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, 'Abstract

.
First graders pricticsed reading 10-unfamiliar function. words (i.e.,

might, whichoenough). Half of the children studied the words eMbedded in
printed sentences. Half studied the words in unstructured lists of words and,
then listened to sentences comprised of the words% Pogttest measures reyealed
that sentence readers learned more about the syntatic/semantid identitie's of
function words, whereas list readers remembered their orthographic identitief
better and eould ce the Wbrds fAter and more acvratdly'in isolation.
Findings show that thereNare multtple aspects of printed wofds-to be'learned
by beginning readers. Whièh aspect gAg learned depends upon how the Wofds.,
are praticed. Resulti are interpreted to support a theory of printed wi)rd,
learning in which various identities of words become amalgamated in lexical
memory asop consequence of readi g expviences with the words.

)* A

- .

4

Text

. ,

.1, '

.41

'Overithe past fe* years, Lee Wilce and I have been
Ip

erforming sudfes,to
understand how children become proficient readers and'spellers. Oull) woarhas
centered on printed word learning rather than reading comprehensidinfOr. two.
reasons. One, we haTeObserved that word reading skill is a majettiminer
of effective reading comprehension in beginning raiders. Two, we 04e Optimistic
about king hble to develop an,adequate explanation of printed wocpearning.

q n "about1

In limiting our view.to'word learning processes, however, we have 1 i thereby
excluded meaning and comprehension from the picture. Rather; stimaq ic experiences
with printlare viewed as providing.an important source of informa
printed words influencing howIthey are stored in memory. The expe ,kment I

I
will describe tOday deals with this very topic. A form of reacqng OomprehensiOn
is.treated a'..4 the independent variable, and its Impact upon what i' learned

i.

.

,

..
.

s.

ahput printed words is -examined.

To understand the design of the study and why we did it, you n0ed tdbknow
something abOut'our view of printed word learning, and also about d'IpreVious
study.

First,

read,word .

procbss
word ba

it is important to recognize that there are myltiple wais to
One can apply letter-sound decoding rules. Ibis is asslow
it mg, bf necessary if the word iS unfamiliar. One'can guess,a

upon context cues or a combination of context and graphic cues.

'
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This may be faster but it leaves ftom for error'.. Thethird way is to match
the form seen infprint Kith i v.sual, representation stored in memory. This

process is the fasteSt and most reliable. However, in eontrast to the

. others,, it requires prior experience with wordsso thaeorthographic images

. can become established in memory. our interest is in studying this third

.process and determining how begipning'readers store, printed.words effectively
'in memory.

^

According tot) our view, printed word learning is not simply a matterxof
learning to-prqnounce written words. Rather there are several things to be
learned'about printed words. One,.the spellings of worEliliT be stored in
memory,as)orthographic images. Two, letters in words must be recognized
as symbols mapping phonetic elements in pronundiations. This is the way;that)

orthographic imales get into memorytt by being amalgamated to the sound
structure of words. Three, printed words must acquire the function,of

symboliz g meanings. We describe this as a process of amalgamatiq orthographic
dnd semantic identities of words in m6R6q. These three components of
printed word'learning do not necessarily develop together spontaneciusr,Y: Rasher

what devetops depends upon how the'printed words are ierned, that is, how
beginners practice feadkng thewords.

.4
These points about printed.word learning aresreflected in the two studies

%

A,
will.describe. We will report the effects of two kinds of piior experiences

on what children learn about printed_words.. We will measbre three outcomes of

,word learning: (1) remembering spellings, (21 associating spetlings, with

pronunciations, and (3) recognizing the meanings 'of the words.

firt our first word learning study which has been reported in Chill.:

DevelOpment, we taught first graders to read 8 pairs Of homonyms, thaillks,
wdrds with one pronunciation but two different spellings and meanings. Some

ok the childiefi practiced reading the'.words in meaningful printed sentences.
Others read the words on flash cards and then listened tO the same sentences.

