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T - This redeafoh explored how beginning readers acquire knowledge

_ % - whioch enables them to spell words fairly acourately and to récognize
words correctly and quiockly as they are reading fext. Results of .~ :

_ : - several ‘studies yielded various faots about printed word learning. N

R "Orthography functions as a mnemonic-device among more successful
v readers to symbolize and preserve meaningless sounds in memory: The vl
o ’ orthographic representationas stored in memory for worda include
.. . __.. . silent as well !Q..,.DP'.QDQUDOQG letters.  One way to preserve some - .- - - - - ——.o o ...
- .. silent lettera in meémory is to re-conceptualize the sound structure .

: of words to include phonemes corresponding -to the letters. Giving . -
children instruction and practice in forming orthographio' images of - EECUN
words improves their ability to spell the words but not to read - ‘
them, Teaching children to read words in meaningful sentences: o ;y %

v improves, knowledge of printed word meanings whereas tedch&gg '
. ' children words on flash oards improves knowledge of apellihgs.
Y ~ Accuragy and gpded training with printed words exerts -opposite »
. -effects on the extent to .which the words distract in a Stroop . - o

T . pioture naming tas¥,dn1th accuracy increasing and.speed decreasing
I - interference. - In sum, these results confirm that learning to read '
‘entails learning a number of word identities and they clarify some N
aspects of the acquisition process. :
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Chapter 1: Introduction, Background, Theory

and Overview

-~

-

The present collection of studies was performed to explore
prpcesses involved. in learning printed worda. The studies were.
conducted with children who had achieved various levels of reading
proficiency, (first through fourth graders). The studies were
designed tJ test hypotheses derived from a theory of printed‘ﬁgrd'
learning proposed by Ehri (1978) and elaborated during the course of
these studies. The report of these studies is divided into several
sedtions. 1In Chapter 1 various factors.thought by others to be
Important in learnipg to read are gescribed along with supporting
evidence. Next, Ehri's theory of word identity amalgamation 1is
summarized and contrasted to alternative Views. Then an overview of
the project is presentd. 1In Chapters 2 through 9, the specific
studies are described along with a discussion of the results and
conclusions drawn from each study. Most of these chapters have -or
will appear in scholarly journals or books.: - I¥ the final chapter
(10), the overview summary is presented-(1.e., 6-8 page document in
non-technical language Tor dissemination to-the general public).

First Stage in Learning to Read ,,

According to Gibson and Levin (1975), the first stage of reading
acquisition involves mastery of the "meohanios of the process." The
beginning reader learns decoding rules for transforming unfamiliar
letter sequences into possible blends of sounds (Venezky, 1974), he
learns the conventions for representing spoken language in terms of

- printed letter clusters for words, empty spaces to mark boundaries,

capital letters and periods to mark sentences, etc., and he learns
to distinguish legitimate from 1lligitimate orthographic sequences

(Rosinski & Wheeler, 1972; Golinkoff, 1974). He learns to recognize

basic high-frequency words from their orthographic forms and this

capability . moves from a level of accuracy to a level of automatioity

(LaBerge & Samuels, 1974). 1In reading text, he uses his knowledge
of language to form expectations about the words and sentences he -
reads and to make sensible guesses at unfamiliar printed units
(Goodman, 1969; Weber, 1970). His accurady in recognizing improves
as his printed lexicon Brows and as he learns to coordinate graphic
cues with his syntactic and. sem#htic expectations (Clay, 1969;
B{pmiller,\LQYO). In addition to reading, he also learns to write

‘and to' produce recognizable spellings for words, .partly because he

has memorized at least some letters in words, partly because he
knows some phoneme-grapheme rules (Simon & Simon, 1973). .

“w_!migh "Machaniocs? Are Central?

There {s substantial disagreement. among' investigators over the
importance of word'recognition in learning to read and compreheng

'ftéxt'and‘over the issue of whether words should be analyzed into

LN
'

[y
A ]

sounds and taught as separate ppinted units.. Goodman (1971, 1972,

. e
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1973) and gmith (1971) argue that the beginner should pragtlce

- reading text for meaning from the start, that word recognition

capabilities will grow as a consequence, and that special .
1nstruction In phonicds or word identification is not Eecesaary and
may in fact interfere by teachi children to "bark at print." 1In

oqjitrast, Shankweiler and Liberman (1972), Gleitman and Rozin (1973) .

among others assert that syllabié and phonemic analysia of words 13
ocritical and that little progress 1s poaaible without acquisition of
these skills. ° -

t

v . N ] N
* Results of various investigations appear to favor the latter
view. Firth (cited by Gleitman, 1974) compared good and poor third

-grade readera, Holding IQ constant, he found correlations above .80

among the following abilities: proﬁunciation of nonsense syllables,
pronunciation of words; . identification of words embedded in _ -
meaningful sentences. In ocontrast, he found low correlattons
between these measures and the syntactic~semantic ability to guess
at plausible endings of sentences. Gleitman concludes that the .
ability to relate printed wérds i/p}heir phonological identities

constitutes the most 1mportpnt qomponent to be mastered by beginners.

Clay (1969) compared the oral reading performances of 5- -year
olds differing in reading abildity. and found that the best of the
four beginning-reader groups was far superior to the others in being
able to recognize and read words accurately in a story.- Ss in the
next highest group were observed to self-correct almost all the
words they read incorrectly, as did Ss in the high group; however,
they read a far greater proportion of words 1ncorrect1y the first
time, almost Aas many-as the two poorer groups.” Clay attributes
superior beginning reading to the efficient processing of graphic,
syntactic and semantic cues. \

-

x

<

. Shankweiler and Liberman (1972) examined ‘the oral text reading

and word list. pronunoiations of second and third graders and found
correlations ranging between .53 and .77 on their measures. Among
the poor readers, T75% of their errors vn the word 1list entailed..
mispronunciations of vowels and consonants, These researchers
propose that inabiljty to segment and analyze the makeup of a word
phohemioally characterizes thé deficiency of‘poor readersy,
' o |

Other studies oorroborate this pattern of difrlculty 1n the
linguistic analysis of printed. words. ‘Lucas-(1972) examined the’
relationship between reading a list of words and reading achieverent
test scores in second graders and found that final-consonant .
pronunciation errors accounted for 10§ of the’ variance, and vowel
pronunciation errors accounted for TW% of the variance. Venezky

.(1974). reports that "one-of the most important distinctions between
,800d and pgor readers at the ‘secofid and fourth grade levels 1is their
'~1response to inyariant consonant spellings.” (p. 2091) Whereas bdth

good and poor readers!could pronounce initials consonants of
nonsense syllables, the poor readers made many more erro}s than the
good readers when these letters were in medial or final position of
the syllable. Marchbanks andaLevin (1965) report a slmilar lack

. _— o , , S f'ﬂ
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of attention to non -initial word details among kindérgarten and
first grade readers. 4

N v

In addition to being able to recognize and pronounce printed
words acqurately, LaBerge and Samuels (1974) suggest that readers
'must be able to recognize words automatically so that .they can.
direct their attention to meanings rather than word forms.
Automatioity refers to that point in word learning (occurring after
the attainment of recognition accuragy) when attention to component
letters 1s no longer required in order to decode a word. Research
by Rosinski, Golinkoff and Kukish (1975), Golinkolf and Rosinski
. (1976), and Ehri (1976) tndicates that even beginning readers
(seeond graders) and .poor, readers (third graders) have achieved
automatioity with some we’ll practiced printed 7or'ds. . .

A study by Penfetti and Hogaboam (1975) suggests that
automaticity may be important for reading comprehension. They found
that third and rifth graders who were less skilled 1in reading

: oomprehension also took longer to recognize and say familiar words'

than more skilled comprehenders. Performance differences were even
greater in the pronunciation of pseudowords and low- frequehoy - !
English words. .

~

Word Identity Amalgamatioh-'l'heorya
S

From the above diséussion, it 1;\apparent tbat learning to read,

- words .is d multi-faceted process entailing several components. Ehri

(1978) has attempted to -integrate some of these components into a
theory of printed word learning. Rather than singling out one skill
or experience, this theory makes room for the importance of
several. An updated.version of the theory is presented below. It
is important to recognize that the theory has: been fashioned as a .-
guide for the conduct of research and hence.representa an explicit
but very tentative statement about the. word léarning 'process., At
this point, 1ts only value is heuristic, as a means ‘of raising -
questions, 'identifying hypotheses to be tested, directing
observations and experimentation and organizing information. It
should 'not be construed as any final explanation or answer.:

Aegording to Ehri, the most 1mportant acquisition dUring ?
beginning feading is learning to recognize printed words accurately,.
rapidly,’and also complaetely. ip the sense that all the words® .

. 1dentities -- phonological, syrtactic, and semantic -- are apparent °
‘when the printed .word is seen. Children already passess substantial
 1inguistic competence with speech when they start learning to read.
The major task facing them is to learn how to assimilate printed v

" language to ‘this existing knowledgé In English, the mpst _ _—

peroqptible -and’ dependable units of printed lahguage ard worda not

/1etters or sentences, so.it.is at a lexical level that children work.

' at assimilating print to thein/existing 11nguistio knowledge.

s
-l

W_Frith's book Cogn tiVe Proceases in 8 elll

-

t"l‘his section ia taken from the. ehapter by Ehri (in press-a) fn
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*Following the suggestions of 1inguists (Chomsky & thle, 1968;
N ] Langadker,. 1973) the lexicon is ¢onceptualized as consisting of
abstract word units having several different facets or identities.
Every word has a phonological identity which conslats of information
about acoustio, artioulatory, arfd phonemio  properties of the word.
(In subsequent text, these properties are somethmes referred to as . v
word "sounds." It is importdnt to.mote that the term- "squnds" is ‘
used in a loose sense to include articulatory gestures and abstract
phonemes which ane not really sounds but only correlates of S und.) ' //1 :5

In addition, every word has a syntactic identity specify ,
characteristic grammatical functions of the word in sentences (i.e.,
noun, verb, adjective, determiner, etc. )., And most words have a
- " 'semantic identity, that is, a "dictiohary definition.” All- of the
foregoing identities are thought to be acquired and known 'implicitly
N .~ as a Bonsequence of achieving oompetenoe with spoken language.
* s\

In the course of learning to read, anothér identity is added to
the lexicon, the word's orthographic form:. This written unit is
thought to be incorporated not as a rotely memorized geometrio
figure but rather as a sequence of letters bearing systematic
relationshipa to pﬂonologioal properties of the word. he term

- . "amalgamation" 1is used to denote the special way in which ‘
. - orthographic identities get established in lexical memory. Since ‘
T ~ beglnners already know how words ara pronounced, their task is to
; assimilate the word's printed form to its phonological structure.
They' do this by matching at least some of fhe letters to phonetic or
S phonemic segments detected in thé word. These spgments serve as
7 " "slots™ in lexical memory which are filled by images'of letters seen
- - -in the word's spelling.. To process and remember letter-sound
correspondences effectively, readers must dlready bhe familiar with ) \
_ ) those letters as symhols for the relevant phonological, segments thpy Lo ,
- . map in the word. If at least some of these Ietter sound " /;/2/

relationships are kno -and recognized then there will be enough -
"glue".to secure this visual symbol in lexical memory. Very likely,
"« " readers who possess ‘more systematic knowledge about mapping: N
relationships bétween letters and sounds will be better aﬁ}e to form -
a match between conventional spellings and word” pronufciations and - : 3
. to store a complete amalgam in lexibal memory. . ' Lo

o General orthographio knouledge which is useful for settihg up
.-+ orthographic images ‘includes not’ only information about single
o letter-sound relations but also information about more complex -
functional spelling patterns in w@ioh letters cpmbine to map sounds e
. within words (Venezky, 1970), about syllabic pript-sound structure, , J }
" and "about common spelling patterns shared by .sets of rhyming words
- ~ .(1.e,, AIR, PAIR, CHAIR, HAIR, FAIR, STAIR); .As the reader's
L - repertoiro or prinbed words grows, he becories aware of new: patterns o
T T for uapping print into speech, apd thQse regulariéies are added to” " - - - |
— e " his knowledge of orthography as a system for’ mapping words. Very \\“' :
L. . 11kely, much of this orthographic knowledge .is induged as a o
-, ) i oconsequetice “of the reader's experiences learning .to read- and to —
S spell words, though some of it may result from explicit instryction®
oA about 1ottor-sound mapping rules. However, sioply being able to
__3 o . . R B} . " ,/ B . Lot \ D

.
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state a rule 13 not sufficient for the knowledge to become
apgpational. Theiﬁpncgional value of the rule must be incorporated
ints word learning processes. Such systematic knowledge serves the
reader in several ways. It provides him with a means of decoding or
: spelling unfamiliar printed words. It may also speed up the process
. of pronouncingsfamiliar, regularly -spelled printed words (Baron &
Strawson, 1976). Most 1mportant1y,kkt makes .3t easier for him to
make sense of, store, .and remember the spelling patterns of newly

learned’ words. : P

When printed words are stored in lexical memory, the
orthographic forms. are amalgamated not Just with phonological .
- 1dentities but-also with syntactic and semantic identities. -
. Amafgamation occurs as-readers practice pronouncing and’ interpreting
: unfamiliar printed words while 'they are reading text for meaning
> (Ehri & RobBerts, 1979)." As printed words are successfully read,
orthographic 1gages come to represent information about how the
words function in phrases and .sentences (1.e., what g¢lasses of words
are usually positioned .next to them and how they combine to form
larger units) and what the words mean in various contexts. In this
way, orthographic imagep are synthesized with syntactic and semantic
as well ag‘phonological identities and they combine to form single
?xpresentational units in.lexical migory.
. 3 -

When identity amalgamation has been achieved for partjicular
words, the quality of the word reécognition process changes. The
printed form is processed as a single unit rather than as a sequence
_ of letters to be translated into sounds (LaBerge & Samuels, 1974),
- "and letters in wards are recognized 3imultaneously rather than -

sequentially (Doggett & Richards, 1975; Terry, Samue}s, & LaBerge,
1976). The reader can glance.at a word and recognize its meaning
"silently" without needing pronunciation‘inAorder to identify .1t
(Barron, 1¥978). This 4is because a fairly exact copy of the printed
. form has been stored in memory and this visual image. functions as
‘the symb¥l for meanings as well as sounds. When the word 13 seen
and matched to'its visual image, all of its .other identities become
apparent simul taneously. Once visual images are established in
' memory, they provide informgiion useful for spelling as well as for
.+ reading words (Simon & Simon,.1973;- Simon, 1975). .

R - . > . - ’
) . Notice how easy it is to recognize the pronunciations and
t meanings of the following similarly spelled words: comb, tomb;
-bear, dear; here, were, there; have, pave. Readers familiar with
these forms do not make errors in pronouncing them and they can
- - recognize their linguistic identities at a glance. In fact, ‘they
- may be surprised to discover that the same spelling patterna are
+ pronounced differently depending upon which word is represented.
Such spelling-sound variations do not bother word identification
processes because in leaining each form, readers have amalgamated .
' letter patterns to meanings as well as to sounds. A study by
= Mackworth and Mackworth, (1974) provides evidence that good readers
are more skilled than poor readers in sorting out the appropriate

lexical identities for similarly spelled word forms.
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'« shown familiar printed words.
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In order for these word learning processes to become .
operational, some preparation {s essential to bring the reader to
the point wherd the particular letters appearing in ‘words are seen
a3 belonging there and he can- store them in memory. This :
preparation very likely includes some analytic oapabilities:‘,qung

familiar enough with the shapes and sounds of alphabet letters wo-

that the shapes-can be imagined and rehembered'aocurately"aa“pymbdlg;

for sounds; being able to 1solate relevant acoustic or articulatory
segments in words and to detect systematic relationships between'

these sound seghents and letters present in their spellings. Very
likely these analytic skills must be known well enough so that the

‘reader can coordinate and synthésize multiple letter-sound relations:

automatically without having to attend to each segment individually
~ (LaBerge & Samuels, 1974), . ' ‘

Although some preparation is needed,” this does not mean that
printed word learning cannot begin until all, the skills have been
mastered.' It is more likely that. durinhg acquisition, word learning

~ability and its relevant subskills ipteract with each other and’ are

~ acquired simultanecusly rather’ than sequentially (Goldstein, 1976;.
Ehri, 1979). Word reading begina but is a slow, laborious, rote
process subject to forgetting initially while’ these skills are
developing. ' Such pradtioq, however, may be necessary in order to
learn phonetic segmentation, letter-sound mapping relationships and
how .to coordinate them, and in order -to develop visual memory for
word forms. Onee these prerequisite capabilities get established, ’

words can be learned much' more quickly, completely, and permanently.

Cbntraat to'Other Theories

. \ ' ' O
Before evidence for the theory is presented, it might be helpful
to review how this approach contrasts with some other ,views of word
learning. The word *identity amalgamation view is distinotly . -

 different from E. J. Gibson's theory (Gibson & Levin,” 1975) in that'
i principlés of memory rather than perception are invoked. The

necessity of adopting memory constructs to explain how printed wordas

are recognized is perhaps lass obvious than to explain how'words-arg .

spelled since the former but not the latter has the appearance of a
:-pqﬁceptusl process. However, perceptual principles such as
' differentiation, selective atiglifion, detectioh and use of
. redundancy are simply -ad hoc escriptions of the process. In
“contrast to memory constructs; they not constitute a mechanism
‘which' explains or yields predictions - t how readers' capabilities

./ With words develop. - Since printed words are conventional forms

whose appearance deviates very 1ittle across instances and since
. ‘they are seen and processed over and over again, it makes much sense
to. postulate the storage of specific visual information about those
. forms in lexical memory. Certainly, this offers a very powerful
explahation. = If readers know exactly how particular printed words
“ shbuld look, ‘then the act of recognizing them on a printed page
© should occur rapidly and accurately and should require little
- effort.” This appears to characterize the capabilities of readers .

-
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e _ . Word ldentity amalgamation theoryé%eaemblea F. Smith's theovy . .' . "

o (1973) in.that the visual forms of wopPds are portrayed as belng ’ .

stored in memory together with meanings. However, the present view —

differs in that words are #hought to be stored as alphabetic lmagea ™

: rather than as non-alphabetic distinctive features. Furthekmore, -~

'[ R sounds play a- central role in setting up these images, aooording to '
) ’ amalgamation theory, whereas Smith. argues - that sound ‘has nothing to
. do with the atorage of print—meaning ralationahipa. _ O

Hord ddentity amalgamation theory differs from a phonemio o, RN
recoding viey (Rubenstein, Lewis, & Rubegstein, 1971) in’ that : ©
another mechanism besides lattar—to-aou:gii;anslatiqn is offered to -+ ,
explain how prinhted words are recognized n contrast to the ' L
decoding view, a diatinotion is drawn between processing familiar. jk . Y
and unfamiliar printed words. If readers encounter words never seen :
before, they apply: varioqg sound translation’strategies to discover
’ “the word's 1dent1ty.. However, if theyr havé successfully read the

" word enough’ times previously, then the form is familiar and vjoes not -

have to be sounded out or recognized anew each time it 1s seen.’

- - Decoding "strategies" aré superoeded by. a very different process

. which takes much less time, ‘one where the word :? reoognized in
e terms of 1ta matoh to the form stored in memory e

A view aimilar to amalgamation theory 1s the 1nr0rmation
processing model of spelling performance proposed by D. Simon
(1976). She offers some additional oonstruota shich are compatible
with and serve to elaborate the present viewy: Her model includes: - .
N ' the -notioch of a word store containing auditpﬁ visual Samantlo, : _ . .
s . and also notor representations of “familidr words, Another component. - - _ St
of the model is knowledge of general mapping. rules relating . . :igé
graphemes and phonemes. The building blocks of the system are '
ﬂylphabot letters which, like words, are units specified - .
multi-modally, in terms of auditory, visual, and motoric - _ _
. representations. Correapondences among alternative alphabetic codea" N
: i.e., upper and-lower case letters) form part of the alphabetic toe '
. store. Though the theories are similar, Simon does not discuss -
processes by which 1nformation about word spellings gets stored in

nemory : S

- ¥ . . ) ) ) . - - .

. Overview \ .

e - “The proposed rasearch/Zag intended to- examine dacoding and word . .

ST e 'reeogpition processes underlying ‘cquprehension: in early reading.. a -

" The processes examined were those “Suggested as important according - .
to-the psycholinguistically-based view of reading acquisition .
proposed by Ehri:(1978). This theory suggests that the major hurdle '

_ " facing: beginning readers 1s learning to recognize printed words and

w7 that effective word recognition requires particular types of' - . . = = N

B 7 learning experiences. - ‘When the printed forms of" words ave.. =~ -~ R R

S+ 7.+ encountered; their appropriata phonological, syntactic, and\aenantic o S
e - -1dentitiaa nust be activated in the learners' heads. - In ‘addition, ‘ S
they must pay enough attention to orthographic dethils so that

b hE wri’ton torna cah ba amalgamated with the words' othar 1dantitiaa, . .a
. { ) . ..3__ . ' \'v > . 1' . R : .
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and all of this information can be stored as one uiit in the
‘lexicon.” The most ef{tcient means of storing orthographio forma is
to analyze words into those component sounds designated as "there"
by letters comprising the- printed form. To the eggent that learners
.can Juatiry"gt least some of thQ‘lqtterS'gaed to spell a word :
(Justification comes from their growing systematig knowledge:of the
. varioua posaible letter-sound relationships and patterns), they. will-

. bé alile to amalgamate the word's printed form with its phpnoldglcal

~ 1dentity. ' To the extent that ‘they process appropriate syntactic
functions and meanings when they pronounce printed forms, they will
be able to recognize and interpret these words accurately while

' reading text. The purpose of work reported here was to obtain some

: é&}denca:that these word identification processes are central to the
emergende of word recognition and reading comprehension. An
‘additional purpose was to examine how closely related reading and.

» Spelling skills might be and ‘to what extent they develop together.
Experimental rather than‘&triotly correlational studies were
conducted in order to permit inferences about cause-effect:
relationships undenlying pr%pped word learning. )

~ Chapter 2: The Mnemonic Value of Orthography Among Beginnihg
Readers. The mnemonic yalue of, letters in a paired associate sound
- learning task was examined in f:tr.experimqnys. First and seéond
graders were taught four -CVC nonkense sounds as oral responses. The
stimull were geometric figures or numbers or-.alphabet letters
corresponding to initial corisonant sounds. Various types of adjunot
" aids or activities oogprréd‘during study and feedback periods as the
learning trials -progressed. sual spellings or misspellings of the
- CVC sounds were shown.. .Orwgbjeots imagined visual spellings. Or
they listened to oral spellings or to souhds broken into phonetic _
segments. Or they rehearséd the sounds. Spellings were not present °
during test trials when sounds were recalled. In all experiments,
sound learning was fastest when correct spellings were seen or
imagined. The preferfed interpretation is that spellings are;
- effective because they provide readers with-orthographioninﬂﬁgs )
‘useful for symbolizing and atoring sounds 1ifi memory. Spelling-alded
sound learning scores were highly correlated with-subjects® :
‘knowledge of printed words, indicating that this represehtational
. process may be used by béginn1n3$rqadprs to store printed words in
‘lexical memory. R ' o .

