.1¥4009ddLIVD

d 4 L L I 71

1

7 6T aavi

. STATO ANV SKOY ONTAFIHOV-NON 204
SLSEL NOILVZIYOOILV) ¥4LLI1 ¥Os SNOILVIARG QUVANVLS NV NVEK

N



76

12497 T0° 943 38 FUBOTITUSTS xyx

-

0L°ST."a’s

€€°0TT X 60281 X

8eTe _ars.

. o _..:/&ﬂ 96°T -a°s 61 as

. m Mw . N SO ) ) H*N . ; . . . =
S , . . S07TET X 06" 9T X % 3s23-qng
0S"%1 *a:s 18°T° "a-s )

2o

JT9°€ I . | R
i 0% 19 X 2E 1L X € 4s23-qng-
88°0 Q'S 280 .°A°S - |
16" Iy : o “ . .
06°€T X 8T vT X ‘¢ 3s23-qng
, T 99" ¢ as SY'z  ta's :
88" : . Ty R |
00777 X ¢grce X
; ‘ ST =N - 87 =N
B - $9102S UTYIIM si9pray siapeoy

B uw$ﬁ>mﬁzu<|coz ButaaTyoy

sdnoiag :uomuuou

uorieras(q pIEPUEBIS puUP UBIY v B o
’ mmmg<um;qu>uH:o<nzoz aNY ONIATIHOV T = .
: . ddA0 SEYO0DS NOTIVZIN0OILVD ¥ILIAT XO L e : £
SNVAK %Mmzhmm AON2¥3I410  (LSUL-1) FONVI¥YA 40 SISATVNY 40 AMVWKAS - ’
- -~ R . . . . ) . ....\ql .l.m

9T 379Vl



L/ml\

L4

o0 Te8aAlT TQ°

3® JUEODTJTU3TIS
19497 GO' 2eB 3uedTJTUSTIS
E g .

_Qa

«wy

¥* X
%

0L %1

£0°¢ Te3o0l
% ¥ : ” = - .
70°2 10781 7 AERRTAnS
» . .
.«xqo.m . (AN RN : € 31s931-qng
1S
68°0 68°9¢ ¢ 3s931-qng
» M« 3
8.°0 mmﬁﬁm - T 3s983-9gng
1 AmmuoUm”cHLUsz UOTIBZTI082318) 123387T)

Jp paisnlpy

‘1s9l

CSAONVINYA TVADINN Y04
SLSdl 1 40 LNIRISACAV IWI¥d- ,1, HOTAM

[T 919V

>




s

78

. \ o p
' 12437 T0* 3¢ Juedsryrusts ~ -
e - CE¥e .
.Hm>mﬂ,mo.xum jwesTyTusts’ L - o
S e
L ZET LT R (R +

Teiog

t uwwunﬂ:w € 3ss1-=qng :Nuum%uw@:m,. W.NwUUWsz.,a,

1is a1 NOTL

. 3 2

VZIN¥NO09ITLYDO YT LIA

,4TdRYS TVIOL ¥0d "D°1I o
ANV ALITIEV NOILVZIYO9HIVD ¥IALLAT NIAAMIIE SNOIIVIZTNYO0D

81 uqm<y



79

consisting of single letters, rather than words. A
possible expldnatiop for this is that the .tests consis-

‘ting of letters were more clearly a classification task

i ’ | .
than the sub-test consisting of words from which the
. | | . .
children could obtain othe¥ cues within the word.
: : .

. ? »
III. LETTER “CATEGORIZATION AND RELATED VARIABLES

PR

Previous .studies in the area of letter discrimi-

nation (Ha;}is, 1957; Silver and Hagin, 1960; Coleman

.and‘Deutscﬁ> 1964, Belmont & Bifch, 1965) have raised
thequestion‘of‘aﬁrelatyﬁnship be;wee; discrimination
ability §nd IfQ;» In the area of categorgzagion and
classification studies Ey Brauﬁ (1963) and Jén—Tausdh
(19625 have raised a similar question. 'Few stu&ies have
looked'at alphaBetic letter ca&egbri;;tﬁon and its .
relation to I.Q; The present §ecgion thérefoferyill &

~consider the relationship of I.Q; and letter categori-

zation ability. - The intercorrelations betweén the various

~ LN .

sub-tests of the Letter, Categorization Test will also be
. - ;0 -

L "/‘,v ) x 3 ‘.q » .
examined, as well asi relationships between sex, and

letter categorization ability.

