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Abstract

of reading and language awa

ing letter a kno.jl Ige

Te I in Reading

ss w,1s investigated by

erage ability five

children. A letter .tnd word reading twit

on t:ll ba4is t xi A 1 a 1 of lingui-tiL tied

prosLhool childrr,n; children's performance on this tent irfis

t

measured at the end of kindergarten and at the beginning or first grade.

A standardit.ed measure of reading ,achievement at the end of first grade

red to evaluate the us the test. The results indjcated

the~ Letter.and Word Reading Test is reliable and highly predictive

of beginning reading achievement. Performance on the test is shovel to

foil low the development of linguistic awareness and documented ch.i ye

in beginning reading competence. The results are interpreted to indicate

how test perfc)rmanceF ae children's level of coding. and linguistic

awareness CAM be related to reading development and instru n



Test Intl 61;1 i}r_velriI

Ov

read I n

readiness

1972). Subtexts offer, contain several

1w-ding Reading

0 ReAdinq ind L_iriclui I is Awar

It h Mental MeiivUrrm its Yearbook ((biros,

the following kinds of measures:

listeningcomprehensi n, auditory discrimination, visual discrimination,

following directions, letter recognition,' auditory Henri copying,

word meaning, draw -. - n, leirning rata, and numbe=r knowledge. or these,

visual or auditory di celmination and letter recognition arc frequently

included. lack of rigor evident: fly of the 2 listed do

not contain`mcasures of content aed predictive validity. Of those. which

have, sal idi ty'mneasurec, the. Murphy-Durrell Reading Readiness Test ( 949) and

the Metropolitan Readiness Tests (1976) are among the best: predictive validity

is about .60, which MeAMS that 36 of the variance in later reading achl ye=

ment can be a ounted for by these measures. However, the low predictive

validity of even these two tests and persistent comments in the education

literature that teacher judgment is depended upon more than the racist widely

used tests Cochrane, 1976) suggest that reading readiness measures

not meeting expectations of users.

Recently developed reading readiness tests indicate a change in focus

from overall reading readiness measures (such as those mentioned above) to

linguistic and beginning reading skill measures. In the New Canadian

Reading Readiness Test (011i1a, 1972; Evanechko, 011 la,t, Downing, 1973),

4



about' ti
6 6

subtests; 6 are

letting ead

3

the clti Ill's COnt.entltif

ture and purpose of wr= I t ten I anguage In the new Prereading

Phonics Inventory (Durrell & Murphy, 1978) one language meast re

ion) it included. The other '; I tests dcsc:r'elre b tinning readint

skills or knowledge (letter names, writing let

letter sounds). fihi s apparent OM Lu measure'; t

related to reading or to a linguistic

rice

and dicer iminatlon or

directly

ut print is enco r j ng

because it may not only lurid to improvements in evaluating beginning

reading ablii. ties, but also to tter mderstanding of the relotionOip

between language' development and reading development.

Given that any assessments

persed test and are limited In predictl`v

about the rela

eading r it ne"ssnclude widely dis-

d ty, what Is known

1 n hIp%between predictors and reading achievement? A comp

prehensive review by Livo (1972) cites the following four areas as predic-

o success in beginning..reading: auditory discrimination factors,

visual' discrimination factori, oral language development, and intelligence,

however, the fact that these dimensions are defined, lab led,and measured

In,varying ways across studies and reading readiness tests dimi ishes the

Interpretive value of this analysis. Of the more specific measures, letter

naming has been shown the single most efficient predictor of reading.achieve-

ment (Dykstra, 1967; Lowell, 1970), continuing as a predictor through the

elementary years (Muehl & DiNello, 1976).. In many instances the letter

naming subtest Is as efficient in predicting reading achievement as the

entire readiness test. Yet, letter naming Oust be a correlate rather than
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4

aural factor since 5nogific ructi-- in lottet ndcnitrrt t 4r not re-

sulted inhelplog children learn to

1972; Samuels; 1972),

Bilka (1971) found that the strongest ,dicturs of reading achieve.

rtt in trades min to throe are a combination of the me and letter

,rphy- Darrell Reodln( Readiness Analysis

re I (SIlborbero Silherberg, t, Iverstir

name knowledge subte sts fr

and the wt rd,meaning and olphabet kuowlydge± subtests from) the Met opolitan

upheld, for studen'ts taught by alinsalReadiness Test. This findin

approoCh ur taught. by language experi ence approach. Thus, letter upd

knowledge should perhaps be added tc'letter name knowl dge_in measuring

beginning reading.

In the New Canadian Beading Readiness Test 111,1a, 1972; Ev-- hko,

'611 i la, , 1973), four factors were found thin the 13 subtests

11 accounted for 647 of the varlance in f

& Downing

-de reading achievement.

In order of importance th four factors are: general reading readiness

(accounting for 28% of the variance in reading achievement), listening

(accounting for'19% ), conceptualizing about the nature and purpose of

reading (accounting for 10%), and literacy behavior (accounting for 9%).

Although this test is a re arkably good predictor (accounting for 64% of

the variance), it would be more useful to teachers and researchers if it

could be shortened and the gen aV factor interpreted.

Problems with Current Readini Readiness Test in-

The need for further clarification of the skills involved in reading

readiness is clearly noted by the fact that the variance in reading



went predictable from the older readin

ling

ti been only about

While the New Canadian Reading Readiness Testis < t,bct; ter predictor

reading achlev men the cteneral dinrt rr,acliness factor whichlaccounts

for about half of the pr dictable var ce lacks the specificity which

would be helpful in understanding the natty

In drawing diagnostic implicat

1 l rtri readiness and thus

vary inq test performance.

