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The purpose of this investigation was to study the
effect ¢f ccotrolling tke letters used in words poth for a training
pIogras aesigre€c To improve visual discrimication and for a word
recogniticn task. Tke experimeat was designed to investigate the
~nfluence orf sirultareous and successive discrimination learning with
stisull wilch varied in stimulus similarity. dorés were controllied
fos &canicgfalness to expliore whether fapiliarity with a word will
lessen the possible effect that corfusable letters zay bhave on the
percept.ct cf a word. Four types of distractor errors appeared in the
sords used with mpatching procedures in order to gain information
abcut the cues which childrer use to match words. Subjects for the
study were 120 kindergartners, ranked according to reading readiness
test scores ard labeled as low, middle, and high. Each subject was
taugot six mearirgful and six nonmeaningful words in two separate
sessicprS. Tne results indicated, aerong other things, that the choice
of matching procedures influenced word matching scores without
corsideraticn of the lerter confusanility factor. Simultaneous
procedures with noxmearcingful words were superior to successive for
zhe liow, midacle, and high readizg readipess groups. Simultaneoaus
matchning vitn meaningrfui wcrds was better only for tke low reading
readiness grculb. {(LL)
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investigacions (Marchranrs and Levin, 1563, Timxc, 1970)
SuygEsSTed That lztters as the sziient cues for word
Telounlticn. It E€uenls proiallce that 1f children rely on lndividuaal
luTtess 45 Cues, thoe chorxlteclistics of the lecters may aifect the
facilizy wizh which Ledlinners dlscriminate words. The purrose of

tnils i1nvestigation was tce study the effect of controlling the lettoers

visual

w3ed in woerds both for = tralning program designed To lmprove

discririnaticn ana Ior a4 wWOrd recogrltion task. Lotters were cate-

gourlzeld =5 confusaunlie 1f they appeared oa the rPopp (19€4) and Smith

ters. The experlment was
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designed to tnvestigate the inflacence of simultaneous and successive
doscrimination learning with gtimuli which vaeried in stimulus simi-

larity. words were ccntrcollied for meaningfulness to explore whethoer

selible ¢ffect that confus-

e
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familiarivy witn o word will lessen the

4

ST T i h Tay Vo O The poflupfilds O o word.  Four typues of
QlSCraCtor wfrGrs ajewaled 1n the words used with matching procedures,
P

15 Grder to Gain information about thne cues which children use to

o

Tatol, worda. Sabjuects 10f the stucy were 120 slnderyartners, ranked

O

socording to readlng readlness test scores end labeled as low, middle

, . . . .. e . . . . . - S
anid Ligte. A tabile O randan nunlocro was used to sclect and asslgn

CLLAOnly Doluctoed Flndergjartners to cxioerimental procedures.  Bach

2

ERIC

Aruitoxt provided by Eic:



—c

subject was taught € mezningful znd 6 nonmeaningful words in two

séparate sesSsions. There was a total of 6 word learning scores for
A

&

me . - = I - = . - %.-;; '
1)  7The choice of matching procedures influenced word m3rching

scores without consideration of the letter confusability factér.

S with nonmeaningful words were superior to

M

Simultanecus procedur
successive for the low, middle and high reading readiness groups.

Simultanccus matching with meaningful words was better only for the

Pl

grezter succoss than words composced of confusable lotters only for
words 1ln the ncameanlingfiul word category.

the ¢rrors with the visual distractors

H

3) The majority c©
occurred 1n the micdle and final pertions of words. Differences in

degrees of reading readiness affected the variety and freguency of

o

. N . N PN . . I -~
1) With consistency, membership in o reading readlness group ™

determined word learnling success.

3) crtTer confusabllity contributed signlflcant effects to
word learning only in the meaningful word catogory.

€) The differcantial erfect con word recoygnitlion of sitiultanecus
and sucCeusive Visual dlscrinilnation procedures 1ln respect to the
letters which conpoced the words was slight. With nonmeaningful
words, slnultaneous procedures were more c¢frfective than succossive
with words compoused both of confusable o . nonconfusable lettoers,

for only one vword learning measurce.  With meaningful worde, therc
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le;:er cénquablllzy ané matching procedures for Jjust one word
l*grnlng m&asure.