Letter Categorization and T.Q.

]

The S.R.A. Primary Abilities Test as described

+

in ‘Chapter I11 offers a total estimate of general intel-

o

.ligence. Table (18) prcsénts the correlation coefficients
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established in the present study Dbetween the general
ihtélligcnce measure and.the Letter Categorization Tést
for the total samplet These correlations appear to EC
moderate.

Statistically significant correlations were
established between sub-test 1 and the toﬁal Letter
CategorizationJTest (p < .05) and I.qQ. Further, a greater.‘
significant co%relhtion was establishcd between sub-test 4
and 1.Q. (p < .01).

Correlation coefficients between sub-tests. and 3
wi;h I.Q. failéd to reach an acceptable level of siéni—
ficance and'tendedfto be>éxtrcme1y low (r = —.@1} r =’.l7).

It appgarsitﬁereforé from these data that there
exists a posgible felationship“be,ween letter categori-
zation_ability (ag measured by tﬁe Letter Categorization

Test) and I.Q.
‘ . -

Intercorrelations of Sub-Tests of the Letter Categoriza- on

¢,aXTests o

Correlations between the four sub-tests of the T
? Lettér Categorization Test were computed in order to Kﬂﬁ.

)

) . . . l > . y £ b ‘
obtain a measure of the internai consistency of these \
N N . - » . ‘\
letter categorization sub-tests. The correlatiqnwgoeffijf
cients.and their levels of significance are shown in Table

(19).

4

-

Some, but not all of the Letter Categorization:

sub~tests, which were constructed for this study reached
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the criterion level of significance'(9~k/.05). Only sub-
test 3 had a high correlation with tﬁc total Letter
Categorization Test (r = .75, p < .0l). ©Nene of fhé r
other intep—eorrclatiqns were exceptionally hiéh. The
fact that the éorrolationsk for the most part, were both
positive and sighificanﬁiwould suggést the existence of a
cdmmon factor -- letter catcgorizatioﬁ~abiiity. However,
the lack of high correlation coefffcienfs ;ould alsp indi-
céte that each test is mcasuring.something.different. The
corrélation"coefficients betWegn sub-test 3 and the total
Letter Categoriéatidn scores are the only carfelafions
which are high and which reached a étatistical@%fsigni—
i

/

s
2

ficant level at the same time.

When the;J1.Q. factor was partialled out oﬁ\the fore-

going correlqﬁl 2(Table ZO),'it was found except for

sub-test 3 théﬁ 11 other corfelatiqns were low. Sub-

test 3 remained”ét"exactly the same significance level as

e vi S 3
Pgyiousl

mentioned, possibly indicating that it is the

only sdb=tiest which is measuring the same ability as the
//~\. X . ) . . i

total test and which, at the same time is not ‘influenced

by the I1.q. factqr. . \

Following the analysi's of the intercorrelations of
o4 ’ ) . .

these sub—tests,.using the total sample, achievihg and non-
\ ‘ . :

achieving groups were used in furthfr analysis) These two
4 H
. ::.‘}; s .

- . : . o .o ! ¢ -
{grohps were combined and 1ntcrcorreﬁatlons of sub~tcs§ﬁ were .
L \ . . T . / ,
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obtained. The correlation cocfficients are shown in Table

(21).

Results indicate tkhf correlations while still low

-

exhibited the same -patteth .as previously observed  Sub-
v ; B )

{ v

test 3. again correlated Pighly with the total Letter Cate-
gorization score (r = .94).