.
We,administered several tests following training to see what our 1.eaderst;had .

learned about the,words. We'found that learning varied. Children wholligd

%read the,,words in sentences were better able to recognize the meanings

'associafed with particular spellings. However, children who had studied the
words on flash cards'could pronounce the words faster and remembered more

letters in their spellings.

We interpret these resulL to support Our claims that 'there are multiple
aspbcts of printed words to be learned and that what is learned depends upon

how the words are.puacticed. If meanings are active at the time the words are .

seen aA read, then orthographic and semantic tdentities will become

amalgamated in memory. Howevel% reading words in sentences is less beneficial
for learning,the spellings and pronunCiations of printe4 words. This ts

because sentence readers spend less time looking at letters apd noticing how

they symbolize sounds, and also because context cues tay help them guess at

unfamiliar words and thud eliminate,the need for decoding. In contrast, readers

studying words on flash cards are fOrced to attend to letters and determine,how '
I.
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they represent sounds. As'a result, they learn more about the spellings and
pronunciations of words. However, they learn less about meanings since ineanings

if
are.not activateduntil tifterwards whenrthe. sentence is heard. /(

The purpose of the present study was to determine.whether these findOngs

would generalize to another class'of words. 'In studying children's lexical
awareness, we found,thot-function words were often not ricognized as real

words. These are words such as conjunction, prepos.itions, relative pronouns,
auxiliary and past tense verbs whosequeanings are syntactic and Context-dependent.
We observed that prereaders had trouble detecting the presente of these words in

meaningf91 spoken sentences. Also, When the words were pronounced in isolation,
premeaders treated ,them as nonsense sounds. In contrast, children who had
aarned toydad the words did not display these difficulties.4 We reasoned thaV
perhaps reitding experiences with function words teach children their syntactic
aj24_,,,somantic identities, thit is, provided the words are practiced iR mea 'ngful

sentences rather than on flash cards.

An experiment similar to our previous one was designed to examine the
effects of learning experiences upongale acquisition of printed function Words..
The.independent variable was the wa011hat children studied the words. In one

condition, they practiced reading tha words in printed sentences. In the

other condition, they practiced reading meaningless lists of words anethen heard
'sentences containing the words. THedfirst group we will call sentence readers, 6,

the second group list readers.

I

1
. 10°-

t

), Our subjects.were spring term first graders who cduld not read oVer 6
of the 10 function words we hid selected to teach them.' The mean number'

recognized was 2.2 words. Subjects were matched on the basis of pretest scores.

Pair members were assigned randomly to the two word training groups. .

,,. We selected 10 context-dependent,
might, very, while, which, must, both,
meaningful sentences 'were written, 4-9
sentences were drawn rom a set of 47.

ds for training: these were: gave,

rom, should, enough. For each word; three
words in length. The other words in the
To make it easier for children to read

these other,wort'pictographs symbolizing their meanings were printed above the
words. Each sen ence-or list of words was printed on a separate card. Sentences

were printed in rows. Examples are.given'in Figure 1 on your handout. Lists

displaying the same words, but in scrambled order were printed in dolumns. In

both conditions, pictographs appeared above the non-target'words.

The experimenter worked with each child individually. First, children were

given several pretests to measure their..reading skills. .Second, they. kere
taught to identify the pictograph-word pairs. Third, they weregiven word

training, reading either sentences or lists. Fourth, they were given_several

posttests to measure what had been learned about the printed words.i)

Training on the target words was structured so that'the two treatment 1

groups read all Words the'same number of times and responded uf the meanings

of the senteloces'in the same.way. Ihe main difference between the groups was

that the Antext group read the target words IN 30 sentences while the

,



,Asolation group read the words in 30 nonMeaningful'lists and then'heard the
sentences. Subjects read through each sentenceYorlist twice in succession on
each of four trials. if target or supplementary Words were misread, the' :

experimenter.prOnounced the word and then pointed out how letters.torrespond' .

to sounds..