7) The mezn measures for meéningful words were consistentiy
3upericr to tne neasures for nonmeaningful words.

Conclu=io:ns

1) sSuccess witn matching proceduress prior to word learning is
influenced Ly the cholce of procedures. With relative consistency,
simultanecus matching is superior to successive.

2) ‘'The trensfer effects of z visual discrimlnaticn program to
woré learniny depené upon the choice of matching procedures, reading
readiness group and measures used to evaluate word recognitiorn.

3) Althouyh tne findings were not consistent, 1t seems likely

nd words composed of nonconfusable

v

thhat letters fur.ction as cues
letters are easier to discriminate and read than words composed of
confusable letters.

4) A study of the distractor errors suggested that letters in
tiie initial position are the most frequently used letter cues.

5) The meaningfulness of words facilitates their recognition
and seems to altect the perception of letters.

6, The ablliry to read words did not correclate highly with
visual discrim:ination. Most likely, facility with word recognition

requires abilitics 1n addition to visual discrimination skill,
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7) The measure for the rate of learning to read meaningful
and nonmeaningful words correlated highly with four other measures
for word leazrning. It can be inferred that the speed with- which one
learns to read words is an important component of a general facility

ecognition.
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KINDERGARTEYN CuILDREN AKD THE INFLUENCE OF LETTER
SHAPES ARD MEANINGFULNESS OF VOCARBUILRY AS
FACTORS INFLUENCING WORD RECOGRIT. .

PURPOSE

Words must be discriminated before meaniin o can be attached to
Huey, 1920) are often quoted to
juscify the whole word method aes the [undumental unit of recognitiom.
3
The recent investigations conducted by Marchbanks and Levin (1965);
Tiwmbo (1970) arn Jilliams, Blumberg and Williams {1970) suggested that
children use letters as the salicent cues for word recognition, Funda-
wental to understanding the beginner’s perceptual process of word
recognition is wnetner pegineers sce the visval stimull As aduirs see
familiasr vord patterns, as adults see¢ unfamiliar word configurations,
or possibly in yet some other manner., 1t scems probable that if children
rely on individual letters as cuces, the characteristics of the letters
may auffect the facility with which beginners discriminate words. Popp
(1964 ) aund Smith (1928) reported that certain lower case letters were

1
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ficult to matceh thun others, and their findings were in substan-
tial agrecment. The purpose of this investigation wus to study the cffect
of controlling the letters used in words both for o training program
designed to improve visual discriminution and for a4 word recoegnition

' . . - v 3
tausk. Letters were categorized as confusable if they appeared®on the
Popp and Smith lists of the 1l most confusable letters. The focus of

the study was on kindergarten pupils who scored low, middle and high on
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& standardized test of the ability to match letters and words to see if

tters would be easier to match and
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words composwd of nonconfusable 1
read than words composed of confusable letters. Lack of kaowledge of
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how IQ interacts with visual discrim
to coatrol for intelligence,
It is not clear how the influcnce of meaning intcructs with

niliarity with a word will lessen the

H,
[

verbal syimbols and whether
possible effcet that confusable letters may have on the perception of

the word. Previous studies devoted o factors which influence word
recognition cither controlled for mc;ninéiulness by utilizing nonsense
syllables or uscd meaningful words to study similar factors without
controlling for the effect that mcéening has on these factors (Davidson,
1934; Marchbanks & Levin, 1965; Timko, 1970). Thercfore, the words in
thé study were controlled ror meaniangluliness,

Concern has been given to improving ability in visual discrimina-
tion through reading readiness training programs. When words in a train-
ing program contain letters which are inversions and rotations of other
]

letters, the resultant similarities may lead to 'generalizations' of

perceptual confusion, which do not allow the stimuli to assume the dis-
tinctive qualitics prercquisite to visual recognivion (Gibson, 1940).
It scems likely that an adjustment of simultancous and successive matching
procedurcs to qualities of the visual stimuli may affect the perception
of the distinguiching features of the stimuli.