B . . ' ‘ o

These data therefore would .tend to suggest that

Ssub-test 3‘may-possibly be the most meaningiul instrument
for the measurement of "letter categorization" ability,
while the other sub-tests seem to be-measurihg diffcfcnt

i

abilities, S
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CHAPTER V ,

SUMMARY, CONCLUSION IMPLICATIONS AND
SUGCLSJIOJS FOR TURIHIR RESEARCH

1. SUMMARY

-The main purpose of. this study was to. 1nvcst1gate"
. hv4
the ability of ~grade one chlldren to categorize alphabetic
letter forms as memberd of a particular gra&hemlc cdtegory
and examine i§§ relatlonshlp to Lhe beglnnlng stages of
readlng achlevement THe chlldren s ability to cat gorlze'
alphabetlc letter forms was assessed by. means of a instrument"
v ) N
devised by ‘the researcher: "The letter: forms 1nvolve§ in
the test were extracted direc..y from reading materials at
b
the Grade One level recommended by the Alberta Denartme@g
of. Education for use 1n Alberta schools
A sample of grade one readers of_at least average

I.Q. was chosen w1th equal dlStrlbUtlon over sex and

readlng ablllty . The total sample involved groups of forty

2
~\\Poys and forty glrls e

Two groups of achieving and non—achieVing readers
were further obtained from the above sample, for the
testlng of other hypotheses. These groups contained thnty—
elght achieving and fifteen non~achievlng readers, with
ten boys:  in each. gronn and elghtoen achieving and five‘non?

ach10v1ng girls rL%pCCthC]y

<



L

a

IT. FINDINCS AND COWC]U STONS

Null Hypothesis 1

There is no significant correlation between, b§
y scores on .the Neale Analysis of Reading: Ability
and scores on the Letter Categor17atlon Test.

This hypothesie waé rejected for_reading accuracy

-

scores over the total sample, Further, when the I.Q.

factor was partiélled out the corrclatlon between Letter

Categorlzatlon and readlng accuracy remained at the same

level of 51gn1f1canée (p < 4505).

In terms of the achieving and non-achieving reading
. 3 ! x
grOUps this hypothesis was not reJected 51nce hone of the

>

correlatlons reached the n5 level of 51gn1f1cance

" This hypothesis’waq not reJected for the boy and

-

giri groups,‘ Whlle the relatlonshlp was 31gn1f1cant for

,

boys and girls of the total sample with reading accuracy,
it did not exist once the I. Q factor was removed. When
<I.Q. was subsequently partlalled out, ndne of the correla-.

tlons reached the .05 level of srgdéficance, for either
i . By . . - ’ \ .

boys or girls,

Conclusion - . : -
"

The test results suggest that Letter Categorlzatlon

-~

tended ‘to be hlghly related to. readlng accuracy In view

of the. nature of the test it would seem that the chlld s

ability to dlscrlmjnatc alphnbctic letter forms .and cate-
- - =

gorize or.classify these letter forms into-cer}ain graphenric
. ) > i



ﬁ@ateporles is cloqely related to his ablllty to read accu=

%,

ratelyﬁ thus. conflrmlng the original. research hypoth031s

The LeLter Categorlyatjon Test appeared to have a strong
R

relatlonshlp with read ing aecuracyr even when the I.Q. Y

factor was partlalled outTT A pQ&glble explanatlon for

this could be that the perceptﬁal skllls 1nvolved in the

Letter Categorization Test (e.g. identifying graphemes

matching allographs? categorlzlng and c13551fy1ng allographs)
) \

are 51mllar to skllls 1nvolved in the readlng accuracy sec-

tion of the Neale Analy51s of Reading Ability, and thus even”
when the I.Q. factor is partlalled out the - SklllS btcause
they are closely related .remain to give this strong rela—

¢

tlonship.f , : ; ’ R S

Null Hypothesis 2 o o }m%::‘ g-:‘ RN

There is no 31gnlf1cant difference- between
..the scores ‘obtained by achieving and non- ach1ev1ng
readers on the Letter Categorization Test.