- Ve

_ ‘Chapter 3: Preliminary Investigations of the Nature of -

- Orthivgraphic Images. Several studies were conducted 'to explore the
nature of orthographic images. Of -special interest was the status
of silent and unexpected letters in word spellings and how these

" might be established in memory. In the first series of studies,
) -9econd and third graders imagined the spellings of familiar printed
words -and: judged whether. each, contained a designated letter. Then

.'”=T .V.th¢y were surprised with a letter-prompted word recall: task.  Some

" letters were present, some not. Of the .present letters, half

~ corresponded to a phohetic segment, half were silent. ip the words, -
Results revealed that children had no trouble imagining the words.
‘Letter judgments were close to perfect although errors favored

LA U

. L Lk - . : : : .
< : & o : : L . S
o e s 14 -

Foos L T



\ L

si]lent letters. Surpridingly, more words were recalled for silent \
than pronounced lettera. These findings suggeat that asilent letters
- are' salient features of orthographic images. That silent lebters
are as clearly represented in orthographic images as pronounced
letters was indicated in another study. First graders shown
‘ . misdpellings of familiar words in which single silent oi‘pronounoed_
r " . letters had been deleted were equally successful at.detecting both
types of errors. In a study designed to explore, memory for unusual - .
paecudowqrd spellings. second graders were foqﬂd'to retain in memory
e the original orthographioc patterns they had learned to read rather
\ than to substitute more straightforward phonetic versions in their
spellings. This demonstrates that much about. spelling and -
- unsxpected letters 1s aoquired by reading words. In a second study
with pseudowords, the. behavior of learners suggested a stratégy for
B ‘remembering non-distinctively pronounced letters. in spellings. . L
Subjects were observed to modify. pronunciations of words to include \
. the appropriate sounds symbolized by the letters (1.e., schwa
letters transformed into appropriate short vowel sounds). The value .
of "this technique gwaits further study. These findings yhen added
to the résults of other studies lend much crgdence tq the claims
that orthdgraphic images “are acquired and-retained in memory as = . o
children learn t& read dnd that they.create a qlo§) relationdhip . :
between reading and spelling ‘skills. " ' : S

N

¢

Chapter 4: The Influence of Orthography on Readers' Conceptual -

ization of Soundr§egmentp in Words. Derived from a theory of S , ¥
printed word learning, the hypothesis tested’ was that children's '
B concéptualization of the sound structure of words is influenced by : “<.

their knowledge of the words' oithographic forms. Seledted for R
study were words whose spellings suggest the presence of extra : v '
sounds in their pPyonunciations (e.g., interesting, catch)., Fourth
graders' sound conceptualizations were assessed with a syllabic and<f '
-a phonemic segmentation task. Their knowledge of orthography was
determined by a spelling task. .In Experiment 1, performance was .
examined. with real words already. familiar in print. In Experiment ; Lo
* . 2, performance was examined with nonsense words which the children L.
were taught to read. Results supported expectations. When childken * , - °
knew that, the orthographic forms of the words included the extra
' letters, they wére more likely to conceptualize the extra segments
In sound. Results are.interpreted to suggest an interactive
o relationship between print and sound wpalysis as it contributes to
B o the process of storing printed words in lexical memory. :
- Chapter 5: Effeots of Image. Training on Printed Word Learnin
in Children. The’purppse of this study was to determine whet her
- -explicit instruction ard practice in the formation and storage of , o -
. .. 7. orthographic images for worda might enhance!children's ability to » L
o _ read and to apell those words, particulary among poorer readers. - . Lo
B .’ Métched pairs of segond graders weire divided into three reader g .
Tt ability lcvalﬁxg*hish.,mihdle_and-lov...Hembgra‘of the pairs were .=
randomly assigned tq an image formation (experimental) bondition or  +
to a control cbndition. In a preliminary training session, ‘all -
children were taught to pronounce and to recognize the meanings of

A
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ten printed pseudowords. Experimental subjects then performed three
tasks designed to improve their visual jmages of the pseudowords.
Control subjects:performed comparable tasks but received no .image
instructions. Rather than consult their memories, they were
provided with printed spellfhgs to use in performing the tasks.
Delayed posttests were adminlstered to assess subjeots 'knowledge of

: word spellings, word pronundiation accuracy and ‘gpeed, and word
. - meanings. Results revealed that image-trained s%ﬁJeOts were
‘ significantly superior to oontrol subjects on all tests of spelling-
production. However, despite this difference, performances of the

N two groups on measures on spelling recqgnition, pronunciation
P aoo acy and latency, and knowledge of word meanings were
appr xlmately equal. Apparently, image tratning boosted spelling

‘ *  production, but this superior knowledge of letter details ‘did nob
benefit word reading. Effects of reading 'abllity were obvious, with
batter readers _performing oonsistently higher than poorer readers on
most tfaks. Contrary to expeotationa, trdﬁning influenced good and. -
poor readers dimilarly. Analysis qf skilla olearly distinguishing :
good from poor readers revealed differenoes 1nvolv1ng the phonetio
N : processing of printed forms and nemory for letter details.
Dirrerenooa were minimal. in memory for meanings,.and word reading
_ . . 8peed, " The greater importance of individual skllls -than learning
Lo 3 oxperienoea;in accountng for reading ability differences was : ,
suggested by the finding-that whereas. ditrerenoqs ‘in spelling’
knowledge resulting from learning . exporienoes did not- influence word -
s . reading accuracy or speed, 1ndividual differences in spelling _
o <" knowledge did ocorrelate significantly with word reading measyres.
N " Eonsistent with the claim that pfinted word learning entails PV v
- " multiple .aspects, correlations between .tasks revealed,qtronger N
:1nterrelationahips among word reading accuracy and spelling measures
than bet'!!n these measures .and reading speed or word meaniné TN
meqpures. The importance.of distinguishing betwedn partial and «
complete, knowlodgo of ward spellings was suggested by ‘the fact that - _
whereas children were able to recall most of the letters in’ words, 3
R ~‘they were quite’ poor at reproduoing apellinga ‘perfectly, ﬁegarding
- "'\_ - classroom practice, results suggest that 1nstructiona1 methods which
ry .1 require learners to store letters in memory will be mpre benefioial
in. teaohing apelling %han word copying methods. .
: | ' Chapter 6:.. Effeots of Image Train;ggron Printed ﬂord Learning”
S in Beg;nnigg;ﬂeaders. A second study was conducted to determine .
? . whether explicit trailning in the formation of complete orthographjic
'images would enable beginning readers to fdentify the words more "
o acgurately and rapidly as-well as to produce more complete
' spellings. Pollowing pretests, first graders studied two sets of -
real words. They formed images for 6 experimental words. They read
S .6 control words several~timés. Posttests given a week later -
¢ .- revealed that image training boosted auBJeots' ability to apell thq
r ‘ words but not their qbility to read the words. These results ‘are
- '~ consistent with those repor?od in ‘E:hapter 5. . _
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Chapter 7: Do Beginﬁera Learn-Printed Words Better in Contexts
or id Isolation? First .graders were taught to read 16 words. Half

" of the aub Jects studied the words in printed sentence contexts,

Half learned the words printed singly on flesh cards and listened to
sentences containing the words. Posttest scores indicated that
context-trained children learned more ahbout the semantic 1dont1ties

of printed wordo wher'eas flash<card trained children cqgld read the

words faster learned more about orthographic forms.. Knowledge

. of letter-so apping relationahipa at the lexical level was more -

highly correlated with word learning performance than knowledge of
single letter-sound relations. Results gre interpreted in terms of

is value in exploring multiple aspects of printed word learning and,
the eprricnoes which oontribute to each, aspect. - ‘

Chapter 8‘- Do° Beginners Learn to Read Fungtion Words . Better in ~

Sentences or in Lists? Firat ‘graders practiced reading 10 ™-

unfamiliar’ function words (i.e., might, which, enough), _Half of the
children studied the words embedded in ‘printed santences. Half

' studied the words emb??deq in unstructured lists of words and then

listened to sentences ‘c comprised of the words. Posttest measures
revealed that sentence readera learned more about the . .
syntactic/semantic identities of function words whereas 113t readers
remembered their orthographic identities better and could ‘prorounce
the words faster and more acturately in.isolation. Findings shaw

‘that there are multiple aspects.of printed words to be learned by

beginning. readers. Which aspect gets learned depends upon how ‘the
words. are pragdiced. Results .ane 1ntorpreted to support uord ‘
1qent1ty amalgamation theory.. :

4 t

Chaptor 9: Dpes Word Igaining Inorease or Decreaae Iptertorédde'

~word identity amalgamation theory. Findings demonstrate that there _ ..

~

in a Stroop Task? First and second graders (6- and T-year olds)
practiced reading 20 words. Before.and after word training, they
nemed plcturea printed with and without these’ words as diatractoraf

- 0f interest wvas whether training would enhance or diminish the
dnterference created by these words in the picture-naming task.

Results indicated thnb children who learned to recognize unfamiliag
distractor words more nncurately suffered more interference after
training. In’ oontrasth children who were already familiar.with the
words and learned-to resognize them faster -experienced less
1ntcrf¢ronoo rollowing training. Results are interpreted .as
supporting LaBerge and Samuelsts model of automatiq word
processilg. Effects of aocjuracy training are attributed to the
elminati -of attention as.u requirement for processing distractor
words, Effects of speed training are attributed to a reduction in.
the tﬂno oonsuned by distractor words 1n the central prooessor.

24 .

oqngngl Ramarqu One dlaim of analgnmation theory is that_ ." N

o printod word ]earning® entails acquitition and amalgamation of

. several different identities of words. Roaults of thé above studies
support this view and suggest seme elaborations of it. Regarding
_knowledge of the orthographic identities of words, learners appear

to possess a&bstantial orthographéo knowle deaﬂite imperfect
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spelling produqtion ability., It is much onaier for them to, ,
recognize whether letters are present or absent in spollinga, to
recall most of the present letters, and to distinguish correct from
incorrect spellings than it 1s to write out entirely correct
3p0111ngs. Apparently, orthographio images are informative but
1noqnplote in their apooirioatioh ofaall the dotaila needed for
parfect reproduction of printed words. Comparison of memory\ for
silent and pronounced letters indicated that silent letters may ‘be
~  ,harder to store but that they are a partiocularly salient feature of
spellings and their omission from wérds is as easily detected as
_ pronounced letters. 'This indioates that both types of letters are
. prominent in orthographic images. -In. acquiring orthographic
1dent1tlea of words, readers notice and retain more infqrmation
mbout letters when they read the words in isolation on flash cards
. than when they read the words embedded in méaningful sentenoes:
Whereas in the former “case, attention to lebters is rethréd to ~
identify the word, in the latter case, the word's 1den¥1ty can often
be guessed with minimal attention to letters.
," ) A\

Regaqping the process or amalgamating qrthographic to" )
phonological identitiés, results show that letters can be atored}in
. - memory as symbols for sounds. This accounts for -their capacity to
v ~ enhanc¢e subjects' memory for sounds in'a learning task. Further—
more, letters in spellings can influence and modify one's. .
' ' ooncoptualization of the sound structure of words by symbolizing and .
theraby olarirying”the separate phonemes and by pointing out. o
additional” phopemes not ‘apparent ih pronunciations. Although the .
aoundqayubolizing value of letters appears oontral in le rning to
_ read words, It does not appéar thaje once the’ wordb become familiar a
S moreithorough knowledge lottersiieaults in, more ae uvnte or rapid

-

&

A

L < identifioation of words.ih a reading task. -Apparent par§131 |
v e orthographio knowledgo is aufrioiont to subbort maximum uord reading -
o perfornanco. S e . _ . i RN : b

. - .o
ngardina the’ amalgamation bf maaningn to printed uords, it - '
"appears that in learning homographs and furction’words whose ‘
. . neaninga -are not readily apparent from theéir pronunciations, readers
é; ' acquire these meanings better by reading the words in peaningful
& sentences than by listening tq meanings after they have decoded the
vords on flabh oards. According to amalgamation theory, because .
. - meanings are ‘attive at the time the words are. seen, their attachment
- to printod forns is thereby secured.l ‘
It is interesting to note that in two aﬁudies, thoae reported 1n -
.Chapters 5 and 6 where instruction or practice rehearsing word -
© spellings was manipylated, we failed to .observe any differential
- - effect upon word reading ability. This was-despite differences in
Z9t 0 word spelling ablility produced by trpining conditions. - Effeots we
IR absent on noasurea of word reading speed as well as accuracy even
' after ‘several duys«had intervened between training and testing. 1In
contrast, in two studies where word readiaa axperiences were
‘manipulated (i.e., Chapters 7 and 8 where words were read in
sontonoo contexca or in 1solation), dirrerences in apelling ability <«
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with the words were detected. Combined, these reaﬁlts ghow that the -
nature of reading experiences with words affects how well ohildren

can spell the woérds whereas the reverse is hot true. The nature of
spelling practice does nbt influence how well the practiced wordy
‘can be read. o ~ ~ ¢ :

Y
‘\

> - The present research project was sucoessful in ‘showing how ° ' '
B ' printed word learning entails several separabls aspects and how E S 4
various conditions of learning contribute. to the cquisition of one
or another of these aspeqts. However, the_projedt was not
successful in demonstrating how printed word learning contributes to
the process of reading sentences and ocomprehénding- text. "Attempts
_ to determine whethen .words learned under varying. ajroumstances made
- a difference in the.ease of" cdmprehending sentences contalning those
. words failed to reveal any differences. This was attributed to the
. - inadequacy of comprehension tasks designed to reflect such . <
difference. However, even if the tasks had worked, results might '
) havq been negative. Other .studles eémploying more adequate ‘
- teohniques (Fleisher, Jenkins, and,Pany, 1979) have beet - _ - :
unsuccessful in demonstrating that supgp&pr skill 1in reoogngzing N
_ printed words leads to improved tomprehepaion of text oodph*hqupr ‘ -
those words. It way be that since comprehenasion procesaes %%U” .t
top-down as well as bottom-up processing (Rummelhart, 1977); théy

‘are ngt differentially influenced by the quality of one's word .
-~ kpowledge but rather by whether ‘or not thq words are famlliar at .
77N 7 somé minimum‘)evel .or can be quepsed easily. In our studfes, :
Lo - children were’quite familiar with most of the target words when they N
f dompleted the comprehension tests. - e .. T S E
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. Chapter 2: The‘Mnemoqio‘Value'or Okfﬁography S
‘ ‘ Among Beginning ?paders \
- l ——— e __.._.,,_ s e ———— ——————- ———

\ ~— : - ‘- ' :
JT . ~
The purpose of this study was to explore the beginning reader's
ability to use orthography as a representational aystem for atoring
speach sounds in memqqy. An additional purpose was to a33e83 how _
~ ~ . lmportant suoch an abi 1ty might be in.learning to read. From previous
?38tudles, ‘1t 13 clear that more suqeessful beginning readers know how

’ortﬂography maps speech (Gibson & Levin, 1975; Guthrie & Slefert,

1977; Magon, 1976). However, it remains unclear how this knéhledge is
used during reading and how it contributes, tolthe process of -
identifying and remembering the printed forms of words.' One
poasibility 13 that orthographia knowledge supplies tranalation .

\ routines f'or converting print to & phonemic code whioch 13 then used to
a:céss words In'gthe lexicon (Rubenstein, Lewis, & Rubenstein, 1971).

" Another possibility 1is that the print itself 1is stoted as an
alphabetic image which has be?n mapped onto the wordt's sOunds 1n
lexical memory. The present study was 1ntended to gather some -

: evtdenoe for the 1atteg pbssibility. .

The view that alphabet letters provide a visual oode for ,
representing and storing words in lexical memory arises from a theony
proposed by Ehri (1978), referred to as _the word 1dentity amalgamatibn -
view.. The focus of the preeent study wa s upon the process by which
orthographic forms are amalgamatéd to sounds and established as 1images
symbolizing the sounds. Mn memory J A series of ‘experiments was
_ pérrormed in order to observe tgb operation of this orthographic
! '( mnemqnic system: among. begluning ‘readers*and to assess its relationship

. to other reading ski?l A paired agsociate sound learning task was
designed to tap' children 8 ability to make use of spelling study aids
in remembering sounds. Various types of ‘mnemonic aids or
sound- elaboragive activities in addition to spellings were prov&ded in
A one: .op another experiﬂent in Qnder to oompare their effeots upon “sound,
. memory. : . C - ) o .

+

. S <In the first expebiMent first and second grhders ‘were given fdur
s . palred-associated tasks. The important features- *distinguishing the
.ty are summarized in Table 2-1. 1In all tasks, the responses to be
learnad were four oral CVC nonsense syllables._ The tasks differed.in
. terms of the test cues employed and the type of mnemonic aids provided
during study and feedback- periods. .The test cues were either
me ningless but vlsually distinctive line drawings called squ1gg}es,

’ S - —— —— T — o — —— — — ) - ——————— — ‘& -
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BReferfted to in the other chhpters as Ehriy and Wilce (1979). °
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Table 2-1 ’ . . L
4 _ A . ' - . 1
'_Stimuli Employed in the Four :
B = | | Paired Associate Learning Tasks
Test | Oral . Study
" Task | S Cucs Res on'scsn Ald
- . —*R*_—. .
@ "jad" ‘ (nonc) ‘
— \ | : :ﬁ: » "wek" (none)
Squiggles Q o
o "sim'" (none)
= "lut" (none)
\Y "vap" (none) .
\ 1
. Initial | B _ Mbem" . . (none): .
. Letters T L 'tib" ., - (none) _
.
‘ H "huk' _Ch/dne) .
) ) - ] - - - —‘—- -v_- : ity T : "" - :' _-‘- - - -\v T
' Initial & M /\ - "maV" / P ‘*Mav o "‘
' . . ’ - A : P ¢ T . ' - , ’ Lt
E .~ Letters R 7 ''rel" . ; " Rel.
N . ) o ." ‘ i " , ‘h‘- R
_ Plus Correct T ¢ . "kip® Kip
N . - . ) L, ‘ . - '_54'. N - ] ¥ . ) . ’ . . } .
I Spellings R ¢ o vauzb o Guz S
. Tttt ST
. . N N . '.'. p °
(1;~ o Letter;‘ 7 . p .t Mdes . Dif
- \ Plus o N "nifr ~ Nug
Misspellings '~ F . "fug" Fab. - .
l; . BT .

The four syts of ornl responses listed lere were employed

‘¥ in a\l/four tasks with aksignmcnts countcrbalanccd across

subj' cts, :
A ™~

LI . -
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(’ “or single alphabet letters rep%g(enting the first oonsonant In each )
. nansense response. The mnemonic aids shown to subjeats were either
- carrect spellings or misspellings of the CVC responses. The
antlcipaz fon method of presentaton was used. Each test que was
shown to children, they responded, and then the experimenter
" pronounced the correct response and showed them-any spelling aids. It
is important to note that theoretioa}ly subjects did not have to be,
able to read in .order to perform thel task. A1l they had-to do was
remember the CVC sounds and match them up with the appropriate test
‘ cue (squiggle or printed letter). The CVC 'spellings were extra and
were not present at the time of the test. _ s N
A . S 5 .
In order to assess whether ohildren 3. tendenoy to make use of
‘ spellings in the PA task was related -at all. to their ability-to read
\5 ‘ . various measures of basic reading skills were taken in Exﬁeriments 1
' . and 2: familiarity with some high frequency printed words, ability to o
s sound out and spell nonsense trigrams, speéd and accuracy in naming
alphabet letters, and phonemic segmentation abtlity .
Based on orthographic amalgamation theory, several prediotions
were forded, It was expected that if beginning’? aders acquire,an -
orthographio-speech mapping syatem whioh t hey app?} automatically to
form alphabetic images standing for sounds 1in memory, then the ' -
- presence of spellings. should exert a’atrong 1mpact/nﬁon learnlng. The
- sight of correckt spellings should make it easy to store and remember
S . the sounds being assqeiated with stimuli, whereas the 3ight of P
, , misspellings should.interfere and retard learning. Also, memory for
' - the sbunds” should be better when ‘Tetters mapping initial phonetio
- segments of CVC units sque as test prompts than when unrelated
: . squiggles are the prompts. Furthermore, 1if ‘an orthographic mnemonic
P system is used to store printed words in lexical memory, then subjects
"who benefit from spelling aids in the sound learning task should
.bOssess a sizeable repertoire of familiar printed words whereas
" subjects who do not find the spellinga helpful should- have much
smaller printed repertoires. o

: : . Experinent 1
‘Method u a : ‘\g\ .
S , T 'Subjeots. The subJeets were 24 first graders (mean age, 7.2

. months) and 24 secondqiraders (mean age, 93.4 months), “half male, half
female. They were tested in the winter. . oo

' . Materials. Four paired associate sound learning tasks were given
S . each child. The important features characterizing and
L stinguishing these tasks are depicted in Table 2-1, Orally -
BT : .pronounoed cve nonsense dyllables served. as the ‘responses in all
RIS tasks. The atimuli paired with these responses in one ‘task were
(- . aribitrary symbols (i.e., meaningless but highly distinctive figures
' called squiggles) and in three tasks were single alphabet letters
corresponding to i{nitial sounds of the CVC blends. 1In two of the
letter cue tasks, adjunot stimuli were presented alongside the test

at, e . - .
N, .. - -, B o .
R . . . . . . . . RV




-

¢ - eues during study and feedbaok periods. .either correct spellings for
Co the CVC sounds, or misspellings in which case the final two letters
misrepresented the sounds, These cues were never present at the time

‘of the test. ' ’ . '

. Four sets of response sounds were created 30 that a different set
could be employed 'In each learning task with a "single subject. The
“ particular set assigned to each-task was counterbalanced across
“.subjects. The response seta are listed in Table 2-1. Within each
set, .phohemes in each position were unique. Across sets, the same
f0ur short vowel sounds were repeated. For each set, materials for
the four types of paired agssoclate tasks illustrated in Table 2-1 were
prepared. Stimulus~response pairs were ordered Yandomly in each
conditton. This order was repeated on each learning trial.
Repetition was preferred to variable ordering anly for reasons of
convenience. L , N

" Procedure. 1In the paired associate sound learning tasks, the
~anticipation method of presentation was employed. During the first
trial, subjects were exposed to the four stimulua -pesponse pairs.
During subsequent trials, their memory for the responsés was tested.
R : . ™~ After ehch test they were given. the correct answer f0( that item. -

_ Before beginning, the task was explatnqg along wrth an example.
" Children were told that each squiggle or letter stood For a sound, and
that they would be shown the same squiggle or letter later on and they
'were to remember the sound that went with 1t. On the first trial,
they were shown each of four stimulus cards printed with either
squiggles or letters. The cards were shown one at a time, each sound
, . 'waAs pronounced, and children repeated it. In the spelling and
T misspelling aided tasks, the stimulus cards displayed the adjunct cues
printed next to the stimulus letters (e.g., F - Fab).: However, no :
! attention was drawn to these cues. The test trials then began. Each
squiggle or printed letter cue was presented without CVC spelling
" aids, and children were given 5 seconds to recall the sound. - The
correct answer was then‘identified. In the squiggle condition, the
experimenter pointed and said, "This squiggle stands for (sound) ."
" In the Anitial letter alone oondition, the experimenter said, "The
- letter S ame) stands for (sound) ." . In the letter plus spelling
and misspellings conditions, stimﬁlus carda printed with the letters
o : plus the spellings or migspellings were shown, and the experimenter
- pointed and said, "The letter (name) stands for (sound) ." If
' children haduresponded incorrectly, they were asked .to repeat the
Bound. . s .
S _In each learning task, a maximum of 15 trials was provided to
- learn the sounds. If children recalled all four soynds correctly on
. - two successive trials, ‘then learning for that task was terminated..
AR ~ Children were exposed to the four tasks in one of four orders: ' Sq,
c " Let, Spel, Mis; Let, Spel, Mis, Sq; Spel, Mis, Sq, Let; Mis, Sq Let,
8p015 Thus, across subjeotd each task was presented 1n eaoh position
{1st, 2nd, 3rd, Uth); however, all possible orders were not tested.