Underlying the jproblem of peci I c i ty, however, is a more critical

difficulty: There is no agreed 'upon theoretical base r explainind how

particular factors are related to learning read. At least three dIff

ent theoretical explanations are apparent: reading is closely

related to general intelligence, Filch is then measured by a wide

ment of tasks; (b) reading c1 be interpreted and measured by vc cobulary,

decoding, and comprehension tasks; reading progress Is determined

by the development of lingustic awareness about print and-by knoWledge of
4

SLCh constructs as 1 r ()and pattern regularity and morphophonemic

principles.
*

Focus 0 this Study
_

A prereading and beginning reading test was devised and evaluated in
A

order to determine whether or not the third explanat n the development

or linguistic awareness, could predit reading competency differences.

The test, which drew upon earlier observations and testing of four yea

old children (Mason, 1977a), was constructed to relate preread ng and

reading,skills to levels of linguistic awareness. In this paper, It is

evaluated for predictive validity through-a comparison th the



t i rrct Read I no

Gates-Ma Glnitie Reading Achievement Test (1965)t stability, scalahilft

gel lab Iity,and a dvvelopmental underpinnirq are determined by testing

Y.

children at the end of kindergarten trid agi,aln at he beginning of first

grade. If it can Ibe dem s, trat d that the test 1,, not only structurally
P i

found but ontains a developmentally sound scald, both subtest scares

and error anal uld be appropriate_ for measuringa children's reading

competencies. It is hypothesized, then, that a developmental hierarchy

1of linguistic awareness a valid construct for me g rending com-

petency, further, by postulating a hierarchy, the distinction be

readl and beyInninq reading falls away: "Readiness to read is the

acquLsi ion'of linguistic concepts about printed letters and words.

5elatlonship,of Lintuistic Awareness to Test Construction

AhierarChical representation of linguistic awarenr

characterize beginning reading. The first level i thought to be letter

discrimination ability. Letter knowledge is a significant predictor of

reading, and, in a study of, four-year olds-(MasOn, 19770, was found

precede letter-sound discrimination ability and recognition of most words.

Naming letters, printing letters, and reciting the Alphabet were found

try accompany children's lea nirg of letters and rules for letter recgge

nition---suh.as that the same letters can be of different sizes, colors,

or type fonts but cannot be tut, ' upside down. Note that letter naming,

In and of itself, is not the critical piece g of knowledge; it is awareness

of how letters are discriminated, Letter naming is, however, a stra ght-

forward means of assessing letter discrimination ability. For that .reason,
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this test contains In wing task us'ine 0 0 of the more frequently

used upper and lower ca

The next level of deve

Consonan,ound kneawledge, This i5 one r e0 beyond let.trr itientifleatinn

because a rea l i t.`rt ion by the

represented by parthauler letter- sounds an. i drat , nds

Identified In words. At thI5 level, children are lea rning to match some

cearaseanants with phoneme-( In words. three kinds of tasks, spelling, word-

ire -atchinn, and nnsme er-sound identification,have been used

measure this knowledge. The reason that 1 of these are relevant can

be seen from a task analysis. In a spelling task the child must pull

prnent is hypoth i fed to be e I a

hi id that I
(Jets ore als

part the sounds.in a wc;rd, them to letters. In a picture -word

task, using pictures of common objects and a choice o rds, the child

needs to attend to phonemes heard in a spoken word to identify.tHe corr

matching printed word. In A consonant -sound Identification task, using

three - letter nonsense words and a single, unscored vowel ( .g., b k ka

mab)c the chi Id must encode consonants as sounds and then put together

sounds to create unit. In these three tasks, the words are

restricted in letter length, Otherwise the child could be.overwh lmed by

the number of phonemes t ha t must be distinguished, remembered, and

Words rather than let

h-d .

the basic units In these tasks because what

being measured Is an ability to relate Ietter sounds to phonemes in words,

not merely an ability to say the letter sounds, Nonwirds are preft red

to real' words in the consonant -sound identification task be_ use the task

is then simplified by using the same vowel for all Items,



Word reading and vowe

Test in eadinq

i dent i f icat iron Ate hypo 1 to be

at the thlrt level of development. At thi:. level, the chi Iii must correctly

produce the vowel sound in addition the consonant sounds, ending to

all the Iett rsounds. The word renti .1 task utill2es two- and three-letter

CO ds: the vowel k regutrec the child to correctly identify the

sound oaf --e four lettc - !Ions Ise 0.1. Is.

e difficult than the consnnant tack for the trallow

vowel sounds lack the evre obvious regularity of the consonant sounds

and are plibnetically more difficult to distinguish than consonant and

(b) selection of a correct vowel sound requires the reader to an lyte the

surrounding letters, Thus, reading real or nonsense words out of context

children's lizatidn of letterare et the third level because

ciu%ter.t- sound pattern regularity,

Three levelstof linguistic awareness are hypothesized to account fo:

the beginninll development f leading competency: le

Presentation of phonemes In words with sounds

classification of letter sounds within words.

the early development of reading; furthermore,

discrimination,

ants, and multiple

thought to describe

items and tasks are

believed to be appropriate for ore ders and beginning readers because

she test spans reading readiness and beginning reading

Sutj1s Subjects were three classr

attai

of kindergarten students

667 from on elementa y school Ina low- middle income areaof

arge y. They were tested individually by an expert -0(er in April

C

10



(8th month) of their first year ref schr l (kinder( rte ) where a

experience appr read i no hi )y all to

of the chi)dren were rete

given A school-i i ere('

=first tirade, Or' the firs

pori d. The

Read

9

in September. Fifty c.hiidre-rr from this yrnup

Materiall. A Letter and I Rending

-Aa Ginitie Test at the end of

were Individually tested

' Te':,t x,I7s (41VCtl L

(LWRT) teas ctnStructed

accordance with the devel pr-ental hierarchy described above. The test is

comprised of six word and letter Identification tasks given in this order:

picture-word matching, spelling, letter naming, common word reading,

corisonant4 ound and vowel sound identification.