This hypotheéis_was rejected_since the analySis of

variance 1nd1c:ted that the achlev1ng and non- ach1ev1ng )
. . o

-x

readlng groups dlffered 51gn1f1cantly in their Letter ‘ S

B ¥
, j

' Categorlzatlon scores. A comparison of'means revealed that

achieviné and non-achieving'greups differed significantly

(p < .Ol)'on their lLetter Categorizationgscores. Further, 4
using the Welch 'T' prime adjustment of T—Tests for unequal
variances to account for the unequal numbers 1n each group,

there contlnueg to exist a 51gn1f1cant dlfference (p < .01)

betwecn the means of cach group.

S, s <
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‘This hypothesis was rejectcd for sub-tests 3 and ~

~
]

4 since the’ analy51s ‘of variance 1nd1cated that the,nchlev1ng
and non- ach1ev1ng groups dlffered 51gn1f1cantly oﬁcr these

sub-tests also. ‘ ) Y

Conclusion

The present data tend to 1nd1cate that the ablllty

to categorlze alphabetlc letter forms appears to bc a dis-

. -

t1ngu1sh1ng factor in dlfferentiating between'achieving

and non-achieving readers. These reSults further suggest
that -this- apparent deflciency in letter categorizZation

ablllty dlsplayed by the low reading group mlght be a

’

contrlbutlng factor to thelr "lack of readinhg success.
]

- . r . -

“2_ ' The present flndlng lends support to Kress (1955),

Braun (1961) Jan Tausch (1962) and Wickens (1963) and

other studles cited 1n chapter 2. While these stﬁdies were

’ .

concerned mainly with object classification,'lt appears that

’

tnls same” ablllty, when transferred to alphabetlc letter

\ / _
cla531f1cat10n requlres the same sklll for.its mastery.

@

-Thus it would appear that those chlldren who have

! “

attalned a higher level of readlng ac curacy would also be
more capable of categorizing various'elphabeticrletter forms
as be-onginé to the same graphemic category. This finding

confirms the original research hypothesis'indicating that

Grade One children who are more: successful in read1ng will be

better able to categorize alphabetic letters.

Null vaothesls 3
There is no 51gn1f1cant correlation between

.Scores on the&Letter Categorlzatlon test and
_I Q ‘scores. v L

0
~

,'r'}\
oo
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This hypothesis was nejecteJ"fof‘I;Q. éeefee;.bver
the total sample. Statlstlcally slgnlflcane coLxelatlons'
(p. < 05) were found - to eklst between Letter Catcgorlzatioﬁ
and I.Q. scores for"the total sa@ple.' Witb reference Lo
'sub—teet 1 and sub-test 4, statietically éignificént eorre-‘

latlonq also existed with I Q. thus"éddiﬁé further support

o

to the orlglnal hypothesis.

”

Conclusion

The data pertaining to Letter'Categorizétion scores
e

and I.Q. seem to- suggest that the factor measured by these

Letter Categorlzatlon Tests ‘generally tends to be more

hlghly rglated to a general 1nte111gence measure.,

Null Hypothesis 4 4 R R

There is no significant difference between the
Sscores obtained by boys ‘and girls on the Letter
Categorlzatlon Test.

S

This hypothesis was not reJected for scores obtqzned

B

by boys and girls. ‘A one- way ‘analysis of varlance whlch

compared the means for these two groups of readers. on Scores

dlfferonce between boys and girls. 'Thls hypothe51s was not

rejected wirh refercnce to. the varlous sub tests of the
. ) /! .
< 0 A -



. o > . ‘ . ‘ " K "‘.'7’
'LettEr Categorization Test,qsinqe-scores £or‘bo s and\

., | N . . W\
¢ '