~
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The childreh's knowledge of printed. language was assessed in the
following tasks. (1) Spelling Production. Subjects wrote out -the 16
CVC sounds employed in the PA thaks. Y(2) Sounding Out. Eight new CVG
trigrams were printe®’on tards and chjildren were told t& read fhese
"names." (3) Misspelling RecognitAdm. Twelve new CVC sounds were
repﬁbseqted on cards as either 2, 3, or U4 printed letters. * In three
. .case3; the letters ocorrectly represented the phonemes, and ‘in nine
cases, there were single errors. Either initial, medial, or final .
phonemes were omitted or misrepresented. Children Juiged'whetherhéabh
had been spelled correctly and 1f not how it could be corrected. (1)
Word Recognition. Children were shown 27 high frequency printed nouns
and were asked to read each word. \ -
, © Testing was conducted with -ipdividual children over a period of
two days. On the first day, children were given twh paired associate
. learning tasks and also the printed word recognition test. . On the
next day, they completed two more lea¥ning tagks, followed by the
spelling production, sounding out, and misspelling reécognition tasks.

-

e e
) .
i

I3
»

Results R
i - A
| 4

“An analysis of variance way conducted to assess effects of seydral
variables on performance in the paired associate sound learning task.’
The dependent measure was number of trials to criterion’ op termination
of the task (maximum = 15). The independent variables were: Grade .
(first vs. Pecond), Sex, Order of Tasks (four differenf orders of
completion), Type of Learning Task {squiggles vs. initial letters vs.
spellings vs, misspellings). The latter was a within-sub ject 'variable.

. . LN : .

.Results revealed a .main effect of learning task, F(3, 96), = U5.43,
‘B < -01. . Nong of the other factors exerted any significant effects on
performance (p > .05). The effect of grade was not significant, F(Q1, |
32) = 2.72; p > .05, though second graders took slightly fewer trials

than first gbadqrs. Mean values are presented in Table 2-2. Post hoc

(&rtgairwise'oomparisona among learning task means usipg Tukey's method

. .
Q - -
hd . . - D T . o - Y T . T D T \

~ . : : \

-

revealed that sounds aCcompaniedpg‘AdJunct~spelling alds were learned -,
~'significantly faspter than sounds prompted by initial letters without
spellings, and these in turn were recalled significantly better than

sounds with squiggle prompts or with misspelling study aids. The
difference between the squiga@le and misspelling means was not

significant. Included in Table 2 is &lso the number of subjects

failing to learn the sounds to oriterion in each of the conditions.
"These values are consistent with patterns evident for trial means.

Anélysia-of the errors characterizing subjects; responses ‘in the

llearning:tésks revealed that response learning was the central
’ : . i ,

-
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S ) " Table 2-2
Hean'Nuhber of Trlals to Criterion or Termination" o
(‘ L\ 7, . '
and Number of Subjeqots Failing to Reach Criterion ) \
- . .\\
As a Function of Grade and Learning Condition '
- . )
Grade - quit le Letter. "Misspell Mean
’ ‘ . . “._TRIAL3" S R ;
. R - ' A e - 7 PN
. : . i, .- * 1 o . " ’
. « 1lst 3 o 12.7. 135 - 13.6 1.4
2nd- | o124 110.1 119 . 9.9
o~ _ 1 / seov e - .
Meana \ Y26 10:8 6.4 - 12.8 " 10.6
] o a . , : “’k
- }( i . T . o : . o b
»o . CHILDREN FAILING . ST
st (N-28) -*15 -. 12 . 6 16 12,2
-2nd (N=24) 14 .9 .2 S . 9.0
. . Total 29 .21 8 Lot
8MSE (96) = 9.19, TJMSE = 1.619, p < .65 . v
]
X -
_ < ) 23 .
. - ‘
. ) . . : -
) ) & \\ *
. \ -
i P2 R
i | \ ’ - 2-6 };?_ 3
o , . ) 25 ) 5 A \
y ¢ ™ *. - o
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T dirriculty. Errors in whioh the correct response was produced but -

‘matched with the wrong stimulus ware evident -only'in the conditien ”
where a squiggle rather than a letter ssrved as the stimulus cue. ,
However, even in this condition; mismatches accounted for few of the

fierrors; For example,. ,among second graders, only 6% of the- errors in

learning aquiggle sound pairs - -were mismatches while 9“1 ittvolved
_elther a failure to fespond or production of the wrong blend of L .
sounds, * This indicates that the benefit provided by spellings -{n this -
“tagk was to tmprove subJBota' memqry for the specifiq responsos )
- . e

In ordeir to assess the relationship between penrovmanoe on the
sound learning tadks and the childrdh'q knowledge of printed language,
Pearson prbduot#momant gorrelatison coefficlients were-.calculated. - a
Thred extra’ b'jects had been tested. Since they d4ffered in no §
diacerniblg 3:} from other aubjects, their responses’ were included 1n
order to.maximize the number of observations contributing to the &y
correlational analyses. Results revealed signifioant corrélations
between all pf the pairs of measures (p < .05). These values are
reported in g '

[4
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Insert Table 2 3 about here. ' S
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or parthpular‘intereSt is the fact that the correlations between
spelling-aided sound learning scores and the various measures of -
printed language (1.e., correlations between Variable No. 3 and Nos.
;5-8) were all substantially higher than the ca¥relations between
3cores in the other PA tasks and the printed language measures (i.e.,
Nos. 1, 2, U4; with Nos. 5-8). . Hotelling's test*ﬂWaiker & Lev, 1953ﬁ
p. 257) was employed to detérmine whether the spelling-aided-
correlations were significantly greater than the other oorrelatiohg4
Results were all posjtive (p < .025). This indicapes that ther ability
to make use of spellipgs in remembering oral sounds contributes as an
independent factor® ovﬁr and above general learning-memory ability’ in
explaining the variability in beginnlng readers' knowledge of printed
language. : ‘

' \

‘The relationship between learning with spellings and printed word
‘knowledge was partioularly high; as expdoted (r = -.75).v This'
relationship was examindd in another way. Scores of only the first
graders were considered isince second graders recognized mos§ of the
printed words. A histogram of the distribution of word récognition
scores 1s presented in Figure 2-1. SubjJects were divided into two
groups. Those who 1earnqd the sounds 1n (ewer than 10 trials ape

‘|. v
-—-—‘——!-————F————————f\———-—:—— * .
e oK Lo : S
T ) Insert Figure 2~1 about here. o _ i'
' : o v o ol v e i = o v o -J - e ) . . . A "

represented in white, thoée who took 10 or Lore*triala'in black. From '
(P . | ' . -A’, L o
' | 2-7
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‘prediction that orthographic mnemonic capabilities distinguish more

-
r 4 \
. ' . .

4

this figure, it is clear that there is very little overlap between the
two groups of subjects. Those with large printed word repertolr
learned the sounds easily. Those with small. repertoires did not.

N
* ~

In conclusion, results of Experiment 1 offer support. for the view
that when children learn to read, they acquire an orthographic
mnemonic system. This system ia activated spontaneously when word
sounds are seen mapped in print, and it serves as a means of gluing
print to sound and storing word .forms in lexital memory.

Experiment 2 ¢

Gl

Experiment 2 was conducted to replicate results of the first.
experiment. -The design was modifiéd somewhat. 'In the paired
associate task, the misspelling condition was dropped. * Only first
graders were teated.- Two additional meagures of reading.related
capabilities were included: alphabet letter naming accuracy and

:speed; phonemic segmentation. The readlgsrskills of -.children able ‘to
om

learn sounds with spdlling aids were ¢ ed to the reading stills of
children unable. to benefit from spellings. This was to test ¢

4

from less advanced beginning readers. .
Y {

- - : ’
Method _ . L .

The subjedts were 30 first graders, 15- ‘-males and 15 females, mean
age 6.9 years. Subjects werg drawn from the same school as in
Experiment 1 though none of the same ohil ren was included. Subjects
were tested in the spring. - . '

¥

,

.+ In the paired associate sound learning task, three sete—of CVC
rionsense syllables were: employed: PAB, WEKy SIM FUG; NAF, BEM, KIP,

. LUT; MAV, HES, TIB, RUK. The test cues for responses were ‘either \
' aquiggles or single letters as before. Materials for three - ‘types of
- learning tasks were prepared' learning with squiggles; learning with

initial letters; learning with initial letters plus spellings as stidy

alds. The procedures employed in Exferiment 1 were repeated except

that all pogsible orders of-the learning tasks were employed across’
subjecta.

&
+

The Sarme naterials and procedures used in Experihent 1 were
repeated for the Sounding Out task (1e,, 8 CVC. trignams) The
Misapelling Recognition task (i.e., 12 CVC trigrams)‘\was the same
exacept that 12 longer nonaehse forms were added for judgment (1. e.,
misspellings of sounds ‘such as "bipper,® "lemase," "sep?oom*)

Printed Word Recognition task was changed slightly. the set of 27
nouns, . 30 words were added These 1ncludod drregularly‘bpelled
context-dependent words taken from the Dolch list of basic sight'

‘> vocabulary words (e.g,,” WHEN, EVERY, TOULD, MIGHT, ONCE). The .
Spelling Production task was altered. New trigrams rathér than thoseik

used in the PA task were given for spelling._ - ©

,/ SN @
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m$3:; Two new tests were oreated., In the letter ldentification.-task;
" ' subjects were shown a sheet printed ‘with 25 randomly ordered lower
t case alphabet.letters and-were aaked to name each as quickly as"
posaible and to skip over any they did nét know. Perfdrmance was
e timed with a stopwatcn from the first to the final letter response.
W .
) _ In the phonemic segmentation task, children were flrst given
"y ~ practice and feedback in the analysis of two sets of related sounds -
, (t.e., 00, boo; boot; a, as, has). When children were able-to analyze
both sets correoctly, the task commenced. The experimenter pronounqed
"18 ‘blends, 9 real wgrda, 9 nonsense sounds comprised of 2, 3, or M.
phonemes. The child repeated each syllable, then identified how many
sounds he heard, then pronounced the syllable slowly to separate each
sound, then laid down =a poker chip as each sound was pronounced. If
this last analysis was incorrect,; the experimenter gave the child a
second chance. . Segmentations depicted with poker chips on this second
. attempt wWere ,the responses scored as correo% or incorrect lp this task.
. All children were tested on two and in a few gases three_separate ’
- . days. On the first day, they were glven two palred assoclate learning
tasks. On the secdond day, the third PA task was given followed by the,,
‘ - letter 1dentifigation, word recognition, spelling production, phonemic,
R segmentation, sounding out, and misspélling recognition taskse

-~

= 1 ; gggults . . ..

< o To assess ef’eots in the paired assoclate soupd learning task, an
analysis of variance was conducted. The dependent measure was number
of trials to oriberion or termination (maximum = 15). The independent.
variables were Sex and Stimulus Condition (Squiggle vs. Initial letter
vs. Letter plus spelling alds). Only'children who were able to earn
¢ - the sounds to oriterion within 15 trialg in at least one of the three:
PA tasks were included in the ANOVA. It was necessary to test 30
. ' " first graders . An . order to find 9 males and 9 females who achieved this’
' degrée of success. The 12 children who were tested and replaoed ¢
completed. the maximum number ST trials in all three tqpks without
learning the sounds. Their replacement was considered justified ‘since
their performances lacked variability and hence eontributed little to
treatment comparisons. ) )\

In the ANOVA a main effect of stimilus ocondition emerged, géf iy

Ry ,» .32) =z 44,85, p < 01. Results are given Table 2-4, Post hoc
S - analyses using Tukey s ‘method indicated that learning was -
SR 'aignificantly faster with spelling - .
) . \-"_--\———————.———-—--1—-#‘———-‘——?—
v ) ' - Insert Table 2-14 about here.
I . f\/
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o T .aids than without spelllng .aids, and it was raster with initial
R - letters than with aquigglea. These findings confirm thoae observed 1in

o A Experiment~Jl.” . E ' - . .
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Two other aeffects were evident though*only at p < 05. A main
effect of sex, F(1, 16) = 5.64, p < . as well as an interaction
between sex and condition, F(2, 32) = N 89, p < .05. From mean values
in Table 2-U4, it 13 evident that males learned sounds in fewer trials
than femalea. In addition, among boys, the major improvement in
performance resulted when initial letters replaced squiggles as
nd spelling alds provided only a moderate boost. 1In
, among girls, the major imprdvement was affordéd by spelling
» and ipitial letters boosted performance only slightly more than
squiggles. Hhat accounts for these sex differences 1is unknown.

A

¢

Although the coriterion forfépclusion in the AN&VA was the ability
e " to\recall the sounds twice perfectly in any one of the three PA tasks,
urned out that only one of the taldks served to select subjeots fora
the ANOVA, ‘the spelling-aided sound learning task. All 18 ANOVA
.8ub Jects took no more than 12 trials to reach coriterion kere. In.
contrast, several of these children were not able .to learin the sounds
in the other two tasks. In the initial letter ocondition, 6 or 33%
falled bo learn the sounds; in the squiggle condition, 12 or 67%
falledq. These results indicate ‘that remembering meaningless sounds i3
" not an easy task for beginning readers, and hence they have need for a
’ device such as spellings which will represent and preserve the sounds®
1in momory. -
L
: The difficulty of a gound memory task was most apparent in the
sy responses of the 12 subjects who Ffailed to reach coriterion in any of
’ the sound learning conditions. In order to determine just how
succéssful they were,in the three tasks, the numbers of responses
cprrect per trial were counted. The -same pattern of recall favoring
" spelling aids was not expeoted to be evident among these children. "It
" was reasoned that ‘s{nce they posseaa inadequate orthographic mnemonic
capabilities, they should-not benefit from seeing spelling aids and
their memory for the sounds should be quite poor in all ocondltions.
T These predictions were confirmed. 'In a three-way analysis of varience
) ~ with sex, stimulus oonditioq;?and trials as .the- 1ndependent variables,
the main effect of stimulus/condilion was not signifiocant,: F <1l. To
illustrate. their low level of per formance, these sub jects were
rooalling on the 15th trial means of 1.1 sounds ‘withi{squiggles, 1.2
sounds with initial letters, and 1.2 sounds with spellings out of a
maximum of 4 sounds possible. Except for a main effeqt of trials,
nono of the other efrecta was signifioant in this. qnalysis. :
L The 12 ohildren who failed tOelearn the sounds nd Lge 18 \
T - suoqessful learners were\given the battery of readi skills '
p tests. A comparison of mean performances of the two groups
L jealed several differences, all of which were statistically "
S : sisnificant according to t-tests. These results are reported in Table
L L 2-5, The unauccessrul sound learners Hore only slightly poorar
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for Children Succeeding and Failing to

L

CVC Spelling Prod.

eve Sounding Out

Nons. ‘Misspell. Rebog.

Table 2-5

. .
v
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. 4
L
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Mean Scores on the Varlous Meaauréé_or Prlhﬁgd Language

‘Learu“the Sounds in the Spolling—kided Task?

Successful

Measure (N = 18)

X

Unstbeessful ' :
Difference '

Letters - Accuraoy 240

(Max = 25) . (1.2)

Letters - Latency 23.1.

= (8.9)

(Seconds)

Word Recog. -~ Nouns 21.5

(Max = 27) (7.5)

»

Word Recogn. - Sight 17.8
t11.0)
16.1

(1.9§ -

Words (Max. =z 30)

Phonetic Segment.

(Max = 18)_ #

11.1
A Y

(Max = 12) -~ (0.6)

7.""

(Max = 8) (1.0) T

; ‘ _
CVC Misspell. Recog 8.8 .
(\0 . 7 )

7.6

(Hax = 12) -

" (Max = 12 (3.3)

.l ~§3taqgardlbevla%1phs are given ini;fén;heaes. *;_;g} L

L2 pommiae

wpc.or LT
7 (\ Co : e %
\I' * {l )
L

B o "o . R (%
s ) . . L * ’ .

8

oy
L83

(N = 12)

22.6 /

1.8%

(2.0)

-

40.9 -~ -17.8%

# (1n.9) ) .

2.8° 19. 7w

(3.7) B

~

1.2 16.6%%

(1.8) |
12.2 } L 3.9 -

o (2.3) | ,. | |
T

(5.3 5.9

(“.5)-4: . L‘ . . }
3.2, -ty e

_é{(2'6) N |
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(2.9) o
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_In naming alphahet latters accurately and in scgment ing words Into

phonemes. However, they were, weverely deficlent in naming letter

raptdly, i{n reading words, and in deteoting and correcting

misspellings of longer nonsenae syllables. .The fact that successful . ,

spelling-alded sound learners were distinctly superlior to unsuccessru]

sound learners in several baaloc reading skilla conflrms that a strong

relationship does exist between orthographic memory and learning to

read
As in Experiment 1, a histogram was drawn deploting the:
relationship between subjects' spelling-aided sdund learning scores
and thelr p#inted word repertolres. Desplte the fact that a larger
~8et of printed words was sampled In the second experlment Figure 2-y
reveals the same pattern as Figure 3-1: -a

Y e e e ey e P T A ot o e ma o e - e ok ey

o e e Sy - . - —— - e -} —

bimodal distribution with little overlap between the two groups of
subjects. Chjildren who were familiar with only a small number of
printed worda)found spellings of little help whereas children who knew’
- a largg.number of printed words could make use of spellings to store
the sounds:in memoﬁy Though :ppdﬁ'resulgs are correlational arld
~ ' henoe preclude any causal claisfs, Lthey are at least consistent with
' the *hypothesis that when children learn to read, they acquire an
orthographic mnemonic system and this capability enables them to bui
up a repertoire of printed words in lexical memory. //%%

* The errors observed in the phonemié segmentation task, were of
speclal 1nterést because they offered some additional eviéence for the 1‘
bperation of orbhographio images in the thinking of beginning
Lo readers. The majority of mistakes occurred on words or sounds ’
' containing four phonemes ¢i.e., dulp, brin, mjlk, horn, kest, grass) <
Even poorIr readers were suocessful‘on units with three or fewer - .
= ' phonem033 Expldnations for the segmentations produced by some better
A readers provided a glimpse of the influizce that knowléddge of
- A orthography was exerting iwm this task or éxample, bwhen asked how
‘ magy sounds they heard in the word "boaty" some readers estimated that ;
- they heard four. However, when asked subsequently to ‘mark- each sound
with a counter, only th fee counters were matched to(§§und segments.

Children then pBGSPOiled the discrepancy by explaini that one.lettet
*performed a similar analysis on tHe nonsense sounds Ve

4

was silent.
"sot" and "an" containing long VOyels pronouncing their own names.

J—e

*(//” 'Sub Jacts overestimated the number of sounds bacause they imagined a \
silent E at the end of spellings. Subjects were never shown the
‘ ‘ printed forms of these soupds, 30 these letters came from their T S

- heads. ThQSe observations confirm the claim being made here that .
. _readers spontaneously oreate alphabet;c images to represent sounds. . N
" "~ 'In a phonemic segmenfation task, these 1mages are useful because the,
' letters provide concrete symbols which

» .
. ’ . ) . . ” Q{\:‘\“ . ‘.‘ §
7“ ‘ . ’b?-15 | | / ) )
) N T L €’41 ) ( -
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Figure 2-2: Distributlon -0f good and poor sound learners on the .
ot ' s e printed word 1dent: ification task in Experimant 2.
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separate phoneme segments. In speeoh, the phonemes faid into gach
other Bnd have no indepandsnt status.

Experiment 3

Results of the first two experimants suggest that apellings do
facilitate beginnlng readers' memory for sounds when they map the
¢ sounds acourately. The preferred interpretation {a that spellings : -

" ‘provide the children with orthographic images they can use to _
symbolize and store the sounds in memory. However, some alternative
explanations for the factlitative effects of spellings must be
‘contsidered and ruled out.. Spellings may have ocnused subjects to
repeat and rehearse the sounds one additional time. Or spellings mav |
have clarified the separate, segments in the nonsense sounds more than
simple pronunciation. Or some non-visual agpect of the letters may ., . .
have helped. ' : ” S ) '

To eliminate these possibilities, a third expetriment was conducted
in which four variations of the PA task were employed.” Rather than .
using squiggles or letters-as test cues, the numbers 1 through 4 were
used to prompt recall of each of the four CVC nonsense responses in
each task. The. four tasks differed in terms of the activity occurring-
during study and feedback periods. Either a visual spelling was
shown, or the experimenter gave the spelling orally by naming the
letters, or the experimenter articulated each phonetic segment
Separately, ar the child repeated the nonsense sound one additional
time. It was reasoned that if spellingd are helpful because they
provide a visual image which sub jects can use to remember sounds, then
recall in the visual spelling condition.should still be syperior.

-

Mgthod .

-The subjects were 24 second graders, 11 males and 13 females, mean
age 93.6 months. Subjects were drawn from a different school from
those above. They were tested in the winter. : :

In the paired associate sound learning task, four sets of orally .
pronounced CVC nonsense syllables were ‘employed as the responses. The
test cues paired with responses in all four condiitions were the
numbers 1 th?ough 4., Four types of adjunct stimyli were included on
the first study trial and during corrective feedback periods on- test

: prials: (1) Visual Spellings, where subjects were shown .a- correct
/ﬁpeiling for the CVC sound; (2) Oral Spellings, where subjects heard
| the experimenter pronounce the letter names; (3) Phonetic Segments,
o . where subjects heard the experimenter pronounce each of the three S,
T . 3ounds separately (i.e., for "Pab;" 'puh," "a," "buh"); (4) - ‘ .
", Repetition, where subjects repeated the correct response one
. additional time. After the experimenter pronounced each sound. and - had
. ' " the subject say 1t, she presented the adjunct stimulus, agying either

o S .

s a0 - MLook at this" or."Listen to this.®
R Y Y, S !
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The four PA tasks were glven to- all subjects in counterbalanced
order. Also, the partlicular set of CVC responses was counterbalanced
across sub Jects and tasks. Children were given & maximum of 7 trials
to learn the sounds in each task, Learning was terminated early i
sub Jects reached a oriterion of two perfect trials. All testing was

. completed in one sesslon. < - .