In the picture-word subtest, 1subjects were shown ht 10 x 12 inch

rds, each with a picture f a ramillar o _lett (cat, dog, morn, book I

stop, milk, man). Handprinted In upper case letters around the picture

e correct printed.word and three incorrect words (see Figure 1). One

incorrect

Initial le

tura

d'eontaCrted only A vowel change, another contained the correct

and the third had n letters. The child named the

ected if necessary, and then W asked to paint to the

rd.

Insert Figure 1 about here

wo scorin NiStems were devised And compared. In one, three points

were given for the correct match, two for the vowel-only change, one for
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initial letter match, and ?Pru fc y incorrect choice.

the second scoring system, the correct response scored as I and

any other was zero. The second system was chosqp

beause the either did hot Improve

his analysis

101 rosul al thou for

diagnos system may give useful infon Om. With either

tiny, vides stn ind 'xtent lo whi-h the

'Wren have i,etlutr to attend to printed words in their environment

and can match phonemes heard in words to printed letters.

The spelling task examines children's ability to segment words

Into their phonemic representation and relate that to individual 1

Children were provided with upper case magnet --TPCAOSK--and a

tai board, Thty were asked to spell these words: CAT, TOP, AT, and

POT. One point was given for each letter in its correct location. For

example, three points Indicated correct spelling of the three letter

words; two points were assigned for two correct letters, e.g., PAT, TOT,

PO for POT; and one point for one letter in position;

The I name knowledge task indirectly measures letter discri

Inaticn ability by assessing letter name knowledge. The examiner placed

ten upper case letters in a predetermined, mixed order on a metal

board. These were followed by the same ten lower case letters in a

different mixed order. The 1 ters were RPHFADTMEB. Each score was the

total number of letters correctly named.

Common word reading measures the decoding of iSolated'word deter-

,

mining whether or not the child has begun tR realize the complexity of

(2
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vowel and consonant sounds within words. Twenty-eight words were hand-

printed in lower case on 3 x 5 cards. These words were selected from the

Eve3ich ( 1936) 220-Word I ist i n order to insure their recognizabi 1 i ty to thechi Id.

The 28 mords were differentiated in terms of vowel sound conplexity (one:

or two - vowels), word length (two or three 1etters long), awl vowel regu-

larity as defined by tignezky (1970) dV Mason (1977b). (The words and, use,

11.21,- at, and had are regular; all one, saw, or, and put are Irregular.)

Children were' asked to read as tmany of the words as possible, being as-

sLirod that there would be many that they would not know. Three scores

Were crlated, one for the total number of words read correctly, and one

each for the nuniber of regular and irregUlar words read.

'st

Th_ :onsonant-sound Adentification task utilizes nonsense words to

an ability to ascribe correct consonant sounds to letteirs and say

both in the correct left-to-right order. Subjectslwere shown 16'hand-

printed 3 x 5 cards containing consonant - vowel - consonant (CVO) prbnounce-

,

'able m>n- words, and asked to 'read ,them. The vowel a, which was used

throughout to ;make the task easier, was ignored in the scoring. The first'

,eight o ds contained -con ants whose sound coincides with the initial

part f the e name (strings such as bak, pAly_f tab: and daz) . The re-
.

loathing eight/ were words containing consonants whose sound Is not described

incthe 'nit' 1 part of the letter name (strings such as fac, lam, ras, and

war)..' Thus, in addition to obtaining a summary score of the number of cor

rfictly pronouhced consonants in each non-word, the results of, the two,sets

drds could be compared in order to determine ,children are using the

_r name'as a cue to learning the consonant sound.



In the vowel-sound identification task

Testing Reading

child wasp asked to read

aloud 20 pronounceable non-words which were hand-printed in

letters on 3 x 5 cards. There were five words each for

lower case

cur vowel pat-

terns: the first was a short vowel sound (CVC) pattern, tl a second and

third a long vowel sound (CVCe, CVVC, and CVV), and th'ie fourth consisting

of r-influenced vowels (CVre). Here is one eXaapie from each type: bek.

nabe, y kore. Credit was given for each correctly pronounced vowel;

the consonant sounds were ignored. In this task, aly the major types of

one syllable vowel-consonant patterns were tested In order to determine
fi

whether there is an order of difficulty among the patterns and more gen-

erally, to assess children's understandIng.ithat there are many regular.

vowel cluster-to-sound pattern

Descriptive Results

Contrary to popular folk wisdcn, these children did not lase what they ,

had learned in school because of a sunnier- vacation. The test - retest re-

sulis showed a score increase on every part of the test; further, nearly

every child aide a gain on more than one subtext. The average number of

subtests on which,children gained was 3,96. Thgre were, er, large

differences in subtest #score changes. The three -easiest task had a small

score' increase over the summer: uppar case letter naming (93% correct in

the spring and 97% on the fall 0, lower case letter morning (87 to

96%) and spelling (81 to 88%). Three which were of- moderate difficulty

showed the greatest score gain over the summer: consonant-sound identifi-

cation (59 to 74% a gain of 15%), picture-word matching (69 to 84%, a ga4n

4
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15 %), and word reading (26 to 42%, a gain of 16%). Vowel-sound iden-

tification changed very little: CVCe, CVV or CVVC, and CVre pattern scores

ranged from 5 to 20% correct in the spring and 12 to 23% after the summer

vacation; the CVC short vowel pattern score improved from 40 to 481.