wcre ‘not 51gn1f1cant1y dlfforent over, any qub tesLs

’ B

Conclusion

"l . . . s

The Tesults show that there was™ no dlfference bem%

w
}
_the'mean scores obtalned by boys And ngls on, the Letkc: :
> . . L '.'!:b“ "._‘ S ‘
Categorlzatlon Test. Reseafch_Hypothesisﬁﬁ was refuted by‘f'@;@
o e
this Tlndlng, thus 1ndlc1at1ng that glrls 1n’gWadc One are_ ”y?
“y L
no bétter able to categorlze alphabetlc letters than bgys. . S
"::’) . 3
. ' - v
Theories which propose that sex is ;an important. »
e

factor inm clas51f1catlon have not been suppo%ted by this
©

o ) . A A
study. Sex as a varlab e, may ‘have value in categorlzatlon {; -

\ !

situations other than those used in this study.

LIMITATIONS OF THE STUDY

r 1

In addltlon to those llmltatlons already 0ut11ned
in Chapter I, the follow1ng factors~(ecam‘ apparent to the

researcher during the périod?éf.thig‘study. . These factors . -

| .
may tend to. 11m1t the. geherallzablllty and applicability

of the flndlngs.

1. The av§ragé?9

\ﬁ\«’ Lo

Kapprox1mately X

Qi

‘lved in the Present study- may

%

b v., . . R .@\ : Tl Teng J
pos&ibly be 3:??

%

':thelr leVelrof general 1ntelllgence.v
v &; “ ’
tcSting,

the reéeatchEr noticed
»/"Mj.

thaL some cthJ”, In some cases

theuresearcher ne_ s aftcr-having given

n\ e

the required E- ctieg L f{f _Tﬁis-dcparture from, the

L . <t
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standard method of test administrntion'ﬁWy have possibly

introduced some bias in the test results.

>

'3.. .The photographic process used to‘exttaet letters.
Tfrom books,‘sometlmes produced unclear»lettcr forms.

When thesc'test sheets were duplicated, no% every tést ) ¥
sheet was identical in clarity. This couldfalso have

biascd the test results.

4. The use of cursive ‘letters produced conflicting

‘results, »They were included in order to heasure the
cxtent to which children in grade one wete able to iden-
'tify dllographs‘in cursive form. Dependlng upon - the par-
tlcular class from which the subject came their ability
dlffered During the testing session it became obvious
'that some chlldren had more ewperlence w1th these forms.

Agaln, this would tend to bias the results.

v

5. Due to school commitments, thé researcher was.

forced to test several children .in -the late afternbon,

7whewﬂthe.5ttention level of young pupils is known to

;ﬂrdp,xcompaﬁed to the morning Pperiods. Because of this
.V.’\ - ! s
.,%1me testlng factor children tested during this period,

e ' "’“A

'cmuld p6581bly produce unreé}able results. This time
RN .
‘fd*%os/aiso{gp%ld“be responsible for a biasg in the test

resuq_ps. MU -

RS C .
. 'v. : "‘\‘ T : ¢
FJ EN R o RN
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t’a
6. Whooo i ¢ o vsis of sub?test 4 wés.performed"
to dc¢ non s e, of the test wiﬁh this
parti nple, 3 ©fel: ncvertheless that this .
par :ic uvb-test .5 som serious limitations for
future r ¢ h. - mb. - of distractors included in
each ~Lem L " :nt to prevent a student from

.sponse because it was "different"

"selecti. g a-partic
from the other rre  .ses. While an item analvsis. has

shoewn this test:to be adeqﬁate it is felt by thé resegrchef v
that this sﬁb—test may have certaip deficienéies when

measuring the child's ability to select the choice

stimulus. in COntext. Some students may have used other

cues in selecting the correct response.

Since sub-test 4 frequen:My appears\in the pre-
5 .
ceeding chapter as a statistically significant correla-.

tional item, the reader 1is therefore cautioned in'drawing

1

any definite conclusioms on the basis of these above

a

mentioned facts.