Results

The dependent measure was number of correct sounds-recalled on
‘each trial, The independent variables were Condition (visual
spellings.vs. oral spellings vs. phonetic segmentation vs.
repetition), and Trials (1-7). Both factors were within-subject
variables. An analysis of variance revealed main effects of :
Conditions, F(3, 69) = 10.13, p < .01, and Trials, F(6, 138) = 76.21,
p < 01 Also, the interaction was sign1ficant F(lB 4iu) = 2.33,

P < - Post hoc comparisons. using Tukey's method revealed that
‘recall was significantly superior with visual spelling alids than with
each of the other three alids, none of which differed from the gther.
Mean values were: VS = 2,24, 0S = 1.53, PS = 1.55, Rep. = 1.43, T
MSE = .138, p < .05. 1Inspection of performances over trials revealed
that recall with visual spellings became *increasingly greater than,
recall in the other three conditions as learning progressed. - These
“indings serve to eliminate three alternative explanatipns for the
facilitattve effects of spelling alds, and they suggest that the

:..visual properties Qf spel]ings are central to their capacity to

improve sound memory .
Experiment 3 differed from Experiments 1 and 2 in that arbitrary
rather than related stimulus cues (1.e,, numbers rather than first
"letters of CVC spellings) were used to prompt recall in the -
spelling-aided condition. The fact 'that spellings still boosted
recall even when no inherent relationship existed between stimuli and
rquonaes oonfirms that what is important about spellings is not thelr
ability to connect. responses to stimuli (i.en, ta facilitate the

response learning.

Sub jects were given all four ﬁqsks in counterbalanced oﬁder. Qf
interest was whether performance in each task was influenced by its
positidn of presentation. {i.e., whether subjects completed that task
rirst, secohd, third or fourth). ‘Analyses of variance were conducted

order and trials. The only significant effect emerged in the analygis
_of visual spelling scores, F(3, 20} = 4.11, p < .05. Post hoc Tukey
comparisons revealed that recall was signficantly poorer when this
task followed all of the pthers than when it was presented first or
second. None:-of the other pairwise differences was qignifioanEC Why
this occurred- is unknown. No such pattern was : apparent for the other

three aound learning tasks (p > .05). 2 )
!
Y * . .
2-18
Ob

.associative phase of learning) but rather their oapacjty to 1mprove .

' on performances: for each task" ‘separately as a function of presentation

o
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Experiment 4 w

The preferred interpretation for raesults 'of the abowe experiments
fs that spellings faclllitate sound memory becauqe they prompt learners
to form orthographic images of the sounds. and store these in memory.
However, 1in the previous studles, this Image-forming process wa
inferred rather than directly induced. Chdldren were simply sHZwﬁ

spellings and no mentlon was' made of images. A further expériment was
:performed to demonstrate this effect directly. Sound learning ‘was :

compared under two conditions: when children listened to oral

spellings and imaged what they 1ooked ke, and when children

rehegrsed the 3ounds several times. t was reasoned that if spellings
facilitate recall begause they provide orthographic 1images of sounds
which can be stored in memory, then perrormanoep should be beétter when
children are told to imagine spellings than ‘when they merely repeat
the sounds.

Method

The subjects were 18 second graders, 10 males and 8 females, mean
age 97.7 months. Children were tested in the spring and early summer.
Two versiohs of the PA sound learning task were desligngd. .Two
sets of four orally pronounced CVC nonsense syllables were selected as

responses. The numbers' 1 through 4 were paired with each and served
as recall prompts for the sounds. Two types of adjunct activities
were included on the first study trial and on test trials during
feedback periods. In the Image Formation condition, subJects were
first given practioce imagining the spellings of four familiar- printed
words (i.e., girl, boy, book, tree). The experimenter pronounced each
word, the subjects said 1it, the experimenter spelled it orally, had
the subjeots clode -their eyes, imagine the letters in thqir heads, and
indicate when they could see the word. The sound learning task
followed. The experimenter presented eaoh number stimulus, pronounced
the CVC sound, had children repeat it, close their eyes, ‘the
experimenter named the letters, and had ohildren 1indicate when th y
could "sea" the spelling. During tast trials, this activityyfolloweq

"each attempt to recall the CVC sound. . In the Repetition condition,

the experimenter presented each stimulus number, pronoﬁnqbd the sound,
had children say it, then -pronounced the sound again and had children
say it again. During test trials, this activity followed each recall
attempt.. The two tasks and response sets were given to subjectsrin

ocounterbalanced order.  Children were givep 7 trials to learn the
- sounds. Learning‘was terminated ‘arly if they achieved two perfect

performances. .Testing was completed in one session.

L)

Results N

Y v
»

‘The dependent measure was number of.conreot sounds necalled ‘on

each trial. The 1ndependent variables wepe: Task. Order (image task

before vs. after. repetition task); Task (image vs. repetition); Trials
1=7). An analysis of vartanoe revealed main effects of. Task, F(1,

-

=%



N

v
AP 8 - h o A s v % s e a——am— o . A e

!

~/

-,

b

o

R i o B oL, S

18 = W73, p < .0%, an i Preials, F(’, 96y = 19,871, P < 01, None ar
t he other effects was slgnificant (g > .05). As expectod, recall of
CVC sounds- was superior whonkgubjocts imagined spellings than whan °
they rehearsed .the sounds (1.d., mean recall per trlal = 2.05 vs.
.70, MSE(16) = 1.626) These findings provide direct evidence for
ho claim that orthogrﬁphio lmwanq Improve childr *~'s memory for
‘meaningless sounds. N »

» i Discussion -
- Z=3eu2310n

Results of all four experiments are interpreted as providing
evidehge for one or another hypothesls derived from orthographic
amalgamation theory. These hypotheses together with supportive

evidence are neviewed below. (1) Results confirm that orthogrgphx>has -

mnemonic value among beginning readers. In alngour experiments,
sounds were irarned faster when spelling aids re, seen or imagined
during study periods. (2) The visual property of dpellings is central

to their facilitative effect. In Experiment 3, seeing letters was

[

more effective than simply hearing the letters named. In Experiment
4, hearing letters improved sound memory when sub jects were told to
form visual images of the letters. (3) Visual spellings, must map .’
sounds .aeourately din order to facilitate sound memory. ,.In Experiment

1, misspellings were found to interfere with recall. (4) Spellings
contribute by helpingAsubJeots store and remember the response
sounds. Analysis of the errors committed by subjects in Experiment 1
indicated that the majority involved response failures rather tHan,
stimulus-response mismatches. €5) Spellings imprave response memory
because. they induge learners to preserve lpetters as visual images
symbolizing sounds in memory: - In the first three experiments, visual

spellings were not present on test trials yet they boosted recall. 1In '

order to have this effect; subjects must have stored them in memory.
In Experiment U4, the same sffect was demonstrated when subjects "saw"

spellings by forming visual images in their heads. (6) The capability )

of oreatingﬁalphdbetic images to map sounds’ is possessed by beginning
readers, and they use this capability spontaneously when the need

arises. In Experiment §, all thé subjects were able to form and

report the presence of images dur;pg the sound ledrning task, and
their confirmations were immediate following the experimenter 8 oral
spellings. Nobody expressed confusion over the image formation -
~instructions. 1In the .first three spelling-aided sound learning

| experiments, children were not taught or told how to benefit from
. apellings in remembering sounds. Ihe expertmenter simply showed,the

e

i

spellings during or after she.pronounced the sounds. Nevertheless,
sub jects. made ‘use- of the spellings to rememder the sounds. In the
phonetic segmentation task although no mention was made of letters,
some 3ub jects appeared to form and consult alphabetic images as they
estimated the ngmbef of sounds in real and nomsense words. Very
"likely spellings were imagined because they helped sub jects identify
the sepanate sound.segments which are otherwise difficult to detect

- since tha- sounds fold into each other and are not discretely

\

£

répresented {n speech (Libqrman & Shankweiler, 1977). . (T) In order to

benefit from spellings in remembering spunds, childrpn must be able to

)
-

Yy
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decode those spellings to sounds aocurately: In Experiment 2, _
3uogessful sound learners were able to sound out and blend most of the
trigrams in the CVC Sounding Out task (mean = 7.4 correct out of 8)
whereas unsuccessful learners were not (mean= 3.2 corrdct). (8) The
ablility %o—ggg apellings in remembering sounds is contrally involved
in learnlng to read. Resulls of Experiments 1 and 2 indioate that
this capability omerges during the first year of reading 1n§€¥uotion,
it 1 highly ocorrelated with beglnoning reading skills, and it
distinguishes between mpre and less advanced beginners, {(9)- .
Orthographic mnemonioc Egpabilitina contribute to reading acquisition
by enabling readers to repraesent, store, and retaln the printed forms *
of words as orthographic images in lexiocal memory. In Experiment 1,
scores on the spelling-aided sqund learning task were highly _
correalated with measures of children's printed word repertoires, .
aignificantly -higher than correlations between the other PA

this measurs. As the histograms in Figures 2<1 and 2-2 show, o
differences in the size of print lexicons between good and poor souhd
learners at the first grade level were extreme and there were no

' exceptions to this relationship. '

r Althou
of orthographic amalgamation theory are still véry tentative 1n\need
for further study. For example; before Hypothésis 9 is accdepted, an
experiment ‘1s needed to show that orthographic memory actually
partiocipates in.the process of recognizing and rga;mbering printed
words.. Present findings are correlational and so®fall short of
demonstrating a causal relationship. » . . <

The orthographic mnemonic explanation for the facilitative effects
of spelling aids 1s the one Tavored by present: findings." other
explanations were considered. One was that spellings served to
clarify the constituents of the acoustic stimulus, Jjust as seeing a
strange name spelled often enables the listener to distinguish the
separate sounds.being pronounced.. Two facts make this interpretation
unlikely. * First, the sounds taught in the PA tasks were comprised of

“iblenda of only three familiar phonemes, and they.were pronounced

aorrectly and easily by all subjeots during the learning trials. ;. :

Second, in Experiment 3, aubjects did not bepefit from non-visual

types of _sound-elaborative experiences such as hearing the letters p

named, or hearing the sounda segmented, or rehuhraing the souan.- The
vther explanation considered was that apellings boosted performance

because they enhanced aubjects’ awareness of the relﬁtionships betﬁoéﬁ;

test stimuli and nonsense responses. Without seeing trigrams spelled-
out next.to lettera serving as text’ cues, subjects failed to recognize
that ‘the letters represented initial sounds in the CVCs. This -
.explanation was ruled out by Experiments 3 and 4 where. stimulus cues
were arbitrary numbers rather than the initial leétters of CVCs yet

sub Jects still benefitted from spellings in learting the sounds. As

+.explained above, spellings improved the redponse 1e§yning‘phqde, nop"”

,-the .associate phase of the learning task.

t . “

g§a§s and -

thé evidence collected 1is perhaps 1mpre§aive, the claims’

§

i .
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. > Although results of tha preaent 5tﬁdy do not’ provide any direot
evidence againat the phonemic recoding view of printed word

' the 30unds

‘'words. . The theory proposed here offers an explanation’ how this ‘might

of words, that these images are amalgamated with the words' other -
‘1dentities (1i.e., phonological, 3yntactio, and semantic), and that “
these identities are stored and retrieved as single uhits in 1exica1

~ the orthographic form of t
Present. findings offer some vidence  for a part of - tpia view by -
~indicating that ortnbgraphy doesfhave nnenonio value for beginning
' readers and that the ability to. benefit f rom orthography is highly

,,rc earchers .agree. that children become sensitive to orthographic = - IR

s wheﬂ this sensitivity develops. Some findings indigcate that At begins

[N

prooessing, they do ocontribute negative evidqgoe for one assumption ’ n.«\v
connected with this view, namely, that beginning readers possess an

" effective phonemic coding' sy'xpm for storing and remembering sounds.
e

In the present study, ohildr had a hard time remembering sounds in

N
i

.the abaence of lettéra. ) Veral beginning readers could not learn the o
four sounds in 15 trials/uniqr an oiroumatangeq, and, ot hers never o

learned tho_oouhga unlosaéﬂbey werd shown spellings. In & previois .

study, Ehri“(1976) ‘examine® child™n's memory fdr real words in 4 PA ' . 2
task where the stimuli were squiggles and the responses- were five RS
spoken words, a noun, adjective, past-tense verb, preposition, and, o g

“function -word, - (No-spellings werse shown:.) She found that prereaders

could-remember . the meaningful words easily but they had- much. trouble .. -
learning the latter three 1ypea (e.g., words such ay helped, ocame, SN
from, and’5 uld, were) which are essentially meaningless without T
sentence contexts. .Results of these two studies’ suggest that in order .

_to be mempo ible, sounds must have meaning or must be symbolized by

lettera. therwise there is no coding system avallable, ror preserving
\}n nomory. . R o

Prea tbeocy and findinga can be 1n'3bgujted as bearing on an
era

1ch hah been prominent in the 1it re on word procesaing.
. . The {gsue is-whether readers go directly froi print to meaning' when g :
“they process words. or whether réaders translate print to sound and : ,
., then rgtrieve meaning (Barron, 1978; Bradshaw, 1975). Most” recently, = . \
- Barroft and Baron (1977) offer. some evidence that:sound plays a minimum Loy

role ~gven anong beginning readers as they process familiar brinted

be ﬁossiblo. The proposal is that readers store orthographio images

memdry. Readers are aple to move direotly,rnom print to meaning

:beoauso the visual properties of ‘s famjiliar word match the regder 's
stored image, and. sighit of this triggers retrjeval of the entire- unit,_'
.with sounds and meaninga bedoming - apparent simultaneously. Note that

this\propoeal does ‘not suggest that sound is absent from the

ofd has béen placed in lexiocal memory.

vreoognitlon process, only tI!t it 1s not central to~rooogn1tion once

correlated with the size of the reader's print vocabulary. However, ;

| - the bulk or the evidenoe has yet to be gathered.

Present rindinss are related to’ another issue, Although ‘most i IO

larities as they learn to read, there is some disagreemsnt over: = -

to elerge as oarly as the first: year of reading 1nstruotion. ‘Niles -
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.and Taylor (1977) presented children with -triplets ®f 8_letter ' ot
fpududoworda bearing zero-order, secon der, and: fourth-order .

approximations to English words, and thoy found thit toward the end of

first grade subjects were able to identify at beﬁter than chance which

word was more 1ike a real English word. Other researcheras place

development at a later point (Guttentag & Haith, 1978; McCaughey,

Schadler, ‘& Juola, 1977). Gibson and Levin (1975) ocite several

studies in whioch first graders did not perform better with « .
“ pronounceable than with unpronounceable norisense words. Findings of R
_ the present study appear to side with the "learned qarlier" position. '

T . First graders were observed to benefit from nonsense. word spellings in

: _— remembering the nonsense sounds. 'However,, the task was quite

[ - ‘different from those used in the other atudies. Very likely

R - resolution of this issue rests with the definition of orthographic.

‘ sensitivity and the tasks used to study 1t. What it means to be

sensttive to orthographic regularities is not clear and varies among
' reseapchers. ' Alsot some types of tasks may be more, sensitive to
earlier forms of struotural knowledge than others. o
v s . X
Several aapeota of the beginning reader's knowledge of printed
language were measured im the present study. ‘One or another of se
has beeqbatudied by other researchers, and evidence has been offered
to suggest its importance in learning to read. Richek (1978) looked
at the relationahip between various skills and kindergarteners' -
ability to learnrprin%ed words. ' The general factor predicting success
- ~was the ability to name alphabet letters. Speer and Lamb (1976) found -
ok g ‘that among more advanced beginners (i.e., end of the year first
- .~ graders),,let er naming speed was correlated with reading ability.
o Liberman, and her colleagues (Liberman, 1973; Liberman & Shankweiler, N O
S ' 1977; Liberman, Shankweiler, Liber , -Fowler, ‘& Flscher, 1977) and _ F
. . - "also Fox and Routh (1975, 1976) ha found _that young children's S
ability to analyze spoken words into phoneme segments is correlated
! with beginning reading skill.. From the high intercorrelations
obtained among these and other medsures of reading capabilities in the
. ~ present study, it becomes ‘clesr that no single &apability can be
i, ‘regarded an the key to reading acquisition. More likely, all are
. ' ~-involved. Guthrie (1973) refers to this as a system model in which
- 1, - various components are acquired and function interdependently to
- - permit progress in learning to.read. He provides evidence that the
' difference between good- and poor beginning readers is not that the
: P poor readers are deficient in a particular akill but- rather that the’

o - 8kills they possess have ndi s been sufficiently organized into one « o
TR - gystem. “The observation ' bimodal distribution of first graders in -
- .. - the present study supports=his system mode]l by suggesting that ' 3 T’

- . 4. progress is limited in the absence of such integration but rapid once . -

A ~ ‘the various oapabilities are mastered and work together. .In the ‘ : ;{{
"' ' ~ present paper, a particular mechanism is propospd in which all’of -
o <+, these capabilities partioipate.' The mechanism 1nvolvgs knowledge of - . - T Q*
W e orthogmphy a8 ‘a'mapping system for sound and as a representational - W

Svrs TR0 0 devlde: for storing words: in lexical memory. Whether this or sbme - ™

e L. other .eohan;sn proves most_accurate as a desqription of how.the e .
) ‘ oapabilities are 1ntegrated this approach 111ustratea what '
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. researchers need to do, that 13 to develop theory and research which
v, clarifies the nature of the cognitive equipment 1nvolvéh'1n learning
' to read and how .each capabllity partiocipates. ’

Although processes important for beginning reading are the focus-
of the present study, it is Wot really clear how results transtate
1nto instructional practioce. Though findings indicate the importance
of several capabilities (i.e., the ability to form and retain -

- . grthographic images in memgry, knowledge of orthography as a mapping.
: ~f;ystem for speech, phonetic segmertation), 1t ‘is.not known how thesa
. -‘capabiiities are acquired or how they might be taught so as to
’ facilitate learning to read. Answers to these questions cannot be
inferred from present findings but must thpmselves be prloqed
experimentally. T ‘ ' : T
y & T v
One implication of present findings for reading readiness
~ inatruction might be mentioned. The younger children in the present -
study found it very diffiocult to learn meaningless sounds, )
particularly when they were related arbitrarily to stimuli (i.e., .
squiggles). This was despite the fact that sounds were simple and‘-
there were only four to remember. Thus, teachers should not be
surprised to find that it takes youngsters a long time to learn. the
names of all 52 upper and lower case alphabet letters, particularly
when the children come to school knowing few of these already. If
\ - knowledge of alphabet letters is a prerequisite for learning to read
as some evidence suggests (cf. Venegky, 19%5), then it 1 partioularfb
important for teachers to develop -an effectiva instructidnal program

which takes account of the memory burden inherent in learning _ St
meaningless sounds. and their assqolations with arbitrary printed , '
figures. ' . : » - ' .
- ‘ N ' /
¥ ! ’ ] ‘
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— : * ' ~Ch3pter 3: Py¢11m1nary Investigations of the
- . Nature of Orthqgraphic Images?
- - . STUDIES
) . .
, -Comparipon of Silent‘and\PEonounced Letters in Orthographic Memory.
A . In the sound 1earniné experiments repdrted in Chapter 2, the role

D .of orthography in printed word 1earning-was_ihdioated only indireetly
. by correlational  data. Some other studies were designed to ‘collect
more direct evidence that beginning readers’store -words as ortho-
graphic images.. In the first study, a series of tasks was designed to
-.. . ', nhow. that children possess visual images of real words which are
' .alphapetic and 1nclude all of the letters in a word's spelling, not
" = Just boundary lettera_pr phonetically salient letters. Children were
firat shown some (words to verify that they could read thew. Then they
were 'told to im e the printed forms of each~word and to decide
whether 1t contained a particular/letter. Some of the letters were
! constitue , 3ome were not. Some of the oconstituent letters mapped
single 303233 in the words and some were silent® After this, subjects
were surprised with a word memory task. Recall of each word was
v. " prompbed with the letter given in‘the Judgment task. It was reasoned
that if beginning readers have. 8tored familiar words as orthographic
F’imagég, then they should be able to consult these images to ansyer
7 .* questions about constitutent lefters, and they should have information
about silent as well as pronounced constituents.: Furthermore, they
" should be able to remember words prompted by constitutent letters far
S - better than words prompted by nonpresent letters. ; S
= ' - ’ F B l ’ : o .

-

X
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s - S T P L A TR
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X

-

- . ¢ To veﬁiry these hypotheses, 20 second graders were tested indtvid-

. rually.” A preparatory phase came first in which 15 high frequenoy
N o adjectives and verbs were presented.on cards. for the children to
:1deqt1ry. If subjects were’ unsuccessful, they were taught to read the
words by né-presehting the cards until all were correctly pronounced,
Most of the'words proved already famtliar to the children. The mean
' riumber correct on the first presentation was 13.5 words out of r15,
~Eléven children beduirgd some training (i.e., a mean of 1.6 additional
" ‘ trials)-to learn the words. ' After this, the subjects spent 10-15
— - . wminutes performing wwo_ filler tasks which assessed their ability to

-, ¢ 1dentify a set of 84 printed words and ta sound out and hlend some ]
: ' ,poggoqgg words. The letter judgment task came next. The experimenter

"

. .pronouriged each.of the 15 words the child had recognized or been
Y ~ taught earlier. The child wad told to.form an image of the word's
T ‘spelling and to indichte when he/she could see it. Then the gxperi-
o menter presented a card printed with & lbwer dase letter and ‘told the

+% |- subjeot to decide whether the word beirfg imagined contained that

2This chapter will appear as parg of an article for a ‘book. It is -
i 7 referred”to in other chapters as Ehri (in press-a). The reference
© ... 1s: "Ehri, L.C.[ Reading and spelling in beginners: . The development-
Bt of onthographic images. #An U. Frith (Ed.)._Qggni&Lxg_Erggggggg_;g_

. I ('“'Sgelligg} London, Eng: .ﬂdhdemic Press, 1980, in prass.




mavpolm e cwnoodega b ¥ e v e PR . . -
! N T

. | /"

.

, letter.. D}ffevehb letterd were Judged for each word. Among the 15
words judged, five words contained»a letter which nfapped into a sound
in that wotd (1.e., n - kind, o - brown, r - strong, 1 - siok, w -
sweet), five words contained .y letter which was silent in the wqrd
(1.e., a - dead, ¢ - black, 1 - tal y 8 — bright; e - come), and Flve

- words did not contain the letter at all (i.e., i - drink, z - Jupp, y-
. fast, @ ~ hard, p - short).* AIl of .tH® containd letters were In
non-initial Positions. The experimenter presented the words—For
' Judgment twice, each time in a different order, Then she surprised
: t* " the subject with a recall task. Each letter was shown again and the
child wgs told to regember the word he had imagined:for that letter.
- .