The follouwing null hypotheses were proposced:

1. If words arc recognized as total configurations, the acquired

distinctivenvss of cues will be of peomctric patterns. Thus for meaningful

7
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difference

Qa,

3.

do nor scrve

nonmezning ful words

thhere would be no differcence in the numb
matched following the use of either

simultancous or successive procedures, when words
centain confusable letters, or

simultancous or successive procedures, when words

contain nonconfusable letters.

r of

1i{ words are recognized as total conrigurations, there is

in the scores for the learning of

meaningful words composed of confusable or non-
confusable letters;
nonmeaningful words composed of confusable or non-

confusable letters.

no

1f words are recognized as total configurations, and letters

as cues to word recognrition,

to read between

transfoer coffects on laarning
a. simultancous and successive matching procedures for

4.

meaningful words, and
simultancous and successive matching procedures for

nowncaningful words.

There arce no differences in the wo-d learning measurces

between mecningful and nonmeaningful words.

In addition, the distractor crrors made in matching words were

thicre is no difference in the

tabulated to determine differences amony the reading readiness groups in

terms ol cvaes usced to match words.

O
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METHODOLOGY

Materials

Instruments

The Slosson Intelliisence Test for Children and Adulcs, 1971

edition; the Lee-Clark Reading Readiness Test, 1962 revisced edition.

Stiruli .
The visual discrimination training exercises and the word learning
program were employed in a small pilot study, in order to refine experi-
mental procedures,

Twenty-four words were typed in primer, lower casc letters on
3 x 5 cards and sealed in plastic for protection. The words were con-
trolled for lenuth and differcd in confusability of letters and meaning-
fulness. Twelve words contained three out of four of the letters which
appeared on the Popp (196%) and Smith (1928) lists and were defined as
words which may be confused because of the letters they contain. The
remaining 12 words were compesed of letters which did not appear on the
Popp and Smith lists and were labeled nonconfusing words. Twelve words
were selected from the vocabularies in the preprimers of Scott Foresman,
1963 cdition, and Cinn, 1961 edition, 12 words did not appuar in the pre-
primers and were chosen to serve as noenméaningtul stimuli. 1n pretraining
screening procedures the words were evaluated for mcaningfulness and
nonncaningfulness. Twenty-four words, grouped for mcaningfulness and
letter confusability, were arranged in four scts of six words ecach, in a

prescribed order for the initial word learning program.

9
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The words used in the visuval discrimination training program were
the szme as those caploved in tihe word lear.ing program. However, they
vere pr¢s§nccd on cards different from those used in che word learning
matehing cxercises.  Four types of distractors were employed in order to
gain infommation zbout the visual cues which children use to match
words. The distractors had the following characteristics:

1. The first two letrters were the same as the first two

letters in a stimulus word; the order of the final two
levters was reversed.

2 The order of the letters of the stimulus word was
complerely reversed.,

3. The initial and final letters of the stimulus word
were maintained, the middle letters werce in reverse
order,

4. The order ot the first two letters was a reversal of the
order of the beginning letters of the stimulus word;

the last two letters were maintained.
Sampling and Grouping Procedures

Unc hundred twenty kindergartners who resided in an upper middle
class suburb of Mew York City comprised the sample. ‘they had an average
chronological age of five years, threce months and attended three clementary

schools.,

The Slosson Intellivence test for Children and Adults was adminis-

tered individually to all the kindergartners in carly Scptember und

October, 1972, The Lee-Clark Reading Readiness Test was administered

10
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individually to the same pupils in late October and November, 1972.
Greater homogencity of the sample was achieved by eliminating potential