Overall, the scores of the easiest and most difficult tasks increased

about .5% during the summer, while those of rr derate difficulty increased

bopt 15%. Means and standard deviations are h I; in Table,i.

insert Table 1 about here

Standard deviations increased on two of .the subtest scores, common

word reading,and vowel -sound identification. ,The common word reading Sub-

test had a greater dispersion on the second testing because of improvements

made by some children. Thirty -twxo. percent of the children made a 21 to 68%

improvement over the summer; 47% made between'a 1 and26% improvemerit;,. and

21% made no change or reduced their score by -4 points. Three-quarters

of this 21% had obtained a score of 0-14% in the spring, which.suggests

that children who know the least at,the end of the school year are also the
0

least likely to learn more during the summer. While their loss was small,

other -children made substantial gains. On the vowel-sound subtest,

the greater variability o v e r t i m e was.the result of a few children improving

while rlost remained at near zero.

Te Evaltia ion Results

Stability An ivaluatIon.of stability was determined here by subtest

and whole test inter-correlations from Time .1 (hay) to Time 2 (September).
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For the total test, the tes -re -$1. correlat n was .85. Most subtest

score correlations were so --?what lower: picture-word matching, .55;

spelling, .67; letter naming, .89; word read rig, .30; consonant it;lentifi-
.

.cation, .75; and vowel identificatiOn, .57! Component- subtest scores,

which are listed in Table 2, varied from .43 to .90. Worth noting is that.

regular vowel words, matched consonants and short vowels had test retest

correlations that approximated the respective subtest values.

Insert Table 2 about here'

As would be expected in measuring stability of subtest scores, the.

ability coefficients for subteSts 466-ied considerably and were lower than

that for-the whole test. Letter nailing was probably stable bepause most of

the children were unerringly accurate at bath time periods. Word reading
k

ly consand consonant identification seemed to be stable because of

tent improvement by most children. Vowel identification had lower test-

retest correlations, not because of an inherent instability,. but beca6se of

erratic gaiks or losses, perhaps due to lucky guesses on one or

O.
,

items. These differences jn subtest stability values are interpreted to'.

indicate an.adequate range o difficulty. of the test, while the high ove

all test stability value (.85) suggests a content that is well placed at

measuring kintlergartener ' and first graders Ailities.

Internal consitency. Jest consistency. determined from the,Kuder-

Richardson Formula 21, which requires Informati abOut-the total ntimber of

items, test means, and standard deviations. While the.reliability of the



test as a whole was very high/at both time periods (.95

est and one component of

"eqes'ting Reading
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ubtest maintained strikingly low values (see

Table 2) These two, which had valuesunder .50, also contained the

fewest number of items. Picture-word matching had eight items and short

vowel identif ation had only four items. Jis apparent that these.tw

tasks Should contain more items if separate analyses are desired.

Predictive validity_. This examined first with correlations

hween:subtest scores from both time periods,antlhe Gates@M acGinitie was

given at th6 end of-the first grade -(nine months and a year after Time 1

and Ti e 2 'teat, sessions) . All correl- tions weresignificant at. Or beyond
#

the .01 level, indicating that every subtest measured skill or kn- edge%

which was directly related to Achievement in beginning reading (seelTables

and 4). The range of subtest co r lations with vocabulary achievement

Time 1 was .40 to .69 with the vowel subtest showing the lowest corre

rs with .comprehension achievementlation. The subtest correlati

ranged from to .59 h t vowel test sores again showing

Time .1

e lowest

correlation. -Correlations between achievement scores and the vowel .sUbtes

were low because nearly all diild en-perfOrmed uniformly poorly at Time

in vowel identification. The, testing at Time 2 showed mostly higher co

lotions between subtests and achievement cores. For vocAbulary thedb re

lati n range was .38 to, $1 ith letter naming now giving the lowest co

ns; for comprehension the correlation range was-. to .81, with

upper _case letter naming"Sibtest,again having the 1

comprehen.si on .

est Correlation with'
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Insert Tables, 3 and 4 about here

The vgwel subtest was correlated. more highly with achievement scores

on the second ing than the fii since the Children with more advanced

reading skills improved their performance on vowels afterthesummer

months- The letter naming subtest correlated le.s well ith achievement

on the second testing because -most child enithen obtain d nearly perfect

scores=.-

Next, 'several stepwise regression analyses were run to ase out the

degree and type,of relationship between
. -

scores as well as an overall score. Reg

iachievement and subtest

analyses were un with.

d4
M

Time-1and Time, 2 Variables separately and then togethe also with summary

scores from-the test, subtest scores, and 'omponentsfrom the subtetts..

dtsion

Further becausethe.Gates- icGinitie is compos'ed of, 2 t ts, vocab6l ary

and comprehension, analyses were run on a combined .'achievement score and

on vocabulary and cc mprehension,separately To summa
/

ze first, Time
,

ons-of achievement .wer =e better than Time 1 pred cti ns, Ubtest

scores from thetLetter and Word Readingest.were better than a summary

score of the Test, some omponents -were as effecfive as subtests,--and the

Test was sothewhat better at pre'di ting vocabulary and the combined achieve-

meat -score than comprehension.

rig the Tes

reading achlevemen

.74 and at Time 2 of

summary score (sum of all subtest scor

lted in a correlatioh with vocabulary at -Time 1 of

. the-Test was cor ted l,with comprehens_ion at



Time 1 and .79 at Time
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Thus, between 37 and 69% of the achievement test

score variance wat,Oredictable from the Time 1 or Time 2 summary score in

format): - the highest predictions were found from Tine 2

The six subtext scores for Time 1 and Time 2 were

scores.

used are predic7

tors of reading achievement. The multiple correlation was higher than with

the-summarY score of the test. Prediction of the combined achievement score

was the highest (multiple r = .87) followed closely by prediction of vocab

ulary (multiple r = .86); then, of comprehension (multiple r = 3

all. three.analyses the. Time 2 word reading subtext was the first entered

predictor,accotinting for-most of the variance and followed by Time 2'.. .
.