W

) Regul ts forsthe most part confirmed expeotationgﬁ :0Gn the letter . - .. .- .-
S R A ""Judgmedb-tas¥k acores were close to perfect. Mean values are given in ‘
. Table 3-1. TRough errors were few,” the majority ocourred with the
' : - 3llent letters. Scores improved slightly on the second triaF. Some . c !

»

children commented” that it was easier to

ey T v . s — et .t b o o o 20 e T _—

1
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o -
-shorter. With one exception (i.e., a child who missed five), nd child
. _Ju%ﬁed more than two letters incorrectly on the.second trial. . ¥
) ’ \
X .
ying the image judgments :
to imagine the _ -

Judge the second time around, and response latencies appeared t&'be
LY

' o

/{ . ‘ Informal observation of behaviors accompan

s further confirmed that it was easy for child .
" 3pellings of familiar printed words. «They hagfo difficulty following o
instructions.  When aske#r to,'report when they had the image, all ) -
complied, and no one claimed not to understahd what he/she was -
supposed to db. Everyone was able to form images for most of the ,
. ‘kmrds. these images seemed to be formed readily, and the letter -
L \ “Juagments were immediate. A few words required more time. For these, : -
o , ¥ children would close their eyes thghtly or. whisper'spéllings to $ N
—_— 7 ' themselves. Théy appeared to be engaged in oonstructing rather than L ¥
- ' ¢ aimply retrieving an.image.- When-asked about the praesence of a letter .
in these words, some were observed to stretod out the Word as they -
_pronounced it, either in order to find the Yetter or to confirm its
présence in the word. Only three childr 'erorted lacking an image,
and this occurred for only 1 or 2 words:” ‘As the children examined S
R ~ their images, some were observed to roll their eyes upward and nod P
T their heads. 1If aflezter was hot present, they seemed to respond . 1* = ;
o immediately, one child, claiming "No way!" If present, their "yes" s o
. f* - _responses were glightly délayed as they appeared to be locating the -

letter in the ‘image-before answering. Eye movements and head nodding

; often accomparried eonfirming responses. . These ob ervations make it - , :
o fs hard to doubt“that the children were jndeed workifig with images of - R
| words initheir heads: - . 0 T 7o 0 SRR QJ

et
F

© . “Recalling thq worgs'wap aohgwhat;ﬁore7diffi0ult,than\imagining : o
o spellings. Out of five words per letter oiZegory_(i.e., soynded, 5
SN : silent, "absent), the mean number of words called ranged between&O.S o

r
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, Lo Mean Correet in the Letter Judgment and . , Pl L

L ) Incidental Recall Tasks (Maximum per cell = dy
. ! . " - d

. Letter Cue
| : . g
: ' - Sounded . | Silent Abgent- Mean
X -~ —\ '
Letter Qudgment Task

-

’ﬂ\ﬁ\ - First trial 1,85 4,30 4.80 4,65 \

A

Segond trial . YL J.35 0 . 480 h. 70
o . B _ _—
Word Rd4call Task

, All Subjects - (1.708 2.554  o,l5a 1.57
SypJects with Perfect o ‘ .
“ ; Letter Judgment : L, )
' Scores (N = 9) - 1.% 2.90 _0.40 1.73

-~ . | o o
_ ' . : . oo
8MSE (32) = 0.75, Tukey pair-wise comparison value = .58, p < .05.,
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... . 8nd[2.5 words (see Table 3=!). Recall was very poor for words whose
Ry ; 8pellings did not includs the letter prompt. Out ‘of 20 children, 12
B _ '¢ failed to remember any of th&se five words. TIn gontrast, there were

- - no children who failed to recall at least one wérd prompted by a .
. constituent letter. These results indicate that 1stters Qompr1§7/a o
W : relevant part of beginning,re¢ders' memory for words.

*

o . . “ . “
_ In this study, sifentyand pronounced letters ware fompared in . ? -
; - terms of their capacity to prompt recall. This was done in arder to: "
~ verify that orthographic images rather than phonetic translations y
underlie performance. It was reasongd that i{f fami{liar pﬁigted“words
are stored as visual images, then all of the letters should "be repre-
¢ sented, regardless of whether they map into sound. Thus, silent  __. ] ;
S " lettars should be as effective as sounded letters Yn prompting - P
y recall. An alternative possibility is that when children learn words, . F
they translate letters into sounds and use sound to access word = >
! © meanings. Those letters which correspond to sounds become the
critical cues for identifying words, and they are the letters which
get represented in lexical memory. this i3 true, then sounded
.Lletters should serve as better retriéyal cugs than silent letters.

-

, [ 1]
_ : . Analysis of perfqrﬁdhoqs in the reggllstask isclosed a -
N _ ) dffference, but it was the opposite of any effect expected. As _
i displayed in Table 3-1, the mean numberyf words retrieved by silent. ‘ -
letters was signficantly greater than the mean number retrieved by :
pronounced letters. When the recall performance of only the best
s ects was condidered, that 1s, those who performed perfectly in
T Eudging silent and pronounced letters, ke difference between silent
{ © . and pronounced letter recall was even larger (see Table 3-1), The
-1 - fact that recall was .not poorér with silent letters is interpretq} as
B " support for the claim that alphabetié images of word spellin%g are /
represented in lexical memory as visual forms whose component: letters
do not have to map sound to be included and remembered. . f_ o ;

L VY

o \ Why recall should be superior with silent jletters is puzzling.
‘ " Several possibilities can. Be.identified. It may be. that the.children
- spent more time or effbrt thinking aboXt”ths silentletter words during , |

< the letter judgment task since the presence of these letters was w -
o " .z harder to detect. Or it may be that, unlike prénounced. letters whivch

w@w:ﬁnqﬁld be verified by consulting the word's sound, ailentdiptter
' prompts forced subjects to gsoess and ‘examine an image of the word.
P

(. - Since orthographic images appear to be better mnemonics than_ sounds -
L {see above discussion), word recall” was ‘superior when subjeécts = AR
consulted images. Anotherv'possibility {s that silent-letter words _ ,",‘“*?Q-
. .-Nere more memorable than pronounood—lettervarQs._ Thiqﬁoould have T .
h " happened “since a different set of words wam used in each case. A \( g

fourth possibility is that pronounced lettars may have produced more :
~ intpusion errors than7311Qnt;19tpers by causing children-te ‘think of o Sy
_3#pth¢r NOrda“opntainiﬂg;that“lbt}br-aound. Inépect10n QfH§hg.anors,_ SRR
_,w;hqygvcp;jrevoalod-an‘eQuai_num er of intrusions with each latter type, o
thus discounting this hypothesis. A fifth possibility is that the
effect reflects a real difference.: Silent letters may in faot be more
salient in the images of familiar printed words. The presence of.

A .‘( N
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oexists less redundangy for that letter slot in the images As a
result, these letterfs may have received a disproportionate amount of
attention during the }earning phﬂse when the WOy ds were beling stored.
in lexical memory. o ‘

these letters 1is n::ﬂpredtotud by any sound in the word and .30 there

To check on some of these explanations, another similarl? designed
experiment was performed. Thiy time, a set of 10 words thought to be
familiar to second graders was selected, and the same words were
presented f®r‘}etter Judgment to two different groups of children, one
group given pronounced letters to judge, the other given silent
letters. Since the same words were given to both groups, we elimi-
ndted the possibility that recall differences might result from .
differences in our word cholces.: In order to make subjects in the two

‘agoupa comparable in reading skill, we used their scores on a printed

rd reading task to form matched pairs. Members were rardomly
assigned to the pronounced and 3ilent letter judgment groups. As in
the previous experiment, an incidental letter judgment task was
followed by a surprisé letter-prompted recall task. The same sequence

¢ of tasks and task prosedures were usegd. The new set of words plus the

silent and pronounced letter prompts are liasted in Table 3-2. E\\
Initially, the experiment was conducted with second graders.

: g ' Insert Table 3-2 abou(lhere.

~

However, several of the subjects were not sufficiently familiar with
the words and so their judgment and recall performances were too poor
to consider. Additional pairs wére recruited from the third grade to
yield a total of 19. pairs, 13 third graders and 6 second graders.

Analysis of performances revealed that these children were already

‘familiar with most of the 10,target words and so did not require much

training. The mean number oorreotly read on the first word reocog-
nition trial was 8.1 words for second graders, 9.8 words for third
graders. In the letter judgment task, all secohd graders and 5 paips®
of third graders went through the task twice while eight pairs of *
-third graders performed the judgments just once. As in the prevtous
expariment, children judged the letters almost perfectly, with a mean
of 9.8 correct for phonounced letters, and a mean of 9. ¥ correct for

silent lettera.-

w

.." TN R : o .

In the recall task the .mean number of words prompted by sident
letters was again superior, 6.6 words, as contrasted to 4.9 words
prompted by pronounced latters. A matched pair t-test confirmed that:
this difference was significant (p < .05). These findings veplioate
the pattern found in the prevtous experiment. o ]

?o rurther Verify the supepiority of silent letters as necall

_pnompta, the number of subjects recalling each word. suocesafully with .
each letter prompt was calculated. These values are sreported in Table

3-2, ‘Comparison of silent and pronounced letter recall for individual
_ § oo

2




T ' . | ' Table 3-2 . : - S
-\\( _ List of Words and Letter Prompts Employed . '\
N —~——) ! . .
and Number of Subjects Recalling Each Word <
r C ' . Silént‘ Sub jects Proneunced Subjects , ‘ e
. Words Letter ~ (Max=z19) Letter '~ (Max=19) Differgnce '
- . . o )
school h | ELEPN e . 17 _ -3 . )
_ atraw .. w . 10 - N 5
wide e . 15 1 . 9 o 6 SO A
o - oo . j ) -
_ laugh u 7 a 5 2
1isten t 14 _ s I © 710 ¢
L T friend i ' 9 ‘ n % -1
dead a L;z' e : 10 2
. 3 young ] + 0 \ 3 -u’ 5 9 u
comb” |\ b 18 m 12 6
i R br.ig_ht | g8 14 £ .. .13 ‘ 1
Mean 12. 646 5 | 9.4
‘ :
1 .
o -
T ,}/ » '\_1 [
k.;\" PR . - » -
N ¢ 3
- ' . A
“ Al ' ._L .
1 [} ,\ :'\_‘ ‘ \ ¢
: . (¢ : |
5)? . : | ’ ) 0 “
R e : R
* e
) ’ .-
S .
i }
- .' ) '
= 36 )
- 49
Cramme i o L . . )
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words revealed that the pagtern rfavordng silent letters hgﬁd for B out
of 10 words. Thus, results appear to generalize across words as well
as aoross sub jects. - :

. As 1nvthe previous study, “was not the case that'pronbbnoed
Ietters elicited mare word 1§€rusion3a Inspection of the number of
errors in which suggeots mat dhed the wrong words to letters revealed

- about the same number occurring for pronounced and silent letters.
Thus, greater response interference does not aooount fer the poorer

reoall occurring with pronoupBed letters, .. »

Another explanagfon for the effect was suggested by Uta Frith
(personal ation). In analyzing the locations of letter cues
in the words')in Table 3-2, she noticed that ailent letters occurred in
later positions than pronounced letters in 8 out of 10 cases. The
exceptions were "friend" and "young." It may be that sub jects socanned
more of the orthographic image in looating silent letters than in
locating pronounced letters, and that words whose images were pore
completely processed were better emgmbered. This explanation would
attribute recall differences not t any special role of silent letters
in images but rather to processing differences resulting from the

" cholce of early or late letters. -~This possibility merits further’
investigation.. If found to'be true, it woqig clar{fy how orthographic
- images operate in this task, and it would suggest that silent and ‘
pronounced ‘etters have equal status in these 1mages. -
!

Results of another study using a different task to compare memorw
for silent and pronouncsd letters~ﬂﬂovided support for the equal
status hypothesis. Included as pabt:of a larger experiment (Ehri &

" Roberts, 1979) was a spelling task which required first graders to
detect misspellings in 18 words thought to be in their réading
vocabularies. In each misspelling, one non-initial letter had been
deleted. For nine words, the omitted letter was silént; for nine
words, a phonetic segment for, the missing letter could be found in the
word's sound. The child's task was ‘to detect and oorrect the mis-

.- 8p§llings. It was reasoned that if the importance of” letters in words
;;’detormined by whather theéy map sounds, and if word spellings are

enerated or remembered in terms of sohnd-salient letters, then
~uissing silent letter hould not be as easily identified as sounded
lettara. However, fs(:tho raphio images of words are stored in
memoryf then ailent letter omissions should be as $bvious as sounded
letter onissions. GOmparison of the mean numbqn of misspellings
detected and corrected revealed equivalent medns for the two sats of 9
words: X = 6.0 for silent ‘letters, 6.1 for pronoynced letters,
mat ched- pair t-tests statistic t <1. A tally of performances with
the more easily detpgcted misspellings 111ustrates what errors were
obvious. Most children (1.e., between 25 and 36 out of 37 subjects)

.detected letter omissions in the following words: for pronounced

v letters, HE&P WORK, AHAY, THERE; for silent letters, LIKE, TREE,

rogn, PLAI, TELL.{ More \t han half of the children detected the = .-

. f'ollowing érrors! for pronounced lette*FIND SMILE, AFTER, FISH'
‘ for silent Ibtters, HOUSE, WALK.

1 : '
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There are some sources of concern about these data.

silent than prijnoupced letters were lodated at word ends
"be a more salieht position. Also, different words comp
sets, opening up the possibility that the sets were noY equglly:
familiar to Jeots. Regardless of these shortcomingp, the fact that
beginning aders detected :Eg oorrected ma jority off the silent

letter omt8sions indicates §hAt the visual forms of these words“and
not simply the pronounced letters-were known. These results are
consistent with the hypothdsis that silent and pronounced letters are
equally prominent in the visual images of words stored in memory.

v
\,

Memory ,for Visual Forms ‘of Pseudowords.. Yy

-

If it 1s true that Jhen children learn to read words, these words
are stored ap» orthographic images, then one would expect beginning
_readers to be able to read off their images and to produce correct or'
approximately correct spellings for familiar printed words, Acquiring
the ability to spell words should develop hand in hand with learning
to read words, even under circumgtances where no opportunity is

(‘Provig%: for spelling pragtice. Some preliminary studies were
ctedito see just how closely related reading and spelling
capabilities might be. , :
One experiment was designed to find out how acdurately second
. gradeprs would be able o spell made-up words they had/been taught %o
Fead but had never written. Eight nonsense word sount
invented. For each word, two alternative spellings Were,cregted, the
spellings were printed on drawings of animals, and fhese were
described to the childred as pames of the animals./ Each ohild was
shown only one of the two spellings for each pictyre. First, subjects
practiced reading the eight names until they could perform perfectly
with the piotures present, then without the pilctures. Also{ they
practiced recalling the names of the pictures. Following a delay of
3-4 minutes .durying which thqy.odmpleted‘some math prohlems, they were -
shown the pictydres and asked-to write out each name. '‘Of interest was
whether orig spellings would be recalled or whether children would
create their own phonetic versions. ' It s reasoned that if, when
subjects learned to read the words, theyy:pontaneously stored ortho-

\\\ - .@raphic forms as visual images, then their spellings\should resemble

+Ehe original forms. If, however, when'they learned the words, they
recoded the print to speech and-stored the sounds in memory, their .
pellings should be phonetic and mnot terribly faithful to the original
~ {form, particwlarly if it was 1rregp1ar. - - '

The words used are listed in Table 3-3. For each word, one of“the
. spellings was thought to be more -conventional than the .other. Each of

14 -«children read four of the more conventional = - o . ' g j_‘
. T . ;________'-____?,___-_'.__.v._.‘ _____ !:,, B . . o 9
' - ‘Insert Table 3-3 about here, S : Sy

%
L
g



- T i e ,
% 2 " - . L - %‘ - 1 I -
- k ; ] g #
—- T I - Table 3:3 IR
i . : : . : : . .
\ . . List of Non§hnae Names and Misapel}ingb L -t
A ' ' Ve . - .
r : - 1 . -/
Qriginal Nb. of : v 'a
3pellings \ Errors - - Misapellings®
s ' - h .
-~ L *. . h ) A -
T Hheople‘\ 'L' 6 wheaple (3), whopore,_ whepale, weeple
\ Weepel N. weeple (2), weepl, yepol ) .
o Bistion ly " bistoin, bishtin, ‘Bshistun, bitson
‘Bischun _ b 2 bischtun, bistchin, bischen, buchden ¢ o
. R
., Crantz . 4 - cantz, oranttz, crants, crand
~  Crans - 1 grane Lo - _ . .
Ghirp Ty ghrip (2), grirp, girp
Gurp 1 . grup
Juild 2 © 3ulled, Jild
Jilled 0 : - -
Proat 2 poat (2)
Prote o '/
Lutter : 1 ‘ . luter
Ludder ) 1 lutter
A ) g £ .
N Knopped 1 knoped :
- . ~ Nopt 0 *
{ . o -
45 Total e . 35 3
!'\ J : )
o . . ) . J *
)  (Mx.) . H(112) .
' *Parenthesaes indicate that more than one child produced this "
misspelling. - : -
. ) J \
] \ °
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— and four of the less conventional spellings. The names were pro- m/,//({ S
§ « nounced identically for both spellings. In_ocases where different -
' pronounoiatioﬂg might be possible;, the one used was the one suggented ‘-
by the’rirst more deviant,spelling 1isted in Table 3t31 .
. . C : \
_ Results revealed that children were quite acourate in their - } -
e a spellings: 69% of the productions were perfect. .Their errors are
' listed in Table 3-3. Fewer of the deviant apellfﬁgs were recalled
". ocorrectly than the phonetic versions: 59% versus 80%.. This suggests
- a greater tendency to forget more irregular forms. pection of the ' .
’ misspellings revealed that phonetic factors did play a role in
' distortt recall of original spellings though they d not acoount

for ail misspellings.gOut of 35 -errors, 60% cotild be tonsid€red

, : / phonetiocally acceptable maps while 40% faildd.to represent” sounds fh'
v / the pseudowords adourately. Further inspeoction of the partiocular
. 2 :
letters retained in misspellifigs revealed tWMat sub jeots did rot

completely abandon original spellings in favor of a straightforward
phonetic version. This is apparent from the~fact that sub jeots tended
to preserve a salient letter pattern from th%?original form, and these -
pPatterns were produced only by sub Jeots who B4d seen that version of
the spelling. ~They never occurre ith the other version. Whereas
every miépelling of WHEOPLE began with WH, every misspelling of
) WEEPEL began with HE,‘ Every misqu}ling_df BISTION oontaingg ST
" whereas every misspelling of BISCHUN had CH. CH was not produced at
all in the former case. Every misspeliing of GHIRP had an I and two
included the H as well, whereas these letters never occurred with .
GURP. From these findings, it can be concluded that both visual and "\
' phonetic factors participate in the storage and production of werd
: .~ spellings with neither dominating to the exclusion of the other. This
43 consistent with amalgamation theory suggesting that the two souroces ,
of information work together in setting up orthographic images in
memory. = . ) ‘ , o . _ //
_ One other study was oconducted to explore subjects' visual meﬁbby
o< for letters in psendowords. Saime better first grade readers were . :
| selected ‘and taught to read 16 tri-syllabic nonsense words such 3s _ ;
PETRAVAMP, ROSTENLUST, NULLIBLE, TERMOLENY, MUSTURAL, pronounced with .
e ' "primary stress on the firat syllable. The second sylfable of each
: ~ word was prorounced with an unstressed schwa which theoretically can
-~~~ be apelied with any of the five vowel®. 1In the spellings created for
' . these: 1§ words, the schwa sound was represented by each of the vowel! . .
letters in one or another word (1¢e,, each vowel ‘occurred 4 times L
R ' except the letter 0 which appeared 5 times). - Of interest was how
% .. acocurately children might be able to remember these letters. It was
' reaspned that if sound alone determines which letters get stored, then
) accyracy should be poor. However, if visual properties of words are
+ . stdred, then these letters might be remembered better than chance. )
\‘ ‘ DR . - A ~ . . . . '

R / , o \ .
L. .The 16 words were taught on a memofy drum using a study-test .-~ . - - ..
T © 'procedure. During the study tria}, the child pronounced each word . IR

~ _oorrectly. During the test, he or she had 3 seconds to recognize and -

f.. g say eath word. Four training trialsjwere given to 19 children who had
_ ." denonstbated that they could read single-syllable nonsense words /? E
. " ) . . [— } l . ) ‘ ) I < -- | o 1‘ ) . .;.
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easily (1.ewgywords such as rin, olus, grak, kab)., After eath sub Jaot
completed the four training trials, his memory for spellings was o
tested. For saoh word, he was ahown a card with all buﬁ\the 4chwa .o
letter prynted. In|place of the schwa, there was a hole behind which

was a sliding row of vowels. "~ Each of the vowels could be positioned

fn the hole to f11l.in the slot. The child was told to pjck the -
letter which’made the word look right. . '

-~ Though subjects learned to read many.of the words, most dfd not,
remember the schwa letters very well. The mean number df nonsense ‘
words read correctly during the fourth test trial was '10.5 (maximum =
16 words). The mean number of schwa letters correctly identified on
the spelling test was 6.1. By chance, qne. would expect about _half
this many, or 3.2 .letters to 6; correct if childrén were selecting
randomly from the set of 5 vowels. Howeven, not all.ghoices may have
been random. A few.-words- were oorrect much more often than the others

'(i.e., 12 or more &ut of 19 children were correct on PIMMICAN, .-

SALSIFY, WEXELBAN, LIMMERPOP, whereas 9 or fewer children were correct.
on the other words). Thus, some of the letters may have been easy to

a33 based on knowledge of orthographic patterns. When the four easy : -
words were excluded, there were only § subjects out of 19 who per-~
formed above a chante level, recognizing between 4 and 9 out of 12
letters correctly. These results suggest thatyvisual memory for _
$pwllings was relatively weak in this experimert, perhaps not sur- .
priwihgly since the words were long and there-yererseveral'tO'remember.