subjects when their test measures fell either in the highest or lowest

10 percent of the Slosson Intellicence Test measures for this group and/or

the highest or lowest 5 percent on the Lee-Clark Reading Readiness Test

measures. One hundred seventy-six kindergartners were ranked according
to their rcading readiness test scores. The 59 kindergartners who
attained the highest reading readiness test scores were labeled the high
reading readiness group; the 59 subjects whe received the lowest reading
readiness test scores were identified as the low reading readiness group;
the remaining 58 kindergartners were designatced the middle reading readi-
neSS group. A table of random numbers was uscd to select and assign 40
randomly c¢clected students from cach rcading reading readiness group to
either simﬁltanCOus or successive matching. Each subject was exposed

to both six meaningful and six nonmeaningful words, in separate periods.
Each subject was randomly assigned to learn words which were comprised

mainly of confusable or mainly of nonconfusable letters.
Pretraining Screening

‘1, Determination of meaningfulness of words according to a
criterion of ability to define or usc the words in a scntence.
2., Ability to rcad the words at sight.

.

3. Concept of "sume' or "alike,"

11
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3 Expuerimental Procedures

Visual Discrimination Training

Individual sessions, for cach child, were spaced about four weeks
apart. Six stimulus word cards werc presented in a prescribed order.

The kindergartner was given eight pairs of.word cards, one .pair at a

I o

"

time, in a prearranged order, to match to the same stimqus before he

was presented wilh a new model® gud another” group of eight cards, Kinder-
gartners were randomly assigned to direct matching (simultaneous) or
delayed matching (suvccessive) procedures,

The visual discrimination training scores consisted of one point
for cach pai; of cards matched correctly; no partial credit was allowed.
Six seconds were allowed to match ecach pair. If a subject seemed frus-
trated, as evidenced by such physical signs as nail biting or fingér

playing, the cxaminer proceeded to the next stimulus.

Word l.carning

Inmedjately following the visual discrimination training sessions,
the kindergartners were taught to read the wordé they had matched. The
investigator displayed a word card in front of the kindergartner. The
subject was instructed to look at the word while the examiner recad it,
The investigator waited five seconds and then proceeded to the next word
in the prescribed order. This procedure was followed two consecutive
times. Then, the word cards were arranged in random order and presented
eight times. The subject.was instructed to attempt to identify the word
after cach presentation, The examiner cither reinforced a correct
response with the statement: '"Yes this is . . . " With an incorrect

12
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had aa averaye oot 120, woabers dn the low readiog veadineas proup
wore ot able to corpensate tor thedr poor visual Jdrsorimination abllity,

aind thos tactor oo od te oattect thedr ability to watch and read words

2 o with catonln, procedures prior te word leardog is

olce ol procoedares.  With consiutoeaey, it the pro-

lictdlo oo d oy the o

Codni e s e g cndbacant dilteranaec s, sinaltoinoods natciiing s
pupt Iiad Lo oo wive.

3. Tho tranasioer ottects ooy visual Jdicorivication program to

wotrd loaraln, Jerend upen the choree et matchingg proccduares, reading

Toadebiio, Sl U, Jbhd vanlTloa Good to ¢aaluate word recegniticen,
e. abthoah thoe tindiog. wore sl cunsistont, 1t svems likely

Phoal e lfe s IoooTloug do vues wivd wotds covpooed o nererontusable lotters
t

ALC v 1.7 Lo Gl anete dand read than words cchipuscd ol coule Gooe

G.000 study of the distiactor eriers sugy vsted that letters in
the inatial pusition ure the mest frequeatly used letter cues,

6. Fhe mvardingfuloces of words facilitates their recegnition and
sut s Lo oalte t oo perception of lettors,
7 The wiality to read Jdid not eoreolate hiighily with visual

Jiserioination,  Mest liecly, facilloy with word roceenition requires

al1litevs 1o wodition to viosual diecriminatiocn seill,

& The ability to read neaningtul werds corrclated Lighly with
the wtaiity tu road rennwaningstal words, which supgests the preoscace ot

a peneoral facility fur word reoogonilav,
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Y The weavare for the rate of learning to read weaningful and

nenscantagtul words correlated Liphly with four other weasures for word

Learvaingy . 1t can be dufecred thwt the gpead with which one learns to

G lnportent cospenent of g openeral facility for word

l't'.id \v.‘\);'n(.‘ i

rveuns o,
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