_6'

. consonant-sound identification. Adding slightly (significant at-,10 level):`

to predictions of vocabulary was the Time i picture -word match subtext, and,

adding slfghtly,to predictions of comprehension was th Time 1 -Consonant-

It apparent that Tine 2 test scores pre-,ioand identification.subtest.

vide -much.more accurate assessment data than do

values
I
are listed in Table5.

__ _____ 777777,7-77-7777
Inert Table 5 about Here-.

A furthe breakdoW of ver ables was, then

compare the predictive, power of particular components of four of the sub-

scores. Regression

ried out in order to:

`tests.- ,Letter naming was separated Into upper and Tower .case, word 'reading

Into regular an=d Hirregular vowel words, vowel identification into

short and nonshort vowels and consonant -sound identification into consonants

matched7-where the sound o consonant coincides with the initial part of the
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consonant name--and consonants not matched. Tune 1 variables wdre then run

in separate, regressions from Time 2 variables. The Time 2 analyses, which.

ure displayed in Table 6 indicated that two subtest components at Time 2

were.nearly as effective at'predicting vocabulary al, three ,subtest scores in

the previousii,described regressiOns,had been. Regular vowel word reading

accounting .for '63% of the variance, and.. consonants matched, which added 10%

tdgether accounted for 73% J.,the_Variance.(multiPle r = .86). The-'4eSt.Ore7

diction of comprehension using- Time -.2 variables was regular vowel word reading,

.

accounting for 62% Of the variance, t'81af consonants which added 6%, and

spelling (2). The multiple r was .83,

,

bility of either vocabulary or comprehension when word reading was, restricted

o the 6omponents of the subtest scores. Reading regular vowel words and

Thus, there was no loss in predicta-

identifying consdnant that are matched with the initial sound in, the name

were as effective in predicting reading achievgment as the more complete sul

,test scores. 'While suggesting that these two components are the principal'

factorsthe-effects should be -explored- further by varying test materials.

Insert Table-6
-
about ,here

Time 1 analyses. d d,not Provide:SO.cleara picture. Since the children

were younger at Time I, soMewhat different predictbrs emerged' (sge Table 7).

.

For vocabulary, consonants not'matched was the best predictor accounting for
, .

48% of.the variance, followed by picture-word m tChing with 7 of the variance,

r case lette naming and regular vowel-reading Which together accounted
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6

for 6%. The multiple correlation was .78. With comprehension, re

rd reading accounted for 34% of the variance, and upper case

provided an additional 8%; the multiple r was .65.

Insert Table 7 about here
_ 1

vowel

naming

The Ihift in predictability from Time 1; to Time.2 may be-partially due

to changes- in the score ranges.* At Time 1, the two most difficult subteSts-

,

ward reading and vowel had a substantial number of veryidentification,

and a. narrow,-range of scores while at Time 2 there -was --a much- wider

range. Letter naming was'affected by a ceiling effectatTime Thu, letter

naming had higher Time correlations While word reading-and vowel identifi-

cation had h gher Time 2 correlations. These changes in correl.at.ons affected

predictability of reading achievement.'

5calal2aLtx. Scatterplots were.obtained between the Time 1 and:Time 2

periods For subtes_ scores and components of subtest :scores to t st'-the Valid

,Aty o f the hierarchical model. Four distinctipns were devised in.order to

describe differencesamong-the ScatterOots: linear--points form a s_traight

_ .

line_ oroviRid in.a diagonal direction across the graph; regular. scalar.

pointi are clustered _lh a\trianguiar shape above or below the diagonal;

irregular' scalar few points-are outside the triangular'area; and reduced

scalar--most poin are along two outside margins of a triangle. Examples

of each are -shown in Figure 2.

71

In Figure. Zabout here'
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4

N.Linear s'eatter plots were found between upper and lower case letters

regular and irregular words, matched and unmatched consonants, spelling and

picture-word matching, and word reading and short vowel identification. There

was a reduced scalar plc bet een letter naming -and.every other task; thus,

letter naming was clearly at the bottom level of the hierarchy. Both spelling
,

and-picture-word matching formed irregular scalar plots against consonant

identiflCation but regular scalars against word reading and vowel ldentifi-

cation. This places spelling and picture-word-matching barely below consonant

identification butclearly below word and vowel reading tasks Consonant identi-

ficat on formed a regular scalar aga inst . ord reading and vowel identification.

Thus consonani identification is also below these tasks. Next, word reading

formed an irregular scalar against short vowel identification but a regular

scale against nonshort vowel identificatton These results determine that

the subtests are ordered: letter naming < spelling -picture-word match. c

consonant identification < word redding short vowel identification:<

nonshart-vowel identification.

This ordering was confirmed An an analysis children's scores after
.

grobping=them by reading ability. The 50 childrenLS Gates-MacGiniti scores-

ere firSt..pfottedin order to identify two natural cutoffs Six children

-
who had the lowest scores were grouped together; 22 each werej. placed in

middle and high achievement groups. Next, average subtest`scores we com-

putedjo each group. The listing in.Table-8 shows in several ways the

scalar properties of the Letter and Word Test. first, for each group and

2



Testing Reading

-21

0

. at each testing period, subtests were ordered nearly as "found from scatter-

plots and predicted in the hierarchical mod,e1. Secondly, the lowest group

made improvements between the two testing periods on the easiest tublests

(upper and lower case naming and spelling), the middle group made the most

progress on tasks at the middle range (picture-word matching and consonant

identification), while the highest group made the greatest progres on a

higher leveled task, word. reading, Further, if an,average of 90-100% can

be assumed to indicate-task proficiency and each subtext to measure a dif-

ferent proficienty it is also true thatthe I est .group was not yet, proficient

at any,. of the tasks; the middle group was. proficient at letter naming

= by fall, Spell rig and the highest group was proficient at letter namin

d,

spelling, was,near)yprofidient at picture-word mat- ng, and just barely so

consonant identification. All of these analyses follow relatively closely

both the ordering determined by the Staler analysis and that predicted from

the' developmental .bierarchy,

------------
Insert Table 8 about here

Discussion

Descriptive. An increase on reading readiness test performance after

the summer recess has not been previously documented. The only readi,nDA\ ceedv-

ness test in Duras (1972) which provides norms for end of kindergarten and

'beginning of first grade performance was the,Gates MacGinitie Test which

indicated very little change in the scores at these two testingS. in' contrast,,
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48 of the 5O children studied here their scares on one or