Iv. SUGGESTIONS FdR FURTHER RESEARCH

On the basis of the present stud', -he following . R
s ) C :
areas of research are suggested:



1. A futhor study may be conducted uéing Grade 1

2, and 3. This type of developncntnl %tudy would poss 1bly

reveal if letter catcgorization ab111ty is effched by

7

age,«as suggested in the present studyh. A study/bf tais -

type may also show if thére is an increase in the .mean.
scores obtained by each successive higher grade in the

Letter Categorization Test as suggested by Rystrom (1969).

e

C2. Research miglht be conducted using both letter
- categorization and dbject classification tests. These two

types of instruments could be‘corrélapéd with reading in

e \_

a manner similar to thé'presentvstuay in order to confirm
studies of both type.

3. There‘is a definite need for the refinement of
the.letter categorization instrument.ﬁsed in thHis sgtiz

The. photographlc proceqs ‘seemed tp produce unsatlsfactdky
I

letter prlnts of the extracted material, and thus the test

instrument did not give thevappearance of'being a neatvtest.
. . .

Ax dupllcate yStudy with a reflned format would be useful 1n\\

verlfylng or dlsputlng the present results.

udy has'explored one aspecf"of concept

A

4., ~ The présent s

.1nstrument to,do so. A useful
.'? “ - ’ . ] ' . ) ) .
study could be cnnducted employing a battery ofkcLassigi—_

cation tests, which might be verbal or non;yérbal inkhéiare
to deterpine which tests or combination of tests provide .
2 . . . .

a comprehensive picture of classification and which is most



actual reading s{tuation., / , : 7

95

cifcctive in bredicting reading performdnce. ‘ /
5. A further study, more closcly involved with reading,

in which the reading passages from the Neale Analysis of

>

-

Reading Ability are typed in different print styles, and
used as a mcasure of roadihg ability could be helpful in

asscssing the offcect of variations of the print form in an
‘ .
/

6. - A furtler %tudy mwy be conuucted which looku at

. N
b1

the comprehon sion aspecmm The Letyer Catcgoriiafidn Test
dould;be‘correlatpd”to the reading comprehension measure
of children, in order to see if, the skills'invblved in

. J’\

lettcr catcgorl-atlon arce relatcd to the comprehension

[y

abiljity. of children? -

) . I : X
Ty L.
:  IMPLICATIONS - ’

. . . [ T .
1. Th?-reszlps of this stwdy suggest that thewnonj L
. . ‘ I -
achieving reader differs from the more ;ucceséful :eader : A
. . < ) i
in - hls/her nblllty*to accuratcly categorlyo alphabotnc
'l;tter: _Thu° ]t wou]d seem that those chlldrcn cxpér1enc1n0

dlffnculLy in thc catcgorization of alphaborlc letter forms
would boncf&t f?om Lralnlng, in guch a way-that they are

. . M . . . ‘ L : " v . .
requivred to idcntify allogrdphs as members of a particular

Coa
RN

graphecwes They should learn to avoid responding to non-

TSIgniflicant features and to distinguish onc graphemwe from

another.
Th;%.fol]%wing‘illustrutcs a4 type of drill c¢xercise:

4




N

which might be used to a@ccomplish this goal,, After a -
child‘has becn'taught to hame each of' the B graphemes. in.

the box at the side - of the sample page he should be able

- -

to 1denp1fy each B on the page by clrclJng 1L Next’, be_
N ) . \_,‘ \
might be taughL\Lo c1rcle the B's on a 31mllar page which
A 2

»
’

does not contain theé-lettor cues at the side,

' ol . e

.' ) 1 - ,J
. i ) 3 :"“‘ !
_— B )
. , . ’ vy i ) '
Co. A ® b B
. T e A ' S —_
B L~ G c” . g
4 : ;\ = # !
- {b A t W v S e .
; B u . b Q@ £
- L * bl s .
- ¢ %
~a B - a b St
. 7 . “ ) N
b BN ;N z o : .
4oy
4 X v . \in e
._l