The study was designed $o0 assess subjects' visual memory for .
letters which-did not map into distinctive sounds. However, ogser-
vation of the children's learning strategies revealed that this was in

" one sense a false characterization of ‘the task. When required to

“learn multisyllabic forms, seme children were observed to adbpt a
printed word learning strategy which created relevant ;punda'ror t he

- schwa letters. During learnﬁng trials, as children were pronouncing,

the printed words, they sometimes separated the forms into component .
syllables.. In doing so, they transformed unstressed into stressed . _
syllables, and schwa letters.were given appropriate sound values. For ) Y
example, when SALSIFY was broken into syllables and pronounced slowly,’ oS
/s3/ was pronounced /si/. This ‘strnategy 1s noteworthy because it
reveals one way that word learners might improve their memory for R
lett:(;;:apping into nondistinctive sounds, and it may explain how .
some of~the children in the present study were able to remember - o °
spellings for schwa sounds. By pronouncing each syllable separately " . -
.with stress, they created relevant phonetic slots for the letters to

rill\izszemory. |
] ) <2

7 - These observationsa 1Ylustrate how visual and phonetic properti®es

of words might work together to set up and retaln more accurate . .

orthographic images in memory. A& such, they are consistent with.the - '

WHEOPLE pseudoword learning’study whose resufts pointed to an inter- - . .
active view of the process. One conclusion/which-might be drawn from _ '
thesé two 'studles is that when both the vifual and the phonological . o .

identities of worgs are being established in the lexicon and when the .
load on memory 13*'ﬁbnpaaed beyodnd its capacity, the?rhonological ' T

' -
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represeptation is implanted first and' the visoal reprassntatior 13 -
assimilated to this form. This would .acoount for the superior recall _'///
of phonetic spellings in Experiment 1 and also the greater succeas of :
subjdcts in remembering visual characteristics of -words 1n the first
than the second experiment. This possib{lity awaits further investi-
gation. . e , L

~

DISCUSSION ' A o

Nature of:Ortthngphic Images;

-

‘Results of the studies repérted here all contribute to the claim. . . . .
that orthographic images of words exist-and that bhey are-acquired by -
beginners as they learn to regd. Orthographic images are thought to . '
arise from visual experiences with words. They are not special i o
constructions of the mind made out of something not actually seen. -
Evidence for a purely visual component in word memory comes from the
work of McClelland (1976, 1977), Kirsner (1973), and Hintzman and
Summers (1973). These studies show that visual properties of words _

' (i.e., whether the print seen 1s in lower case,, upper case, mixed s
case, or script letters) are stored in memory 1ndependent of their ) '
phonemio properties,

RaYner and Posnansky (1978)" and Posnansky and Rayner (1977) have
.conducted some tachistoscopic word processing studies. with children’
and adults, and -their evidence also aupports a visual word atorage
view. They found that_ subjecta who ‘were shbwn drawingp of common _
objects or animals printed with word or nonword - stimuli were able to SN

" - pame the pictures faster when correct labels were-printed on the

plctures and also when nonwords were printed which presérVed many .of
the ‘alphabetic visual features of the correct labels (1.®,, horse -
. henre) though facilitation was not as great as with correctly spelled
;Iabels., - N -
, e o - . ‘
| véry different type of evidenqe for the existencé of ortho= -
‘graphic 1mages comes from a study by Brown ‘and McNeill .(1966). They
Anduced a "tip of the tongue” state 1n which adult subjects fel£ a
particular word in mind but were unable to identify the word's
. pronunciation. Brown and McNeill found that subjécts in this atate
were often {able to identify many of the letters in the word (i.e.,
etters were guessed correctly 57% of the time). 1Somet imes .
Yetter identifications prompted retrjieval of the yord!y pronun- .
oiation. The fact that. letter Anformation was available despite the = ° '
absence of phonological information suggests that ‘visval forms of -
words constitute a separate represéntatiofy in lexical memory. The .
- fact:that letter §nformation was gonnected with semantic information
- in the abaence of prenunciations Suggests that the word'; phdnological

. . form 1is’ ‘not an essential mediator. of. semantio 4nfonnation wheh a 1ink o 'ﬂ
o botwaen ﬁr\ht and meaning haa been egtablished in memory. - e

\o . M l\
Research reported in this ohapter 1ndicatea that orthographio

images provide beginning readers with fairly oomplete knowledgp of the . .
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.account of as many letters as

\ _ \‘
priﬂE;ESYorms of woéds. Silent as well as pronounced letters 1n'f$ L
non-initial positions are.firmly entrenched in the representations.
It is interesting to note that in the pilcturé-word facilitation study °
by Poaﬁeneky‘pnd Rayner (1977), the only type of‘prin;ed labed whigh -
facilitated ploture-naming among-their youngest readers (first.
graders) was the oorrectly spelled fqorm of ,the word, not the forms
which resembled the shape or boundary letters of the.ocorrect ‘1abel
(1.e., apple vs. aggte vs. azzme). In gontrast, older readers did
display .some facllitation wtth boundary letters and shape oues. This
finding for beginning readere appear§ to vonfliot with results of some
previous studies (Suggesting "that beginning readers process and ( =
remember words iéiterme of boundary letters (Marohbanks & Levin, 1965;
1973; Rayner, & Hagelberg,\.1975 ‘Timko, 1970;
Williams, Blumberg, & Williams, 1970). 1In these studids, a delayed
recognition task was employed Subjeote were shown a single sequence
of letters (e.g.; "oug") and then were shown a card with several ’
alternative letter sequences reeembfing the original form (e.g., owg,

owg, oug,. oqn, .jun, 3jqg). - They were told to select the one most like ™ ‘'» *

the original. Since the correct form was never included oh the card,
eubjecte were prevented from displaying acocurate memory for visual
forms. Thus, 1t -‘is not oléar from these latter studies that ‘beginning
readers' memory is limiteJ only o boundary letters. . y

-
n

One rether surprieing reeult obtained in the present studies
indicated that silent letters may be more,salient than pronounced .
letters in children's memory for words. A similar result with d‘\
proofreading task was found by Frith (1978) and hence this finding
cannot be dismissed as a task specifio artifaot even though it 1s

aiffidult to explain.

One reason why some silent letters may be remembered easily 1a

| that learners recognize them as an instance of a general. lexioal’

patterrt characterizing a number of printed words they have- already .
acquired as orthographic images (i.e., long vowel-silent E pattern,
short voWel-double consonant patterns; member of a family of words _

| such as light night, bright, fight). Though the letters themselves
. 4o not map into single sounds, in combination with other letters,

their relationship to sound is recognized as regular -and predictable .
‘(Venezky, 1970). Thus, they are e?sily remembered as an integral part
ot word spellings, ' ' ’ :

I

Another explana%ion for silent letter memory 1is that the process

'V"br etoring visual word" rorms may ‘be semi-autonomous 1n/;he sense that "

only some of the-letters need to be rooted in sound in order for the.
entire word to enter memory. A few novel letters may be ‘easy to learn
when embedded in a familiar or predittable context. As the visual
forms of words are seen repehtedly, their shape and length are atored °
and these charactertetice oreate vieual spaces 1in memory for lettere

.Jco .

N

ohildren who are learnihg new word

jon of the soynds in words so a¥d to’take
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observed to convert unstressed to stressed byj'kble§ 30 as to ¢reate - 'q
appropriate vowel sounds for the letters. Aldo, Blumberg and Block I

(1975) note this strategy in the behavior of their spelling learners
who tended to segment graphemes Ilnto separate syllable units and to
.pronounce words as they were spelled rather than spoken even though
they could read the words correctly (e.g., "discipline" prondunced
/dis/-/ki/~/ plin/). 1In learning to read words like "February" and
"often," 1carners might even modify the words' pronounciation in their
,nom% apeech to legitimize the silent ldtters. )
. ~

Functions of Orthographic Images

"’ 1. Reéading and Spelling ~ P o
~
From previous as well as preseht research, 1t is apparént that ‘ oo
orthographic images are not mere epiphenomena but perform Several N
important cogitive functions. Their main function to insure
correct identificatioh and production of printed s. They thus
provide a close link between reading and spelling skills. In place of
sound-letter principles which are utilized to gendrate unknown '
apellings, visual images can be consul M when the words are familiar
printed forms, In the WHEOPLE study, children's spellings resembled A
the particular orthographic forms they had learned to read. The
possession of alphabetioc 1mages insures that silent letters are .
included in spellt£ and also that the correct orthographic pattern
is qelected when a nimber of options are available (e.g., palr, bear, - -V
dare, prayer, ere, err). In the case of homonyms, orthogrdphio images
which have been amalgamated to word meanings enable®readers and * .
writers to distinguish which spelling gqed8 with which meaning (EhM & .
. Roberts, 1979; Mackworth & Mackworth, 1974; Maokw?;th 1975). o
N -

2. Verbal Memory® 4

-" .
v

~ The oontribution of orthographic images to verbal memory is
1ndioated5ny thé sound learning studies of Ehri apd Wilce (1979). o
Also, 'Salegk Haber and Cole (19§9) found tHat~adults' short-term . o~
.memory foF six words displayi owel variations\(i.e., hick, hepk, -
hack, hook, hoak, hawk) was better when the' words were seen than wheq
they were heard. Theﬂuﬁqmonic §9vantage provided b etters may be

. twofold. They may offer a more memorable code than sound for pre- . o

“serving 'unfamiliar words in memory. They may serve to clarify which ~

- phonemes are belng pqpnounoed if there is any unoertainty. . -
g\\“\

The mechanism by which spellings may clarify phonemes is that they
provide a means of conceptualizing and aymbolizing words as sequences
of separate sound segments. This function was apparent in the
performances af begifning redders observed in a phonetioc segmentation
task (Ehri & Wilge, 1379). First graders listened to various words
-and nonwords (e.g., re¥, grass, ‘pag, kest), estimated how many . ,
ontained, then identified the separate '

phonetic aegmen each
segmenty by pronquncing and marking each with a poker chip. To aid
their analyses, several- children spontaneously created or thought of

o
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This strategy was verbalized. when children recognized they had N \, "
‘overestimated the segments due to the presence of 2llent letters In -
their images. Not only "boat™ with a silent A but also two nohsense

words (/an/and/sot) which subjests imagined as havidg silent E's at

the end wére misjudged. The reason why children might find letters.

helpful is that in speech, phonemes do not exist as separate units but

ratier fold into each other, with properties of one-often determined ~ .
by the properties of adjacent sounds (Liberman & Shankweiler, 1977; . -
Liberman, ‘ Shankweiler, Liberman, Fowler, & Fischer, 1977). By ~

operating with concrete symbols for the sounds, it {3 easier‘to think

. of them as independent units. This congeptualization is very 1likely Y

*nized, 13 suggested by Kerek (1976) who shows that orthography ocan

unstressed schya sounds become pronounced (L.e., registqgr,;meﬁt r,

 1hatruot1ve for beginhing readers who speak a nonstandatd~dialeot of 'Q'u-‘, -

.'i’

/assential in learning orthography as a speech mapping system.

s

' //‘3. Pronunciation
. -~ ' ]
Another function of orthographioc images, one not commonly. recog- -

influence the pronunciation of words. Kerek'eroposes.that when people
learn how spoken words are spelled, and when spellings are not ioconic
with sounds (as 1s the case with many words in English), there iz
pressure to change pronunciations to enhamee the 1conic relationship
betyeen letter and sound (e.g., "victuals," previously pronounced’
"vittels"). O course, the pressure works its effeots slowly over
time aqgross,groups of individuals due-to the resistance offered by
oral traditfions with words. Kerek refers to this as the iconiq -
principle of "gne graphic form - one phonetic form" (, 326). ., .
Spellings may perve to block vowel reductions ao that "lettars mabping

thorough, processes, bases, juvenile, genuine). Words which are
common in speech tpan in print are particularly susoeppiblé to
change. For expmple, - H 13 not pronounced in commonly spoken words
such as "houg" pnd- "honest™ but 1is pronounced in words such as
"humble" and "hbmage." Geographical names are pronounced more like
spellings: by outsiders tBan by natives, as in Oregon pronounced with

unstressed schwa by local folk. )' / '

Pressure to change pronunciations may arise when new: orthographic
images are being formed for words whose spoken forms are less familiar -
and whose 3pellings-suggest an additlonal or alternative phoneme. e
Some eyvidence for the iconic tendency was.detected above in the e
spelling studies where children were observbd*to“_‘_tort pronun- \Q\;
¢iatigns so as to oreate relevant sounds ‘for letiers n words they ~~
were learning to read. Because fetters are concrete units with,
distinct identities in wontrast to sounds, they may very well dominate

A}

qroe they become established as sy§iols. y T . .
9 _ ; Ve

- It is-psasible that the process™of fofming orthégraphi¢ images is

English in which phonemes in words are deleted. A8’ letter symbols for - R
sounds are established in lexical memory, these speakers may learn to

include the missing sounds in their word pronynciations. Such changes
in 23Q°°h would be expected if le Yning to read .entails a process of'
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amalgamating letters to phonologlcal gegments. Some evidence for this

possibility las available. Desberg, Elliott, & Marsh (in press)

examined the relationship among reading, apelling, and math achieye-

"wment scores and dlalect radicalism in a group of Black elementary ‘

school children. Those who had better command of standard English

forms were better readers and spellers than children who did not. 1In

contrast, achievement in math was not related to dialect. This '
i suggesta that dialect speakers may very"wdil acqQuilre knowledge of -
standard English wotd pronunciations primarily by learg;ng to read and
to spell words. . A

-

> \l\
Development of Orthographic Images. :

.- Although the eyidence i3 convincing that children acquire ortho-
graphic images of words as they learn to read, it is not so clear how
f - this capability develops. According to amalgamatioh theory, not one
‘ ' but several sudskills are involved and need to be acquired. The high
correlations observed hetween various basio reading skills and socores
on the spelling-aided sound learning task (Ehri & Wilce, 1979)
Indicate .this. ~Some of the relevant subskills confirmed by others as
' belng important predictors or correlates of beginning reading are:
familiarity with alphabet letters and knowledge of their names (Bond &
Dykstra, 1967; Richek, 1977; Speer & Lamb, 1976); knowledge of the
system for deriving soupds from letter sequences (Cuthrie & Siefert,
Ty © 1977; Mason, 1976; Speer & Lamb, 1976; Venezky & Johnson, 1973);
phonemic segmentation (Fox & Routh, 1975, 1976; Liberman, 1973;
Liberman & Shankweiler, 1977; Liberman et al., 1977). e
Ogg type of experience which may contribute to the acquisition of
orthographic .image-f8rming skill {s practice at inventing spellings.
Such ‘experience might promote the acquisition of children's knowledge
of orthography as a speech-mapping system. This 1is suggested by
Chomsky (1971, 1977) and Read (1971, 1973) who studied the spellipgs
of pre-schoolers lacking much experience with the orthographic
conventions of English. These children were observed to adopt a
system for generating their spellings. The letters used to represent
"~ sounds were quite consistent and predictable though phonetic distinc-
: -+ tions governing their choices were not always those used by an adult.
/ . In selecting letters, not atoustic segments but rather articulatory
' features were monitored. That-is, the child paid attention to what
his mouth was doing during word prohunciations and he abstracted from
- - ', dimensions of this sort in choosing his:letters., The letters chosen
IR { "("“ were ones whose names shared some feature:with the sound detected in
. the word (e.g., BOT, GRL, YL (while), HRAN (train)). . ‘As the inventor
! became more familiar with standard spellings, his choicves of letters
fo map sounds became more conventional, and morphemic patterns rather

o . than single letter-sound mappings were adopted (i.e., past tense sound
-+ /t/ spelled first as WALKT shifted to the letter D and became WALKD, .
- Read, 1971). - T g v :

Such inventive spélling'@Xperienoes might very well help beginning -
readers acquire some of the component capabilities needed to begin
storing orthogra%&ic images of words, i.e., capabilities such as -

% :
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memory for« letter Shaég, knowledgéxof letters as symbols fon sounds,
segmentation of words into phonemes. One possible advantage of .
Introducing readers to the regularities of orthographla speech mapping
by having them invent spellings 1s that they may acquire knowledge of

a very flexlble system which can be used to generate and. justify many
alternative word spelling patterns (Ehri, 1979). This may prove
particularly valuable .in learning to read English, a language which
requires the beginner to store and remembar conventional spellings .
-Which areé systematic but highly variant ip mapping speech (Venezky,
1970). . v

i

Spelling experiences may also enable learners to form more-
accurate or complete orthographic images, over and above that achieved
by learning to read words accurately. Blumberg and. Hloak (1975) found
that third through sixth graders who were taught to spell words by
~writing them before viewing them learned the complete forms faster
than children who saw and then wrote the words. Blumberg and Block
speculate that the former method was more effective because {nduced
.learners to analyze word spellings more thoyroughly, particularly the -
parts which deviated from phonetic expectations. In another study
with fifth-sixth graders, Thompson and Block (1975) found that
practice in distinguishing the correct spellings of difficult words
was less effective than practice in writing the words.

In Summary, this’ chapter has reviewed and disclissed several
studies—ylielding evidence for the operatlion of orthographic images as
th underlie printed word lea ning and create a close relationship
petyeen reading and spelling sWills. Findings indicate that ortho-
graphic images can be scanned like real words seen in print, that they
include all of the letters in a word's spelling, not just boundary
letters or letters mapping 1nto'sound3,-that silent letters may hade a
special status in these images. Findings suggesat that the presence of
orthogrigphic images 1n‘memory increases the likelihood that the
spellings produced by readers resemble single conventional forms
rather than phonetic variants. 1In the acquisition of orthographic
images, sound may, provide an essential base such that learners are led
to create phonological segments for unpronounced letters and
unstressed ‘vowels in order that the letters symbolizing these sounds
may bp implanted and retained in the %page.. Besides their central’
role in reading and spelling, orthographic images were shown to have
important cognitive functions facilitating verbal memory and affecting
the pronunciation of words. The ability to form orthogriphioc images
as symbols for sounds was found to emergé’ during the firsy two years
of reading instruction and was among the capabilities diatinguishing
beginning readers who had acquired large repertoires of printed words
from those who had not. Though promising and provocative, the claims
and findings arising from word identity amaigamation théory as well as

ing instruction are prelimi-

their implications for reading and ‘spell

nary in need of furthcv'invgstigftion;



Chapter 4: The Influence of Orthography on Reaﬁefgl

Conceptualization of Sound Segments in Words -

" One issue receiving attention in a number of reading acquisition .
studies is the role of phonemic and syllabic awareness in learning to o '
read words printed in alphabetic orthography. Results of several
studlies have 1ﬁ810atgd.that awareness of sound segments in words is a
~ prerequisite or at least a facilitator of printed word learning (Ehri,
1979; Fox & Routh, 1975, 1976; Golinkoff, 1978; Liberman, 1973;- - - -
.~Liberman, Shankweiler, Liberman, Fowler, & .Fischer, 1977; Rosner,
1974). The present atudy was intended to show that enhanced phonemic
and syllablc awareness ia also a consequence of learning to read
words. This study was conceived as a means of galning additional
evidence for a theory of printed\hord,learning, referred to as word
1denq1ty amalgamation theory, in which sound structure awareneas is
regarded.as central to the process of storing the orthographic
representations of words in lexioZI memory (Ehrd, 1978, in press-a;, in L g
press-b, Ehri & Wilce, 1979; Ehri and Roberts, 1979). To understand .
the role of sound awareness and the rationale’ for this study, a brief
summary of the theory "is presented. ' '

_ According to amalgamation theory, the major task Facing beginning
readers is learning how to incorporate printed language into their )
exiating knowledge of spoken language. In English, the primary. unit .
of printed language is the word, s8 it is at’a:lexical level that the SRS
most important learning takes place. The laxicon is viéwed as ’ -
__oconaisting of abstract word units having several different ident-

o ‘1ties: phonological identities (how words sound and are articulated); -
< syntactic-identities (grammatical roles in sentences); and semantio : o
identities (meanings). . In the course of learning to read, another
identity 1s added to the lexicon: an gorthographic image of the word.
The term amalgamation.refers to processes by which the orthographic
identity is combimed with the other identities to .form a sfngle
integrated unit in lexical memory. Orthographic forms. gét amalgamated
with phonological identities when letters are processed as symbols for
soynds. Orthograpggo identities become amalgamated with syntactio and

Y

sefantic identitiey when printed words are read.and given meaningful
interpretations in sentence contexts. As a result of these exper- =
lences, orthographic images are established in lexical memory- as
symbols for meanings as ?gll as sounds.

\ The foous of the present study was upon the print-sound amalgama-
.thnqproceas; According to the theory, orthographic images are stored
not as rotely memorized visual figures but as sequences of letters
bearing systematio rqlationahips-tothouatio and/or articulatory
segments already stored in lexical memory as the wefd's phonological

_ ldefitity. The first few times a printed word is seen, its component
C letters either singly or in combination are recognized and proqassed

W
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all contained

T , .
) . ~ S
as symbols for component sounds within that word, the lstters are
glued onto the word's sound structure in memory, an orthographic image
Is formed, and it becomes a visual symbol for thé Wword. To the extent
that individual letters within a word are grounded in sound, a olear
ofthographic representation is formed which can be used for reading
printed words accurately and rapidly and also for producing correct
spellings. : ‘

Our previous studies pxploriag the adequacy of this theory led us
to the present study. In one series of experiments (Ehry & MWilce,
1979), we gave a nonaense-sound’ learning task to beginnipg readers and
found that memory for the sounds was boosted when relevant letters
symbolizing those sounds were provided as mnemonics. We also found .
that the ability to profit from letters in remembering soynds was .

_highly correlated with the size of beginning readera' repertoire of

printed words, suggesting that this letter storage process may
underlie memory for the printed forms of words. In studying the
characteristics of orthographic images (Ehri, in press-a, in press-b),
we found that silent letters as well as pronounced’ letters were
retained and represented in memory.

r

The present study grew out of an interest in whgtber memory for
somé stlent or nondistinotively pronounced letters might be accounted
for by print-sound amalgamation proceases. Based on our theory, we
reasoned that when people learn the printed forms of worda;“thig
experience may cause them to think differently about these worda than
people who have not learned the-printed forms. "Specifically, as .
people engage in studying letters in a word's spelling, processing the
letters as sound symbols, ahd forming latter-sound amalgams, they may
acquire a new conceptualization of the word's. sound strugturg, .

\

partiocularly if the spelling includes letters symbolizing additiomnal -

or different sounds than are apparent or typlcally included in

/ |
pronunciations. For example, learning orthographic forms of the uorés"

"match" (pronounced "mach") and "interesting" (pronounced .
"intresting") may cause readers to re-conceptualize the sound
structures of these words to include the extra phoneme "t" and the
extra syllable "er," respectively. If amalgamation theory 1is ¢orrect,
if letters are retained in memory by being processed as sound symbols,
then acquisition of spellings containing such extra letters should
alter the reader's view of the word's sound structure. : '
©  Two experiments were conducted to gather evidence for this
possibility. In the firat experiment, fourth graders segmented words

which had potential extra sounds into syllables or phonemes. This was .

in order to assess their conceptualizations of the sound -structures of

" these words.. Then they spelled the words. This was to determine

whether they were aware of the extra letters jn the words", . ' . =
orthographic ‘fyrms. Target words chosen for their syllabic structure
,'§&tra syllables in their spellings (i,e., camera,

general). Target words clioseh for their phonemic properfies had extra’
letters corresponding to potential articulatery segments (e.g., catch,.

s

badge, ocomb), and these were matched 'to anotheér set of words having'

. parallel pronunciations. But lacking these extra letters (e.g., much,
‘page, home). SR )

Y
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- - Based on amalgamation theory, two predioctions were formulated.