more subtests after the summer recess, the increasing subtest scores

folly ring a predictable pattern as indicated in Table 8. The group with

the lowest achievement at the end of the first grade (arid the lowest ovir-
,

all_ WRT scores ),increased primarily on the easiest subtests (letter naming

n.d spelling), the - middle group showed. the largest increase on consonants,

_

and the pe group showed their greatest improvement on the word reading

subtest. This upper group-was also the only one with increased scores on

the nonsh rt, vowels.

GainS by each gr9up indicate that most-of the children are acquiring

knoowledge about words ar?d letters without the aid of-teacher .instruction,,

although it is 1 ely that the children have home environments which encour-

age reading activities. Further, the pattern of.improvement is consistent

4
th the devOopmeneal hierarchy f linguistic awareness which was used to

construct the testw Those children who perform least well improve most on

the.easi ,tasks;.children who-have already mastered the easier sCills

improve an the more advanced subtests. These results are Interpreted to

indicate that, if narrowly defined tests are-constructed, most children will

improve in the order predicted by the developmental hierarchy. This should

be veri led through further testing of other normal children.

Predictive power. The variance accounted for using the LWRT varied

ror .421.1to .755,.depending primarily on the time the test was given. This

test accounts for more variance first grade reading achleveMent than- any
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f the reading readiness tests cited in Bur (1972). Even the recently.fh

developed New Canadian Reading Readiness Test accounts for less variance

Enachlvement. 'The predictive power of the test is thought td result from

'its hierarchieal.structure and from its close tie with actual reading

accomplishment.

In all the regression. analyses, the Time 2,wo d reading subtest and

the Timei consonant-sound identification subtests wer the best predictors%

matched

wo eomponents of these subtests, regular'word reading and consonants'

re each as effective in predicting reading achievemegt as the entire

subtest. The question of why these two task's should be the mast predictive

has a straight forward answer. Letter discrimination Is assumed to be at the

first level of linguistic awareness. Because most of the children tested her

,had liarned to discriminate and name letters, an adequate test was better

formed around testing competency at the second and third levels of linguistic,.
, )

awareness. At Time 2,most,of the children ranged widely in word reading and

consonant identification. This knowledge, which is a necessary aspect of

beginning reading, is also required for beginning reading achievement tests

(the Gates-MacGinitie Test, for example, uses familiar words and short sen-

tences).. These results. suggest that, if the abilities to recognize letters

have been acquired, children are very effect velytested by tasks which measure

recognition of consonant sounds, vowel sounds, and sheet words.

How is it possible that letter-naming, which is often cited as the best

single predictor of beginning reading achievement, was such a poor predictor

25
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in.this-study? In fact, by the beginning of first grade most of the Children

could correctly identify most or all of the letters presented. Three gos-

sible reasons cari.be given ear .this difference. First the ,Impact. -of

vision programs such as Sesame Street and the accompanying interest of

children in letters may account for their relatively more advabced know_

edge about letters and letter sounds. (This increase in letter knowledge

has been cited by Barth & Swiss, 1976.) gecond, since the LWRT was con-

,

structed on the basis of a hierarchical structure, the tasks are congruent
.

with children's developing knowledge about letters and words. 'ScalabililY

and specificity make this test very responsive to ongoing change:- Third,

children from very low income neighborhoods, who typically do not recognize

letters, were not tested. Since most of the tested children did :know their -

letters, this range restriction limited the predict ve:power of letterllaming.-

Hierarchical. ordering. Comparing the order predicted from the hypoth-

esized hierarchy with the results of the scaling analyses confirms most

fecets'of the hierarchy and provides evidence that there is aE strong rela-

tionship between linguistic awareness and early steps in learning to read.

There were some differences between predicted and obtained ordering-
.

h -h need to be explained. it was thought that,spelling,*word-picture

matching, and consonant Identification would describe equally well the ability

to relat consonant sounds to letters and words. Scatterplats, hdwevet,

indicated that spelling and picture matching were slightly .eaSier than

consonant identification; yet scores of average change over the'summer

26
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ed that spell ng w s some 5ier than her two :ubter.

these three tasks we

somewhat different ways, minor deviations in the results not surer

Even though similar, all three measures may be useful because

--sound to word- :gaud kris I

cher can

look at all three scores and the types of errors made on each task to deter-

mine what the child understands about letter sound; and how ti child tries

to apply letter sounds to printed words. It seem, then, three

tasks should be included and be placed 11 level; how-

ever, further study of this conclusion is warranted.