After-subjects read or heard each sentence, we engaged-thek in a
discussiton of its meaninp This was td insure that seMantic processing of the

. sentences was occurring during-training. -On Trial 1, a piitumwas-presented
for each sentence, and fcquestion was asked requiting subjects to.apply the

,

meaning of the sentence to the picture. Tor example, the target word "should"
was read.or heard in the sentence, "The dog shOuld not sit-on the'car." .Then

A

children saw a picture taken 'from a bOok about Clifford, the, big red dog, in,
which Clifford is crouched next toa small'car which has been completely
flattened. The experimenter's guestidivrequired the child to explain how the4
car got smashed. On subsequent trials., after reading or hearing each ,

sentence, the child was asked'to remember the-picture he saw.before and-to
answer the same question. 1,f memory failed, he Was thown the picture.

The posttests were designed to measure what Subjects had-learne0 about
the words. To measure memory for letters, they were.given spelling recognition
and productions tests: To measure whether print hed been.amalgamated-to
.pronwciations, they read a list of the target words and,their.responseswere

timed. To measure whether print had been amalgamated td Meanings, three tasks A

were employed. (1). Children embedded the target words-in meaningful sente#Ces

of their own creation. (2) They listened to 20 sentences on a tape recorder
and attempted to identify which of four-target Wards was present in each
sent,Ce. The third task was a sentence anagram task in/which subjects
unscrambled words to form a sentence'. The dependent measures were the number
of correct'responses and in some tasks the number of seconds to respond..

A

vs'

.

The results1are presented in TRble 4 of your handout. First, we checked

scorss on 7 pretests to verify that senterice and list ieading groups did, not
differ in any important way. Differences were statistically insignificant on
all but one test. List readtms were unexpectedly more accurate in naming
alphabet letters than sentence readers. However, inspection of individual
scores revealed that the mean difference was very small, less than one letter.
Pairs did not differ significantly on ihe other measures considered more
relevant for wotd.learning. Nevertheless, to check for effects of thisbial,
we pulled out 10 pairs of subjects wOo did not differ in their knowledge of
letter names, and findings for the who0 le group^weTe Verified on this subgroup.

Means of the two groups on the various posttests are listed in Table 1 of

. ybur handout. Matched-pair t-tests were used to.detect differences. Result&

.supported our expectatfolts. List readers did better on the spelling tests than

"Sentepce readers. Also, they were able to read the words faster and more

accurately. 1n,addition, when thex were shown tile non-target words printed
without their pictographs, they could identify more of them. However,

sentence readers displayed superior knowlidge of the meanings of the fundtibn

words. They detéctedfthe presence of morE fuRction wordslin spoken sentences.

1
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Furth rmo e, they embedded the function words in more semantically coherent.
and co 1 'to sentences whereas list readers gaye more abbreviated or:partial

sentences or sentences with questionable meanings. We checked the actual

.
sentences produced and found very few which wqre identical,to .the.training'

sentences:. This shows that sentence readers' superioir performance.did not
arise simply begause they remembered training sentences better. .

...
4 '

J .4

Although two of.the measures of semantic word knowledge distinguishea

the groups, the sentence anagrad measure.did not. Thildren were observed
to proceed by trial and error in 'this 'task, suggesting that fhe task may not

have been sensitive to.their word knowledgp.' '.

These findings replicate those`$e our previous wad-learning study.

They reveal that reading'for meaning facilitates the process of attaching'
syntactic and,setahtid identities to printed words whereas reading words ai

isolated units promotes learning,their spellings and their roles as symbols

for sounds.

Analysis of performances'during the training'sessions revealed'that list

readers misread words significantly mors often than sIntence readers. These

results,lare,displayed in-Figure 2 of your handout. "this suggests one 'reason

why list'readers acquired mord information about orthographic kkentlties than

sentSnce readers. Their.incomplete knowledge of printed wordas qzposed so
that the experimenter, courd intervene and help correct it: In oontratt, the

presence of meaningful Contexts had the effect of propping up word identification

among sentence readers and thus hiding their inadequate'knowledge so that it'

remained uncorrected. This effect of sentence contexts is similar tosthe

effect of pictures on printed word learning reported by Samuels (1967, 1970).