- In the ayllable segmentati{en task, 1t was expected that whether or not
an extra syllable was detected would depend upon whether thé child had
leatned the word's orthographic form. In_the phonemic segmentatlion
task, 1t was expected that, among children who knew the spellings of
words, extra segments would be detected in words whose orthographic
1dentitiea included letters symbolizing those segments but omitted ip

. words lacking these letter symbols. . | .

’

a ~ Experiment 1

4
Subjects. The subjects were 2l fourth graders, 11 males, 13
) females, mean age /{ears 7 months, all enrolled in a middle class ~
. eleflentary school in‘Northern California. -

Materials. Words whose spellings contained one more syllable
- than their typicHl pronunciations were selected to study the effect of
print on 'syllabic awareness. The following list of target.words was
employed: different (pronounced "diffrept"), comfortable

- ("comfterbul"), decimal ("desmal"), several ("sevral"), 1nteresttng \ ;
("intresting™), general ("genral"), temperature ("tempature".,or &‘

- "tempertubé"), valuable ("valyable"), camera ("camra"), miserable
("misrable” or "miserble") family ("famly") '
[

. Hords ableeted to study the effect of print upon phoneme
awareness are listed in Table 4-1 along with a set of cpntrol words
selected beoause their pronunciations were parallel to the target

. 4. Words yet thelr .spellings laoked the extra letters. suggesting an
T deitional phoneme. . :

T . Insert Table 4-1 about here.

> o e o o ) e o e e o

f

Filler words were mixed in with the target words in the segment-
ation tasks to obscure the presence of any pattern and to prevent the
formation of a response set. Fillers in the syllable task were:

o balloon, alligator, dictionary, chimney, everybody, flowers. Fillers
;'\a’} ’ w\1n the phonemic task werq up, soft,’ all, milk, skunk, glad, on, must.

Procedures. Children were tested 1nd1vidua11y on two oooasions
T 'In the First session, they segmented words syllabically and theh
lled these words. 1In the second session, they segmented words
phonemioally and then spelled them. . '

QE?:;'\“/// LA In the ayllable segmentation tadk children were first taught how
N *to break words apart into syllables with four examples (te}eviaion.

' ‘. * teacher, biogcle, telephone). Segmentation entailed positioning chips
in a row, one for each syllable as children pronounced it separately.

s
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Table 4-1

»

B : L1;: of Extra-Letter- and Control Word Paira,-ﬁﬁéquenoy thgt Extfa-
* Phonemes Were Detected (Phonemic Segmentation Task) and
¢ Fréquency of Correct Word Speilings /;>
¢ ’ , | (Maximum = 24 subjects per word)
. Yy
\ Word Pairs - Phoneme Detection , Spellings
Extra- . | Extra- Extra- |
Eet&gr Control - Letter Con§rol~ Letter Cohtrol
catch | much 15 o 19 24
new do o 18 0 . 24 24
oén ipu N_/' m;hg 1 j9l N 0 i ' /yf 24 : -20
own ‘.;.‘.: o ot 0 L .19 -2
oomg ..h_o‘r;le‘” | 6 0 20 24
_ - badge :fpdée? T 13 . 0 17 . 2h
. LT T . L | B
pitch f: riéhl!: o ?3_ L : .3:,{;{,I- 3 }_18') R L
\ empty SR | ?lg; : - 13 —
| Means | 15.5 . - 0.6 19.3 , 23.14
. RS
| ) Z-(H -
! v i
\;‘ | ; \ v \’\ \‘ | ‘-.\' )\ : 2 N :

_ >
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Then they segmented 11 target. words mixed with with 6 filler words,
all centaining 2-4 syllables. Before segmenting, children heard the
word‘pronounoed by the experimenter, once in 1solation, once in a
meaningful sentence, and they repeated it. At the end of the task,
subjects wrote out the target words. The experimenter avoided
pronouncing the words slowly and deliberately so that the extra
syllablea would not be obvious in her speech.

In the phonemic segmentation task, subjects praotiqsd analyzing
the following sounds correctly into phonemic segments: a, as, has;
ip, sip, stip, strip; oy, boy, boyk; en, end, rend, frend. After this
training exercise, 'they were given 23 words (2-5 phonemes in length)
to segment. Subjects heard each word in a sentence, repeated the
word, then positioned chips in a row as they vocalized each segment .
The experimenter asked whether they could find any more sounds until
the sybjéct said "No."™ After the segmentation task, subjects wrote
out t target words.

Results

To assess whether children's conceptualization-of the syllabic
structure of words was related to their knowledge of word spellings,
reasponse contingencies were counted. Results are reported in Table
4-2. A chi square test of independence was significant, with chi
square = 45.27 p < .01, -indicating , :

L S e . n e e o o o M — — — — - — ot o

. Insert Table %-2 about here.

- . [
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that segmentation responses were not independent of_spelling know-
ledge. As expected, children were more apt to include extra syllables
in their segmentations if they were familiar with the spellings of the

words. If they did not -know the spellings, then they ﬁg'not likely

- to regard the syllables as preaent in the. spoken forms.

P Y N S T S :
. To verify the pattern for each of ‘the 11 words, the proportion of.

a syllables detected in the segmentation task was calculated
ately for.qorrect speilings and for incorrect spellings of the

1\ )

-words. - These results are presented in Table 4-3. It {8 apparent that
. some.of ‘the words ﬁbro”aﬂ\&iad'bonrectly by very few subjects, hence

differences in percentages“for these words should be viewed more’
cautiously. Even with this limitation in mind, it 1s still striking
“that for all words but one ("several"), a greater proportion of
syllablostas’ﬁeteoted.ror words €1led correctly than incorrectly.
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Table W-2

Number of Responses as a Function of Whether Extra

-

Syllablea Were Detected or Omitted in the Segmentation Task

and Whether Spellings Were Written Correctly or Incorrectlyd

. N
“ . . \' Spelling
Known Unknown Total
¥ Detected | 61 39 100
Syllable . - o
' Omitted 3§ 131 164
1 | .
Total 94 170 264
8Responses summed over 24 subjects, each given 11 words
< ]
<ij to segment
N v, »
g
—
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*
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- L Table 4-3 | S . _‘\\m“,f
: . Propobtlon oft Ext;a.syllqble; Detected in the Segmontation Taak . .

When Words Were Spelled Correctly and”Incorreétly

L v
, o '
Proportion of Syllables
Extra- ' Detegte& For : - o !
: Syilable o ) éorreot o Incorrect N - o _
o .~ Words Spellings® " Séellings' ' .- Difge?ence’ .
| ‘ dirzgreﬂ; | 57% (14) 208 (10) ' 37%
‘oomforpgblg 1008 (7) 3% (17) : 65%
, deoimal h 1008 (1) ._ .39% (?3)' ~ | 61% ,if
' h‘se;gral | ’ 38¢ (8)' . hhg f16) ' ; .-Gi Bl
interesting | 928 (13) | BB (1) : 478
general s 358 (17) 222 |
'bompengture ' 100%  (2) . 0% (22) + 100% ) i
vplngle ' : . 50% ’(U) | - 0% (20) | . 50%
. 5.‘q;mgra : 508 (12) 258 (12) © o5
v miserable .. . ' 100% (3) 5% (21) - 95%
family } 568 [23) - o og (1) i _56%
Mean 80% (8.5) 25% (15.4) -
e
*Number of sggllings givéntiﬁ parentheses (mﬁx s 2b) s ot , ‘o }
: 9 ) : A
n-7 h
) .
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To assess the influence of orthography in the phonemic segment-

- ation task, the number of timies an extra sound was detected in the .

segmentations of, target words was counted and compared across pairs.
A3 évident in Table !-1, sounds were discovered frequently in words
whose spellings Included a letter for that “sound but were almost never
detected in words whose pronunciations vere parallel but_ whose
spellings lacked the letter. / -

3 :

Children were able to spell most of the phoneme tanget words.
Howevqr, there were some misspellings. To determine whether subjects
were leas apt to detecft an extra segment if they did not know that the
extra 1etter was presént In the word®s spelling, the number of these-
cases was counted. There Were 31 misspellings in which the extra

s

"letter was om\tted. In T7% of these, the extra sound was also not

detected in the segmentation task. (If “empiy™ is excluded from this
analysis, the percentage Jumpb to 90%.) This. auggest that it is when
children acquire orthvgr hio symbols that they become aware of

' addtthnal phdnemes in the pronunciations of words.

From Table 4-1, 1t is olear that not all letters were equally ‘apt
to persuade aubjeota of the existence of an additional sound in the
word. For example, the letter B at the: end of "ocomb" was not often
regarded as symbolizing a sound even though it was spelled apcuragely.

. ) _

It was evident from subjects' comments in the pHoneme task that
spellings were influencing their segmentgations. Some remarked about
their uncertainty whether you could.really hear the B in comb or the T,
in pitch. However, it was not the oase that spellings were the sole.
basis for segmentations. Only a couple subjects allocated -chips -for
silent E and'for C and H separately. Most ohildren 1gnored fruly
silent letters and they created only one sound {n seghentjng words
spelled with consonant digraphs asuch as CH. . “

Discussion

g

These results aupp rted predictions that subjects' oonoeptual—

" 1zations of the syllabié and phonemic segments in words would be

.

1nf1uenoed by their knéwledge of the orthographic forms of the words.
However, some limitations of the datsy need to be mentioned. The index
"used in the ocase of. syllables (Tables 4-2 & 4-3) was the total number

of responsés summed over sub jects. Sincer this violates one assumption
of the Chirsquare test (i.e., independence among observations), its
results are merely suggestive. Also, target words used in the .
syllable task were more difficult ‘to spell and there were many more -

incorrect spellings than in the phoneme task. Thus, subjects who knew

how to spell few words contributed little to differsntial performance
patterns. It may be.that the relationship between orthographic \
knowledge and syllable oonqeptualizationa holds mainly for better
apollers. 'This poasibility is suggested by other findings (Frith,"
1978; 1979) and needs further study. \—///)
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, Mlthough a causal lnference waq deelred finUings of Experiment 1
~ demonatrated qnly that a correlatlon exists between orthogrédaphic
knowledge of- words and. congceptualization of their sound structure.
.- The phoneme words ‘explored in Experiment 1.were learned out'stde the
*  laboratory, and so it 1s-not clear that subjects' sound structyre
conceptualizations were ‘acquired from .reading the words rather than
from some other experience, Also, the experimental and.control © .
R 'phoneme words were similar but not identic¢al in pronunciation.. ‘A
. e econd experiment was conducted'té show that phoneme. conceptual-
' zatiohs arise specifically ocut: of reading experiences with wWords and
that .for "identically bronounced words, the way readers conceptualize
- their, sound structure dependq\“pon which sounds they see symbolized in.

.

" ?'-- : 3 Expegiment 2 ?,' _"f"'
:. “ - "[ . \ ’ .\
Subjacts. MiddIe £lass, Northern California fourth graders were
selected, 10- halep, 14 femalés, mean age 116 ‘months.

.

Mateﬁigls FiVe nonsense words, each with two spellings were
. created as pames  for pictures. of animala (i 8, elephant duck, COW,
e _snake, pig)’ Y One spelling included an. extra Tétter which corresponded
- . - to a potential sound {in the word. The othen 3pelling lacked this
' extra letter., Pronunciations were 1dentical ror'palr membersx
pairs (extra letfers underlined)” were* b < -banu; drowl - dréY;-"
simpty - simty; tadge - taj; zttch -'z o

. . A
- , .y

-Procedures. - ;
printed word reading scores on a 116t of 84 wonds taken from gnlfee &
= Calfees (1977) Interactive Reading Assessment System.‘, One.member. of.
‘each pair learned the set ‘of names spelled with the extra lgtter, the
other member Yearned the cdntrol set. Chiidren ware tested individ-
ually‘ On one day, they were given the word recognition tést. On- B
subaequent day, they completed threée tasks ordered as follewd word
- L learning, phonemic segmenta;ion,qspell g. 3§, .o
N N p 0 . ‘ 4 e A . ~
In the word 1earning task chiidren practiced reading the five
-nameés printed alongside pictures of an1Mals for a minimum of three -
‘triala or till they performed perfectly. Then thep; re shown the - -
names alonewand asked to recall ¥he associéted an im to a oriterion
- of one perfect trdal.‘ Then they were “showh the pnim”' plcturés and -
. tried to recall the' names ror a minimum of three trials'cr one perfect

] tr’i&l- N *‘ . . [ . ,_‘ o '.»'._‘ o .- . N . l}

e, S % ~ﬁ.

S In the phonemic scgmentation task first ‘the experiqenter

' demonstrated phonemigq eegmentation with an example and had children
practice on the following sounds to a criterion of ‘one perfeot .
Tsegmdﬁtation° ‘as, has, ti,-tip, stin, atindy. Children répeated
¢ .. eadh sound, then divided it into .segments by 1ining up dounters ‘to:

. < u e ldentify each phoneme as’ they pronounced it. Then, they. were reminded
7l. L of the. animals, shown each picture bt not the print, and asked to, ™

. 9-;{segment 1ts name which wae pronounoed,by the. experimenter. IR
- s “ . . ] b - .
T Ty N o e s ' -
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s After thia, thelr nemory fon the orthographio forma of the names - '
: was ohooked by having Qhom write out the apellings. : .
v . ) ’ . . . ,. . -
' Results S g

g

: Before reaults of the phonemie aegmentation task are presented,
g 1t s necessary to ‘gorisider the adequacy of subjeots' preparation for .
‘)// . - this ‘task. To verify that .palrs of experimental and control subjeots ‘

- " - were equivalent intheir ward reading ability, a matohed-pair t-test N

was conducted on their printed word necognition scores on “the Oalree

test. . The mean number of cerrectly read words was 64, 2 for the. L

’ extﬁa-lotter group, 64.4 for the sontrol group. £(11) =0.22, p > .05.

A1 o Neverthelesa, the extna-letter su deota took signifioantdy fewer
e ' "trials -than the control subjects in 1
to a oriterion of one perfect trial: = 2.3 trials vs. 3.5 trials,
t(11) = 2.88, p < .05. In order to accodpt for this differepce, the
e types of. errors made by the two groups in pronounoing the words during
- ' . the learning trials were compared. For-three words, the presence of
' ”“”'I.extra letters appeared:to.reduce the frequqfqy of miapronunoiationa.
'_ -Children ' who learned to-read ﬁbanu” omitted the /y/ sound 14 times in _
X ’thelir pronunciations, whereas this ‘omission ocourred only-rour times .
_ . with "banyu." The CH sound in "zich" was erroheouslg pronounced /k/-
—_— . v /8/ four times whilq this error never oocourred with "zitch " With
' "tal," mispronuncig&iona of the vowel occurred seven times’ and /J/ two,
o “times, wherefs:onl three ‘vowel ‘efrors ooccurred with "tadge," a form ,
in which DG fuﬂbtions as .a marker to shorten zzgrpreoeding vowel, .

. _ aocording\to Venezky (1970) ** These results s(ggest that extra letters °
' . in word spellings may reduoe the timq needed to learn printed words,
s either because they help learners decode the words more acourately
and/or because they improve learners' memories for correct
: pronunciations.. One exception to this generalization did ocour,-
N ; indioaéinq that’ extra.letters may not always serve this. functiqn. The -
o presence of an extra W in "drowl" (a rHyme of Mhowl") prompted more '

.

PO drbl" 1. Qe 7 vs. 2 errora) . , | ' e
’. Lo s ' L T Z g s ’
e ; R Despite ‘some 1n3tia1 decoding 1nqgouraoies, all subjects in both .

]

L . ' groups were able to reach criterioqkin léarning the nonsense names.'
©rrio, .. That they had stored the words 1in memo was’ apparent from - ST
S ' performances on.the spelling task where. Bhe' mean nufbers spelled

N

ox&ra-lettor group; 4.5 for .the control’ group, 3(11) 2\1.75, p > .05.

\'¢ ; -the extra-letter subjects’ productions ‘and was omitted in 931 of the
T ' control subdoéts' apollinga”“These data bonrirp that ‘most “of the
Do . orthographic. fotms were aUOcesarully atored inrmemory and avatlable
g .o v for use" in the sgsmentation taak.” : :j" W AR PR

. c A . . \‘; N ot
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U or prinary intepest were the phonomic segmentations of
¢ extra-letter“and oontrol. ;ubjects. quults orrerbd unanlmous support
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rning to read the animal names /'

a

;{ EERT vowal mispronunciations, (1.e+, rhymes of . "touel" and. "fhpl") than v

- correctly (nax:lmuni = 5) were high and eq 1valent X al.2 for t:he - e
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Among the spellings produced, the extra lettar was inollded -in 89% of _ : ;



for the hypothesis. Extra letters were distinguished as separate
o= N onc{ic segments almost éxclusively by subjects who learned these
8pelltngs. Whereas all of the extraletter subfeots included Between 2
" and 5 extra-letter adlinds in their®segmentations, only.two out of 12
f control subjectsa found any extra sounds, and only one apiece. A
matched-pair t-test was highly significant, t(11) = 7.83, p < .0l.
The mean numbers of segmgnts.deteo@ed by the two groups were 2.9 rOf//
' Iy extra letter subjects, 0.2 for control subjects (maximum = 5 ‘
: . segments). These findings indicate -that ‘the visual forms of words
\7\ ,) o aoquiredrfpom reading experiences serve to shape learners'
conoepgualizations of the phoneme segments in those words. .

* - Inspection of segmentations revealed t some words were more
—r. "apt to provoke extravletter..segments than others. The proportion of
. subjeats aut of 12 who detected %n extra segment in each of the
following words was: tadge (83%),~zitch (83%), simpty (581),»banxQ
(33%), drowl (33%). These proportiond differ somewhat from those ~
.observed in Experiment 1 with parallel word forms (i.e., Sagge sug,
pitch 54%, empty 50%, can you 79%, own 50%). Two differedces between
the experiments might account for some of the variation. Subjects in
Experiment 1 were less accurate in their .spellings than subjects in
Experiment 3. Alsg, they had not been exposed to the spellings just
prior to the segmentation task.. Although individual spellings and
individual sub jects may introduce variability into the process, . \

< . nevertheless pregent data make. it clear that the process does operate.
' . ' e ’

|
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— ., Discussion ' S .\\

_ ‘ Hypotheses received clearcut support in the two ex‘;niments{ AL
.~ & Readers' conceptuattzations of the sound structure of words did appear
< : to be influenced by their kﬂﬂbledgc of word spellings. . When given the
. task of segmenting words into syllables, children were more apt to _
. detect extra syllables if they knew ;hat the words'- speglings iﬁc%pded
letters symbolizing these extra sounds. In segmenting by ‘phonemes, -
-Whether children detected”an extra segment depended upon whether
.. spellings of the words’contained extra letters = bolizing these
- - phonemes. The influence Qf spellings on phonemic Segmentation was
-7 - evident with both real words lewrned outside the laboratory and .

e - nonsense words taught to subject i;’gingripent 2
L Lo ] ’ g . - ] , - . . . \ ' . A
The importance of syllabic and’ pHonological awarenesspas -a

. o prerequisite in learning. to read words has _;be_e‘ recogniz By s veral .
>‘: 5 . researchers (Ehri, 1979; Fox & Royth, 2975, 1976; Gleitman & Rdzin,
o ' 1973, 1977; Goldstein, 1976: Golinkoff, 1978;”L1permén, 1973; o
' - Liberman, Shankuailer,'Liberpan,'Fowlgn, & Fiacher, 1977; Rosner,
1974; Rozin & Gleitman, 1977), The present study extends these
{1ndi$§s by.showingfthat_ayllabio and phonemic awaremess is.also a
BT ‘ consequence of printed.word learning. lcoording'to amalgamation
N theory, the relation¥hip is best characterizedhas a .two'-{ipyl _
T interactive process. . Readerg need to be able to analyze yords Into
" L Lsounds 80 as to recognizeq what segments there are to symbolized in
o print, Cortespondingly, when they look ‘at the printed forms of words,

@
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they need to be able to justify the presence of letters by finding
3ounds 1in the word for them to symbolizé. Thelr akill in doing’ this
depends ypon the extent of their general knowledge of orthegraphic”
speech-Mapping patterns (i.e., knowing which letters can be silent,
which combine with others to symboliz 3ound, etc.). "It also depends
_~ upon their ability to analyze and posh bly modify the word's sound
structure to take account of unexpeoted letters. This reciprocal
: processing of lettensound relationships is thought to be necessary in
. order for letters to enter/ﬁmmory and form orthographic images whi
\ - are grounded’ iﬁ)pound. Present rindings contribute support &0 thi
_Plcture of printed word learning by indicatipg that orthography does
" leave 1ts -mark on the réaden's conceptualization of the sound
structure of words, (ery posdibly 1p the way portrayed by the theory
. ~ . Ve :
b Of course, word learning prooeéses explored 1in the present study
do not explain how all letters get«stored in lexical memory. Clearly
there are limitations op the extent that pronunciations of words cah
be conceptualized to’ include a sound for every letter. In the present
study, letters haying potentihl cortelates in sound were examined.
Truly silent letters represent anothen’class of letters which are very
likely remembered in other ways, possibly by recognizing\pheir
functional rgle as markers affecting:the sounds ofwother letters
(1.e.,asilentl E's, double consonants) (Venezky, 1970), or as part of a
letter cluster which as a wholedsymboliZes,a typical Goﬂﬁd or blend of
sounds (i.e., ghost, talk, light .cough, ache, debt, amateur, autumn,
guess, honest, know, Qiﬂﬂ) as a purely visual figure ococupying *
- bt space 1n the orthographic image but lacking any root in sound (i.e.,
: ‘ business, island, castle, dahlia, hemmorhage, - Wednesday,; awkward,
answer, Lineoln) Faqtors influencing memory for letters which are
not grounded in a single sound might be how frequently the words haVe
been seen, and whether the reader has seen enough different lexical
instances to.induce the spelling pattern as a general visuhl form or
as a letter cluster mapping speech. TMese processes aw?it study. 5
5 ) .
T Other researchers have'identified changes effected by orthography
T on readers'! awareness of sounds in words. Studies of preschoolers'
(/ invented spellings (Read, 1971, 1973) reveal that children may’ o
olgssiry‘§ounds in unconventional ways until they learn moré about
_ standard letter-sound relationships and word spellings. For example,
N . prereaders may treat the affrication at the beginnings of words’ such
’ as "train" and "chair" as the same single sound (spelled with an H),
whereas first graders who have learned about oonventional print regard
4 e the initial sound in "train" as more like ”teddy" than like "chair," -
and they analyZe ,xr" as two rat;;r/than one sound. Other shifts ]
Qocurring in the conceptualizati of sobnds which may be provoked by %{
eaperience with print are: aveolar flaps perceived by the prereader
_ as D ("dirty" spelled DERDY) shifting to-T; préconsonantal nasals
y which may not be distinguished as separate sound segments ("sipk" -
s ‘spalled SIC) prior to contact with conventional spellings; verb
inflections perceiVed phonetically at the gutset (WALKT) but shifting
‘to & morphophonemic basis (WALKD) with print experienoe.' Liberman,
Liberman, Mattingly, and Shankweiler (1980) describa data of a .
difrerent sort indioating that learting to read stimulates phono~

.
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.:;’logloal development. They gite an unpublished agnqykby Morais, Cary,
» Alégria, and Bertelson in which the phonologlcal ‘segmentation
capabilities of matohed groups.of literate and 1lllterate adults in
Portugal were ocompared, Wheroas the* l1iterates passed the test, the
) 1111terates did not.” It may he that oconceptualization of words as
comprised af-. phoneme segments requires knowing about letters as sound
aymbols and?haYing;auqh visuvalumodels available in memory.