The other deviant result was that word reading was expected to be c

alent to vowel Identification. Scatter plots showed that word reading and

els were learned at the same time while nonshort vowel patternsshort v

the end of the hierarchy. Also, scores of change over the summer showed

that short vowel identification preceded word reading which preceded nonshosrt

vowels. These differences from the predictions suggest that the developmental

hierarchy should be amended: abilities to identify short vowel sounds and

read three letter commen words may be learned at about the same time while

vowels that utilize more complex patterns appear to beleal.ned latei.. Thus,

a hierarchy relating linguistic awareness to reading devel p i.it may consist,

of at least four levels.. The third level of awareness may be limited to an

understanding of three - letter common words and short vowel patterns. The

fourth level may be an exten: on,of knowledge of one-syllable words to

r-controlled patterns, long vowel /silent e patterns, and vowel digraph

27
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n children' 5 poor performance on this suhtest, it is likely

rns a tmt usy Ily differontiatr

instructed; however, this possibility wos not

Theoretical Ire

to

tors, their Sounds, and chort words that

ications

ird h

There is no apparent reason to construct a whctr r,

reading readiness and beginning reading if

1 children are

sks and item

knowledge about let

Although there may be a

general factrr of intelligence influencing an ability to read, that does not

preclude the use of narrowly defined measures of reading competency. The

theoretical construct of a. hierarchical ordering of linguistic awareness

which affects what children attend to and are able to learn about letters

and print is a very effective basis for test construction. It appears to be

accurate than tests which rely on general readiness for reading or on

vocabulary/decoding/comprehension distinctions. However, since most of these

results stem from final group of only 50 children, all cif low middle &

middle Income families, further testing is needed before generalizing

other populations of children.

Instructional Implications

The content of the.t.WRT was shown to be highly predictive of beginning

reading susses Several reasons can be givin'to explain its effectiveness.

First, because the Test is sensitive to four levels of linguistic awareness,

children's competencies in letter and word knowledge are discriminated at

high and low extremes as well as in the middle range. Second, the fact
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the majority of children scored 30 to 70').; correct on our of the sub-

(picture-word, spelling, consonant- found dentification and word

recognition) indicates that item difficulty is appropriate for good

crimination within levels of knowledge. Third, because test development

was based on longitudinal observation and testing of younger children who

were learning about how to read from parents, books at school, and educational

t 1ev ion, the knowledge measured is not dependent on specific instructional

experiences (which could have produced an unexplainable and limited effect

on letter and word knowledge) but on a plausible naturel development of

linguistic knowledge that is related to reading,

The test~ results, both scores and errors from the subtests, are valuable

in at least two ways: (1) the level of linguistic awareness can be specified

for those children with extreme scores nd approximated 10 those children in

the middle range; (2) the child's focus of etentson can be inferred from the

kinds of errors made. Analyses of scores and errors explain both points M-
I

Determination of the child's level of linguistic awarefless is based on

near perfect scores on subtests that measure that level. For example, the

er naming subtest which describes the first level of lingulitic awareness

had six children who missed more than'40% of the letters at the end of kinder-

,garten; all of them had scores close to zero on all of the other subtests

except the picture-word task. Thus, those six children were at the first

level of linguistic awareness. The consonant-sound identification subtest

.which represents the next level in the developmental hierarchy of
A

29
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awareness, was mastered by the upper 414 cif the chit frrn. IdentIIIcation of

nonshort vowel patterns, the fourth level of

any of the children. It seem,' th

'5, was not mastered by

any level of the hierarchy low per-

formance (zero to about 10% correct) indicates a lack of linguistic aware-

ness; moderate performance sugge-ts that the knowledge is being acqui ed;

and high performance (scores of 90 to 100% correct) presumes that the knowl-

edge for that level has been acquired. This conclusion needs to be confirmed

by testing other samples of children.

Analysis of children's errors provide information which can be uAed to

infer their focus of ntion. The letter naming sub t indicates which

letters children do. not know, as well as difficulty with directionality or

upper case/lower case differences. For example on the first testing the lower

case b and d were the only consistent errors: 8% of fhe children, misnamed

both b and d; an additional 38% misnamed either b or d. Errors on the picture-

word task reveal knowledge of wards as well as consistencies in error pattern.

Do children neglect the vowel, attend only to the initial letter, or attend

to none.of the letters? On the first testing of'the picture-word test, 82%

of the errors were the word with only the vowel Changed; 18% of the errors

were the word on which only the initial letter matche.cl the correct word, while

only one error out of the 178 was the choice of the word containing'ho letters

in common. On the spelling subtest, it can be d termined whether children

match initial or final sounds of words to the letter or use the vowel to spell

words. Analysis of the three - letter word spelling errors frog the first -test.

0
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indicated that 87% of the production errors had the init.( 1 letter correct,

5l of the errors had both the initial and final consonant correct, while

12% of the errors had the vowel correct. The word reading and consonant

identification tasks'can be used to identify the number of phonemes matched
,

to printed words and nonwords, which phonemes are known, and how closely

children's responses resemble the printed stimuli. Errors on the vowel sub-

show whether or not children recognize the more complex'predictable

letter cl..uster patterns.

The Letter and Word Reading Test should, be an Important aid for student

placement n reading groups in first grade, It may prove to be valuable for

diagnose as' well. However, since only normal children were tested, this

test may be somewhat lintited in its scope and usefulness. Use as.a diagnostic

instrument is, as yet untested; it appears to be eyelid indicator of chi!-

dren's reading or learning strategy. However, these interpretations are

.

based on analyses of trends in Children's errors, not on an evaluation of

, -,...,. .

-remediation attempts. Thus, the recommendations of its diagnostic value

must be considered speculative.
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Table 1

Means and Standard Deviations For Subtests

Time 1 and Time 2

Time 1 Time 2

s.d.

Picture ord match 5.50 1.75 6.18. 1.56

Spelling 8.92 .2.83 9.66 2.12

Total letters 18.04 3.53 18.86 - 2.46

Upper case letters 9.34 , 1.96 9.7© 1.29

Lower case letters. 8.70 1.74 9.16 1.34

Word reading 7.28 5.55 g,00

Regular vowel words 4.10 2.85 6.04- '4.49

irregular vowel words 3.18 2.93 5.64 3..78

Consonant-sound identification 18.76 10.36 23.52 8.49.