Gagne has identified other instances of this phenomenon where performance is

propped up but at the .expense of 1,earningt

a

In order to check for treatment-ability interactions, we divided our pairs

of readers into two groups based 011 their word reading scores, and we examined -

whether the impact of training was the same for both groups. We found that

it was not. Thesignificant interactions are portrayed in Figure 3 of your

handout. lOnasome of the measures, the separaticurbetween sentence and list

readers was greater among the less skilled word readers. There are two

explanations for this. Ohe is that since low ability readers were famieliar with

fewer target words than'high readers, they had more to gain or lose in 'the

treatment conditions. The sdEond explanation is that low ability readers may,be

more susceptible to the advantages or limitations of particular learning

conditions because they lack the skills or strategies,whIch migh%enable them to

compensate for deficienciesiminstruction. Present findings cannot settle the

aatter since the design confounded the two factors, that is, pretraining familiarity
0

with target words and basic reading skills. 1

Findings ofqhe present stydy carry implications for reading instruction.

Results suggest that in evaluating methods for\learninvprinted words, there are

costs'as well as benefits to.be considered. Behefits'in learning meanings for

g,.

.
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printed words may be obtaihed but at.a cost of learniWg less about spellings
and pronunciations. This suggests:Mat the -best approach is to provide

4 multiple types of word reading experiences so that ap aspects of prineed
.1

.___Irr.words can become established inmemory. .
e A .

rnc Musk -1006 ; Cor ke s .

.( ,k

4

"The atrl vocOks from 4e _or
t

Vne bed sch} ,enszAit cor Vne. I

:The, fdoci .be
B

-\-oo Vlok
2. a.

sFigure 1. Examples of,sentenses readAuring training.
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'Table 1 .

Mean Scores On the Pretests and Postesta as ilunotion
.

Pretests

Word identification

of sPrint0'Wordlearning Condition

Maximum andard

Context Isolation t-value. Score , eviation

Target words 2.2 2.2 .00 n.s. .

. _Othel4s .43.1 43.4 - .42 n.s.

Letter name errors , 1.15 d50 2.94 **

Lateney 23.05 23.40 -r .05 n.s.

Familiar word spellings 55% t211. .58 A.s.)

Letters. 85% 85%/ .00 n.s.

18.9 18.9 - .05 n.s.

2.25 3.15 -2.44 *

.. %

29.9 i 33.8 -3.01

7.1 8.5 -2.65 **

7.2.i 82 Plet

8.2 9.4 ;-3.09 **

',2.83 1.80 -2.52 **

.

38.3 40.4 --3.05 **

+11.8 +13f6 4.00 **

'M 5.2 3.47 **
)

1.3
2.9 ,-3.04

**

15.5 13.2 2.14 **

Letter-sound knowledge

Posttests

Spelling 7 WOrds

Letters

Spelling recognition

Wird identification

Targei timOd

Target Untimed

Latency (sec./word)

.

Supplementary

Gain (pre to post)

Sentences - Complete

Questiona,b0

Word detection

10

I.

10,

75.

--. 1.76
.

15.4 .

25 . ' 0.96

(see.) 7.05

f00% 19%

/00% 18%

25:-.%). 4A.9

10 167'

47 6.05

10 1.87

10 2.22

10 1.72

LSet 1.86

43 4.63

V. 25

10 2.75

.10 1.76

20 3.47
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Posttests 'Context. Isolation lYtyplie l s44 pev4tiom
_

Anagram 7.0 f.1 , -.10 n.s. 10 '' 1.80
,

,
.

Mean latencyll, 2.66' .811 -.82 n.s. (6ec..).. .61
0

.,

,aAsterisks denote itsignifiCall differenwtca mi'ached-psair t-tesf 1121;.05,
it°

,11! p.01. A.nobsignificant differenoe is n.a. Two-talled tests were used

for pretests: one-tailekl for postte tS.

b
Mean'number of secohds per word ea culated only for sentences taking 'the

child less than 30 sec. to construct. Only 13 pairs of subjects were given

0 the anagrat task.
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