2. Sane the results of this snady suggest that themg

¢ ~ s

non- ach1ev1ng reader G,Lfers from the ach1ev1q//reader 1nA
his/her abilin to ac: Lurately cz tegorlze letters. and 31nce
this ab111ty was\showv to have a 51gn1ﬁicand4relétionship =
-_to reading ability,'lt suggests that- stablllty of ﬁrlnt
form c0u1d be 1mportant for the yogng child learning,to

recad. . This study_lcnds support .to the poéiﬁion of Sir Cyril

‘Burt (Jgsgijholﬁuggcstsvthat‘qnly ohc'singlé type'faée )

.7



'used as a dlagnostlc 1nstrumen¢ by ‘the teacher or readlng

should be used -in bookt\prlnted for y0ung )Lzldre It
. . ) SRR

-
\

S ; A ; '
appears that™ non aeh1ev1ng readors need muchﬂo% this

tablllty befone thoy are eAposed to other‘prlnt Varlatjona.

- 4 ’ "
3. ) The results of thwsnstudy suggt“t thqt maybe_
'Speclal drhlls w1%1 need to-be constructed for thosc oo

‘~.
. - FOS .

‘~ch11dren who dlst1ngu1sh between s;gnlflcant and non 51g~

\\ ' . ;

'n1f1cant features but do not dlstnngu1sh betmeen ﬁetters
v : ' S 4 PP

in dlfferent\spatlal\orlentatlon T

7 (,' . ;7',"4 . o . o
R : v - - s, .‘_ P

4. In order to. transfer thls letter categorlzatlon
©o » o A
ablllty to a ';:eadlnf7 &\Vuatlon,,the ch&ld may be glven a’

LN

.fhort passage w1th words cdmtalnlng letters he confuses.
v . B ‘a_‘/

- . &

He may be 1nstructed to. underllne these 1etters\w1th

. R - ~ i -~ .

’,dlfferent colors, for example, blue for all b s red for al]

e N =

d's and, then read the passageL The purpdé/ of the under-

-

e )

-
AP
RN

N
\\3’

~
|

11n1n§fWould“be to~help focus his attentlon on those letters

W » -;

.he t®nds to categorlze dlfferghtly o

s ‘ \ ) - . .

° 5. 'SlnCQIthe 1nab111ty tovcategorlze alphabetlc
< ~ -« l
1etter forms appears “to be con31stently_related to a low

. . |\\ ¥

‘level ?f readlng’athievement, it eould therefore be readlly

¢ . . - s
. - -

cllnielan

i
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APPENDIX A

LETTER CATECORIZATION TEST

-
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DIRECTTIONS GIVEN TO CHILDREN*?@R THE

LETTER'CATHGORIZATION TEST

SUB-TEST 1

I am going to point to each letter on this ‘page and

when I do, 1 want you to tell me the name of the -

letter.
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DIRECTIONS GIVEN TO CHILDREN FOR THE

Llerh CATLCOR]?AfION TESF

SUB-TEST 2

Put your finger on the first lctter and find another
letter a]ong the line that is the same letter even \\\\ﬂ;
though it may not look the same. When you find it put ™

a circle around it.
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‘N TO CHILDREN FOR THE

SEATEGORIZATION TEST

T

B

SUB-TEST 3

Put your finger onhthe first -letter? then look along
the line and find anylother letters that are the same
letter, even though they may not look all the same.

>

When you find them, put a circle ‘around e‘ach'one.

s
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;)RFCTIOVS CIVEN TO CUHILDREN FOR THE
LETTER GATEGORIZATION TE§T
2N . SUB-TEST 4

Look at the letters-in the first word.

other le

gﬁfher word has the same letters in it,

]

2
around it. M 9

Then look at the

tters. in each of the words along the llne If.

draw a circle
. R ]

7
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sat  set sit -
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lit . lot lay

now  low  how
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dogl/ dig | day

will  Well  vall

fan - .fin fun

will  with wilt
- some same  sure
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like  late Iongr

rail’ road rate

Begin-“began begun
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DIRECTIONS GIVEN 70 CHILDL.N FOR THE "

GATES MCRILLOP READING TEST
P

When I point to cach letter, tell me the name of it.
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