Consonants matched '9.76 5.57 11.96 4.45

Consonants not matched- 9.00 5.99- 11.'96 4.30

Vowel-sound identification
a

3.84 3.42 4.92

Short vowel. 2.00 1.53 2.42 1:59

Nonshort 'vowels 1.84 , 2.48 2.50 3.72-
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Table 2

Stability and Internal Consistency for Subtes

Subtests
Internal Consistency Stability

(Tast-Retesi
Time i Time 2

Whole test

Picture -word match

Speling

Total let

Upper case letters

Lower case letterS

.95

.44

.79

.86

.84

.63.

.95

.42,

.74,

.82

.83

.57

.85

.55

.67

.89

.90

.74

Word ,reading .83 .80

Regular vowel words .63 .82. .78

Irregular vowel words= .72 .78 .74

Consonant -sound identification .93 .91 .75

Consonan etched .88 .85 .75

Consonants not matched .85 .83 .65

,Vowel-sound identification .73 .82 .57

ShortvoWels .49 .48 .61

Nionshort v els .74 .85 .43
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Table

Corre aCions Between Achievement Scores and Subtest Scores

Subtes s

Testing 1 TeSting 2

Vdcab-

ulary
Compre-
'hension

Com-,

bined
V6cab-
ulary

Compre-
hensiOn

Com-
bined

Whole 'test 74 .61 .83 .79

.Picture-word match 60 .50 .57 .68 .54 .63

Spelling .67 .50 .60 .55 .37 .47

Total letters .59 .50 .56 .46 .43 .47

Upper case l etters .54 .48 .38 .35

Lower case letters, .59 .46 .47 .46

Word reading .64 .57 .62 .81 .80 .83

Regular vowel words .64 .59 .79 .79

Irregular vowel words .58 .50 .78 .76

Consonant -sound identification .65 .51 .59 .77 .72 .77

Consonants matched -.58 .45 .78 .70

Consonants not matched .69 .54 .70 .69

Vowel-sound identi:ficati n ,51 .45 .50 .60 .65 .67

Short vowels .48 .43 ,54 .50

Nonshort vowels .4o .36 -.51 58

a
Gates acGiniti Primary Form
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Table 4

Subtest intorcorrela

2

n Matrix
1

3 4 5 6 7

Letter naming .46 .71 .63 .45 7 .56

Picture-word match .40 .58 .51 .50 57

Spelling .57 .52 - .77 .58 .54 .60

Consonant identification .4 .73 ,69 .69 .72 .59

5. Word Recognition .34 .66 .43 .72 - .74 .62

6. Vowel identification .42, .49 .42 .60 .73 - .50

7. Combined Gates-MacGinitle .46 63 .47 .77 .83 .62

Score

1

Time 1 intereorrelations are in upper triangle; Time 2 intercorrelatlons

are in lower triangle.
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Table

epwite Multiple Regressions with Time I and Time 2 Vorilhies

Entered r Predi- t inq Hendinq Achi evmei

Pred Multiple r

F Value to
d.f. tnter tion

-

.Dependent Variable: Combined Vocabulary + Comprehension Abflevement'

Word reading (Time 2). . 834 .696

Consonant-sound
identification (Time 2) :869 .755

3.7 1, 48

1,47

109.5

11.4

Dependent Variable:

Word reading (Time 2)

Vocabulary Achievement

. 808 .652 3.7 1,48

Consonant-sound
identification (Time 2) .852 .725 3.3 1,47

Picture-word match
(Time 1) .862 .743 3.2 1,46

90.2

12.6

Dependent Variable: Comprehension Achievement

Word reading (Time 2) .798 .637 4.6 1,48 84.4

Consobant-sound
identification (Time' 2) .825 .681 4.4 1,47 6.2

Consonant-sound
identification (Time 1) .834 .696 4.3 1,46 2.3
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Table 6

0 i4e Multiple Regressions wttlt Time 2 Var.' bles Catered

Predicting Reading Achievement

Predictor Multiple r

P Value to
d.f. Enter Squat

Dependent Variable: Vocabulary Achievement

Regular vowel
word reading

Kato/led consonant-

%ound identification

.629 4.7 1,48

.731 4.3 1,47

Regular vowel
word reading_ .786 .618 -1.6 1,48

Total consonant-
sound identification .823 .677 5.6 1,47

Spelling .695 3. I,46

18.1

77.8

8.6
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7abie

ultiple Regressions with Time 1 Variables Ent,red

Fur Predicting Reading Achlev merit

F ;.0alua

Multiple s.e. d.f, ater Equation

ble: Vocabulary Achiovem

Net ma PIA consonant
sound Identification .690 .476 2.3 1.48 43.6

'Picture-word match .747 .351 1.8 1,47 7.8

Lower Case letters .764 .584 1.5 1,46 3.7

Regular vowel

word reading .778 .605 1.8 1,45 214

pendent Variable: Comprehenilon Achievement

Regular vowel
word reading .586 .343 2.5 1,48 25.1

Upper case le .649-- .421. 3.9 1,47 6.3

40.

,
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Table 8

Average Percent Correct for SUbtests-

as. a 'Function of Reading Achievement

Subtexts
Maximum

Possible
Score

Bottom 12%
n=-6)

Middle 44 %'

(n=22) .

uppr 44%
(1122)

Spr. Fall Spy. Fall Spr Fal

.Uppercase let 52 77 99. 100 100' 100'

Lowercase letters 10 ' .53 I 67 90 94 93 96

_Spell ing 11 38 53 81 91 93 94

Prcture =word thatch 8 40 -42 67 78 86,

Consonant -sound
identification 32 16 58 73 74 90

Short vowel identification 5 3 7 46 55 55 62

Word reading 28 3 3 19 29 39 65

'Nonshort vowel
AdentifiCation 15 19

,Note:' Three groups

their Gates- acGinitie Averagpd Test Score.

ere formed after ranking children according i
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Figure Captions

Figure, 1. Testing layout for picture,word subtest.

Figure 2. Scatter plot illustrations..

Testing.Rea ng
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