" Resullts of the present afudy suggest that acquisition of
apallings may alter the way readers perceilve those words as being
prohounced, particularly {f there is a discrepancy between the
spellings and their typical pronuhciations. This possibility carries
some interesting implicatipns régarding the {mpact oT\reading

- acquisition on .language lea g. It is commdnly belleved that Black

;o English (BE) speaking children learn Standard English (3E) word
.pronunciatio by listening to SE spealqrs. However, an equally -
important ex?%rience may be learning to read and spell words. This
may be one of the primary ways that BE speaking children learn which
consonants are missing from the endings of words in their speegch -
(1.e., morphological endings such as past tense, plurals, fina¥ /1/,
/t/, /d4/, /r/) (Labov, 1967). When they learn to process letters as
sound symbols and to store printed words in memory, the need to

/ Justify extra letters may cause them to reconceptualize the sound
structure to include these letters. This process may be facilifated

v by the presence of SE modelé’%o«reinﬂgrce these print-based
pronunciations. B

L Some correlational evidence in‘qupﬁgbt of this possibility/is
offered by Desberg, Elliott, ‘and Marsh (1980) who.examined the _
relationship among reading, spelling, and math achjevement scores and
dfalect radioca ism in a group o Black elementary school children.

— Those who had’ ettgr comman f SE forms were better readers and
spellers than those who did nd¢. In contrast, aghievement in math was,»\1\

npt related to{.dialect. Though this evidence falls short of
ndicating a caugal relationship, it does suggest that dialect
. Speakers may acqulxe knowledge of SE wopd prenunciations by learning
to read and spell words. More evidene”gs'needed on this possibility. P

The impact of puint—upon pronunciations may not be limited to
. nonstandard dialect /apeakers. It maybe that the process of léarning ¢
to read and spell words teaches all readers a new literary English
S -+ dialeot reflecting the visible phonology andfsyhtax'éharaqtehizing
o printed. forms. - Word pronuhciations such as those entailing extra
Ny, * " syllables in the present study may be examples of forms unique to this
' dijalect. The possibility that learning to read #juips the speaker
. with such a dialect explains a curious phenogpenon, desc¢ribed by
Goodman and Buck (1973) who listened to several proficient BE speaking
children read a texg aloud and then retell the story from memory.
Whereas the readersfshowed no dialect miscues in the rfeading task,
 they displayed much dlalect 1fftolvement duringjtheir retelling
" immediately afterwards. The reason why speak may be able to read /

-
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o ' wWare rorméd in memory and amalgamated to sounds.  Though intriguing,

I this extension of present flndinga, is speculative and in need of
R ~ . fuarther study. . : : . - R SR Y
&»

Tfe 1dea that word spellings provide an alternative, psycho-
logically compelling model for sound and that théy compete with )
‘pronunciations in speech when the two differ has been proposed by ;o
Kerek (1976). However the consequence he suggests 1s not that the two
co-exist but rather that pronunciations mapped in print may drive out
and replace spoken forms. He proposes the iconic principle of "one
g ‘ graphic form - one phonetic form"™ (p. 3267. According to this
- principle, when orthography 1s discrepant with speech, there i3
pressure to change pronunciations 30 as to maximize the iconic - - -
relationship. Kerek cites several examples of historical shifts in ' '
pronunciation which conform to orthographic patterns, for example
. "victuals" which used to be pronounced "vittels." Although Kerek may
be right about orthography creating pressure, whether or not spellings
take over in speech will very likely depend upon whether comézging
spoken forms have a strong oral tradition and also whether th
' ooquq;ty of speakers tends to be literate or 1lliterate.

In sum, this discussion makes it apparent that study of the
impact of orthography and learning to read upon speech production a9
well as linguistic and metalinguistic deveIOpment offers many
interesting possibilities for future research.
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€hapter 5: Effects of Image Training on Printed

Word Learning 1in Children

The purpose of this study was to compare the benefits of two types
of practice on what children learn aboutdbrinted words. The practice
procedures were designed to test whether the kinds of learning,
experiences regarded as central ﬁy word 1dentity amalgamation theory
might indeed prove more beneficial in learning tb pronounce and to
spell words. According to Ehri's theory, the process of learning to ,
read and to spell words entails storing the printed forms as visual
létter-analyased Images In lexical memory. Letters are thought to
enter meémory not in a rote fashion but rather by being recognized as _
symbols for sound segments detected in the word's pronunciation, The *
study reported here was intended to determine whether explicit .
instruction and practice in the formation and storage of orthoZraphic
Images might enhance children's ability to read and spell those words.

Recent studies (Paivio, 1969, 1971; Shepard, 1978; Kosslyn &
Pomerantz, 1977) have provided clear evidence thdt mogf_people have
the capability of forming mental images which they claim to "see"
inside their heads. Although using pictures or objectssrather than
printed words as stimuli, this research has indicated that images may -«
be effectively utilized as mnemonic devices for retrieving items from

memory. Such findings seem to hold particularly firm for items which v

are predominantly visual in their original form.

recent, the~general concept has bee part of reading theory for some
time. Ip an early study on the relationship between reading and
spelling, Kottmeyer (1952) noted that children taught to read by the
"look-say" method of instruotion were able to accurately wiite out
words!ghich they had learned to read but had not practiced spelling.. .
He reffsoned that the children had ehow formed mental images of the
words while they were reading and thht this visualization was later
1 oalled upon for reference when it became necessary to produce spell-
ings for the words. Mackworth and Mackworth (1974) have postulated
that diff'erences in scores between good and poor readers zz a task of
.9pelling judgment are due to better readers' skill in using a clear
‘internal image of the word as a "match" for the test words. Wopre
recently, Simon and Simon (1973) and Simon (1976) have attempf®d to
explain the spelling prqduction aotivities of children in teims of .
specific visual images which are said to provide varying degrees of

While supperting evidence for o'thographic images 1s relatively
e TR

<

I information needed to write words. According to Simon (1976), these

images may be complete or incomplete depending upon previous expep~
ience in reading and writing the words. In addition, complete motor
, representations may also be present in memory for words which haye
. been -written many times. ‘ P o r . EV”\\;\\

~N

The above conjectubes concerning visual word 1maéeé‘havefaride
primarily in the context of studies on spelling and have not been
assigned a role in any theory of reading. No mttempt has been_maﬁq t?
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‘reasoned that if spellings facilitate recall be

. > .
determine the stage.at which visual images emerge as useful tools for
young readers. Nor have efforts been directed toward noting the
rel nship, i{f any, between visual Iimages and overall reading
ability. These questiona have been considered by Ehnl who has
postulated that orthographic images are the major source of Inform-
ation for rapid word recognition as well as cotrect apelling produc-
tion. Her firat attempts to provide evidence for this theory sought -
to verify that beginning readers possessed the ability to form
orthographic images functioning as mnemonic devices for word storage.
These studlies also sought to determine the point at which imaging
ability became operant, Findings (Ehri & Wilce, 1979) indicated that
childrens' memory for’ CVC nonsense sounds was improved when they were
shown letters symbolizing those sounds during study trials, Ehri

interprets results as indicating that orthographic images play a

central role. - She argues that spellings were used by children to form
orthographic images which were then stored in memory and recalled
during the test phase. Whereas only some first graders were able to
benefit from letters in learning sounds, most second graders found the
spellings useful. This suggest that the abil to utiIize ortho-
graphy as a mnemonic deviceé emerges somewhere be een the first and
second year of rnading lns%fgotionl

In order to confirm the hypothesis that the children were actually
foriing orthographic images and subsequently retrieving them from
memory, an additional experiment was mndertaken in which-specific
instructions to imagine spellings was given to one expérimental
grgyp-. The children in this condition listened to a/CVC pseudoword
spelled orally and .were in truoted t® make an image Of 1t in their
heads. Corfirtl/subjects mzrely pronounced the words twice. It was.
augse they Pprovide’

performance should-be
This

orthoglaphic images to be stored in memory, theff
better When the chlldren are told to imagine the spellings.
prediction was confirmed. - »

Further studies in image reoall and spelling produotion have
provided additional evidence that children acquire images of the
orthographic properties of familiar words, images which include silent
letters and irregularities in spelling (Ehri & Wilce, 1979; Ehri &
Roberts, 1979). _

& -

The, present study was designed to inveatigate the role which
specific instruotion might play in fostering the formation of ortho-
graphic images in beginning (second grade) readers, particularly
readers of average and low ability. and to examine which aspects of
word knowledge might benefit from this fns&ruction.

qﬁ ‘.\.

Second gCadors (spring semester) -were -selected as aubJects._

‘Results of several Ppretests were used to- form matched pairs and\to

distinguish three reader ability levels:(i.e., hiEFT‘auqiage, low).
‘Two types of trainins procedures were devised, one in which subjects

prnoti 1magining the spellings of printed words, another in which
Ject crely looked at spellings but never consulted their memories
lnr tion about the words. Pair members were assigned

'u’i‘
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randomly, one\Qo the experimental (1mqge training) group, one to the
control group. Prior to the word training sessions, all subjects were
taught to pronounce and identify the meanings of ten printed nonsense
words. Nonsense words were chosen because 1t was impossible to locate
appropriate real words unknown to all subjects, In teaching the
¢hildren to recognize the words, an attempt was made to approximate
the lexical conditiéon which a child might normally encounter in adding
a navel word to his vooabulary. All of the words were taught as nouns
labeling unusual pictured objects or creatures (i.e., a scarthop was a
plant which grew tools instead of flowers.)

During the training gessiona, experimental children practiced
forming and consulting orthographicvimages of the words. Control
sub jects performed similar operations but always with the printed -
forma in {t}lpview. Three word learning tasks each requiring a Y//f/'
different—type of letter analysis were designed to direoct 'subjects
attention to orthographic details of the target words. For experi-
mental subjects, the first analysis task entailed locating the
positions of letters on a tagboard strip according to the position of
the aoundqtthey symbolized in the words. This procedure was intended
to help subjects amalgamate letters and letter patterns to sounds. In
* the second tasK, experimental subjects were required to ocqgsult an .
image of the word in order to answer questions about the 3‘68enoe or
absence of specific letters. This procedure was intended to help them
_ detect and corredt unclear visual components of the image.\ The third
‘ analysis task required experimental subjects to unscramble the letters
of each word to produce 1its correct spelling. This fdcused attention °
upon the sequencing of component letters. Control subjects performed
- the same tasks but were required to look at the word on a car rather
than consult their memories in order to position letters or ankwer

quesations correctly. : . _ -

| At one and five day intervals following the training sess.ons,

.. various posttests were administerd to measure subjects' knowledge of ¢

S . ' the wvarious jldentities of target words: accuracy and speed of
- ' pronmunciations; :spellings; meanings. It was expected that children

- glven image training would acquire more complete knowledge of the
orthographic detaids of words than control subjects since they
practiced committing letters to memory. In addition, because their
orthographic knowledge would be more complete, experimental subjects
were expected to decode worda more acourately and rapidly than control

' "subjects, partioularly on“a delayed recall task. According to

amalgamation theory, words .whose _spellings are more completely

" amalgamated to their sounds should be faster to pronounce. Evidence
for this is asuggested by Frith (1978) who fqund that , in a sample of
good sixth grade readers, those who were also good spellers were
faster ‘at decoding rgmiliar words than those who were poor spellers.

. . c\

NV A Since'the word. training procedurea were‘not ddsigned to influence

semantic acquisition processes, experimental and control sub jects were - .

not expected to differ in their knowledge of word meanings.

Finally,_it was expeoted that 1nstruotio:/yoaid\cxegg a bigger
Y ‘ I , . ! Lo +
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a impact upon the word knowlpdge of poorer readers. Since good readers
- are more,likclj“tovengagq In effective learning activities (1.e.,
' lmage . Btoring processes) apédtahéoualf\thpn poor readers, the benefits
of image training were expected to be more substantial among the
' poorer readers. '

Some questions of lesser importance were also addressed in the
present study. Paerfdrmances of the three reader ability groups were
compared in the various tasks to determine which word learning skills
wight best differentiate the groups. The order in whieh two posttests
were administered was counterbalanced across sub jects to determine
whether prior completion of° one might contaminate pecform- ance in the
other. This inforpation was considered useful in the deslign of future

4tudiey. Singe children's'knowledge and skill in learning several
different aspects of printed words were measured in the present study
(1.e., deéBding accuracy and speed, trials to learn pronunciations and
meaningays~apelling production and recognition, memory for word
meanings), correlations among the various measures were ,examined to
. determine which skills might be more closely related and
- interdependent. ‘ .

-~ *

- : ‘ METHOD

Subjects - ' .
. $
Fifty-four second graders, 27 males and 2 females, mean age 7
years, 9 months, were utilized as gpbjggfit he children were taken
} frop four olagsrooms~1n an upper middle 33 school. The study was

corfQucted in t Spring. _ i

—_—m—

Matched pairs of suh Jects were formed using three pre-test
measures: a general ‘word recognition task,.a portion of the Wide
Range Achievement Test,. and the Reading and Language sub-tests of the
CTBS which had'been administered by school personnel the previous
= » May.* Members of|each pair were randomly assigned to the experimental

N | and control grouLg: ' T : R - ”“é

Matefials and;qucedureq

. - . L
: r The QXpegllenter worked with each child individually on five
-‘\\ occasions. During the first session, five pretesta were given to

. measure various aspects. of the child's’ knowledge of printed language.

o o During three word training sessions, each child was taught to decode,

_ T and understand the meanings of ten nonsense words: owumbly, moaple,
. croolark, biacha{fE}oinder. scarthop, teagic, ghirb,‘druzfang,‘ ' ’

‘ rostinvam. Experimental sub jects were then.given addit{onal training

‘in letter sounds and letter logations using techniques designed to
aocqntuate'and_improve visual images of the words. Condtrol sub jects
were taken through tasks which were cdmparable except in image

- - ‘formation procedures. - In . the final session several pogzntests'werq

a ~administered to measure the effects of training. = -

. _ .
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Pre-Tests . i

California Test of Basic Skills (CTBS). The most recent Reading
and Lar guage sub-test scores available were those given to subjects by
teachers at the completion of thelr first grade year. Scores were not
avallable for 12 new students. The experimenter noted grade equiva-
lents for each child's Reading and Language sub-tests and averaged
them to provide a single Reading/Language equivalent (i.e., Reading
? 2, Language 1.8, Average = 2.0).

Word Identification and WRAT. Each child was aaked to read aloud
130 words varying in difficulty. Forty-three of these words were
randomly selected from the Dolch Basic Sight Word Tesat and 42 words
were taken from the Johnson List of Second-Grade and Residual Words.
The remedning 45 words were drawn from the Wide Range Achlevement Test
(WRAT), Level 1 Word Recognition sub-test, grade equivalents 1.0 - 6.1
inclusive. The words were typed on white 3 x 5 inch cards and placed
in a small ring binder. The child was allowed to turn the cards and -
to proceed at his own rate. Instruction was given to skip words not
immediately recognized and to avoid lengthy "sounding out"qof any word.

Decoding Nonsense Target Words. Subjects were shown the 10
noﬁBSnse words which would later be used in trai g and they
attenpted to oreate pronunoiationquor each. The words were typed -/;7//

)

individually on 3 x 5 inch cards and presented in a small ring .

binder. yStudents were allowed tg proceed at their own pace, told not

to skip any words and encouraged to "sound out{ if necessary. _ “ 7
- —

Oral Spelling.‘.Children were asked to listen to a tape re ing
in which the experimenter spelled -but did not pronounce 12 real words
varying in/length from 3-6 letters. The words were taken from the ‘
Word Recognitidn pre-test previously described. Pilot testing in“g
comparable population indicated that these words should have been
easily recognized in print by most of the subjects.  To check on this,
performances in the word identification task were inspected. Results
revealed that only 3% of the word readings were incorrect, all errors
coming from the 1dW ability readers. _ “

The words were: green, little, them, saw, black, show, who,
close, hest, please, eat, better. Children were instructed to listen
to each oral spelling and to try and write it in their heads as‘'they
listened. As soon as the word was recognized, subjects said it

alqud. '~ Ten seconds were allowed to identify each spelling.

Spelling, The same 12 words used in thé Oral Spell!hg pre-test
weére pronounced and /the chi]ld was asked to write each one. .Spellings
were scored on two - levela, the oyerall correctness of the word and its

- oorrect length (1.e., who spelledzggn would be incorreot in‘overall
spelling but correot in n that it contained three letters, better
_spelled beter would be 1ncorreot in both 1nstaroes .) .

Jerer

Training‘ c ) b kﬁ\\\

All. training sessions were made up of two distinct phases, a

N
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[ prelim{nany word learning phase which was conducted identically for
! both experimental and control subjects, followed by an experimentally

; manipulated word analysis phagse. 1In the latter phase, aexperimental

subjects were given instruction in how to form visual images and were
asked to perform three analysi{s tasks requiring the use of those
images. Control subjects performed the same analysis tasks but were
.g1ven no instruoction Ln'rOrming visual images. They petformed the
three tasks while looking at a card displaying the printed word.
Training sessions were aspread over 3 days with fgur words being taught
on the first day, three words on the second day 4nd three words on the -
third day, for a total of.ten words. For each word set taught on each
day, preliminary word identification preceded the three analysis
tasks. At the end of the second ‘and the third training sessions, the
previously learged words were revlewed.

Preliminary Word Identification Learning. ‘Nonsense .words were
chosen as targets for training. Howevér, it was desirable that the
children treat these words as If they were real thus allgp(ﬁg_the
anlly“s tasks to more closely approximate conditions which might be

found ctual word learning: To do this, the children were taught
to read ch nonsense word and to provide’ a meaning for it prior to
the analytic phase of training. '

- "At the beginnfng of each sesasion the experimenter presented the
children with the three or four words to be learned that day. The
words were shown individually, printed in the lower portion of a 5 x 7T
‘inch-card. A distinctive and unusual object or animal was chosen as
the meaning for each-word, and a pilcture of this figure was drawn in
the upper portion of the card. These pictuyes are illustrated in
Figure 5-1. Names for the pictures and defgﬁltfbns were as fpllows:

(- druffant - a cat with five tails; ploinder - a book that tg}kg; ghirdb
- a two-headed pig with clothes; teagic - a oreature from suter space
with a horn nose; croolark - a hat for rabbits; owumbly - a flying
hippopotamus; rostinvam - a ladder with hands and feet; moaple - a car
with an umbrella; bischa - a cow with three eyes; scarthop - a plant

‘uthat grows tools.

" R — Hmmmsmmmm e e
Insert Figure 5-1 about here.
________---__I_J‘E':“:."". ________ - (

On the first trial, the children Were told how to pronounce the
word and were given an oral description of the picture. To verify
pronunciation and understanding, the experimenter had the subjects
repeat both the word and its meaning. On subseguent trials, subjects
were shown the printed words alone and asked to recall thetr pronun-
ciations and meanings. The experimenter corrected any errors or - *
omissions but not until.after the child had attempted to recall’ both
résponses.. The picture cards were shown following each response on - -
the first recall trial. On subsequent trials, corrections were mad
orally. Pour. different word ordérs were employed across trials. Each
child was taken to a criterion of one perfect trial or a minimum of
four trials. : N ~

*
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R _ Figure 5—1\. Pictures and their names.
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On Day 2 and Day 3, review trials were given immediately following

learnaed on Day 1 plus the three words learned on Dayf The Day 3
review included all ten worga. On review trials, dren were shown
each word. and asked to prondunce it and to glve its meaning. They
were taken to a criterion of one perfect trial. A%l children negeived

a minimum of* three trials.

the word analysls tasks. The Day 2 revlew included e four words
vl.2
11

Word Analysis Training. Following word ident{fication learning on
each day, subjects were told that they would next perform several

.‘tasks which would help them learn more. about the words. The three
word analysis tasks were presented successively and always in the same = °

order: leter placement, letter verificaton, and letter unscrambling.
/ .

The three analysia tasks were designed to encourage experimontal
3ub Jecty to coordinate the sounds with the gositions of the letters in
the target words and to store thede amalgams in memory. This was
brought about by reqd‘!ing the children to form images of the words
and to relate letters to sounds, Throughout the tasks the
experimental children were called upon to.use their stored images to
recall both orthographic and phonetic details of each word. o By means
of speciflic error correction procedures, experimental sub jects were
able to amend and imprave their images thus allowling more complete

-

storage of the words.” : &

Whereas experimental subjects utilized their memories of word
forms, control subjects performed the analysis tasks always Fith the

printed words in Yull view on 3 x 5 inch’ocards. Such a proceduré made
e possible for control subjects to practice discriminating specific

phonologlical and orthographic details of the words without engaging or
testing the adequaoy of their memories for thé"hgrd forms. X

Prior to begjnnfﬁg the'tasks 1n~the experimental: oondition, ) ,
subjects were given 1nstruotions designed to help them {inderstand the
nature of visual images. The children were asked if they knew the

a\meaniﬁg of the word "imagination". If any child did not appear to

understand, the experimenter desoribed imagination ‘as the following:
the making of pictures in one's head, remémberﬁmg jevents or people,
and "seeing" them in the, mind as if they. were real. Subjects were

' £old that sthey would need to use their imaginations in learning mare

about the words which had just been presented.- SubJecgp were asked to
cldse\their eyes and to try to imagine their own classroom teacher

walking to the blackboard, picking up a plece of chalk, and turning to.

write a word on the board. The children were .told to watch the
teacher print the word "tree"™ on the board, then put the chalk down

-and stand aside thus leaving the printed word alone on the@Bard. Wt
. @ach step in this proceéas the children were asked if they could "see"

what had heen described. In all cases affirmation was elicited before

*proooeding N .- . S

the point where the child imagined the word alone on the
blpok_oard he was. naked how many lotters he saw 1n the word.
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~ praoctice exercise using the word "tree" as an example before proceed-

-~

* until you come to-thg,sehnd -3 "" S: " "teagi- n E: "What letter P

.; - . N A . A‘ -7 A
- ~ A Y . .
Following his responge, the materials to be used in the first word , .t
analysis task were 1ntro§uced Experimental subjects performéd.this i
ing to the nonsense words. Control subjects also practiced with thé
word "tree."” However, they had-none qf the preliminary visual image . .
instructions. ‘Then the three anelytié tasks commenced. . :

Lbtter Placement. " For each. word, experimental subjeots were shown
a strip of tagboard ‘which displayed the apperriatd number of blank !
squares oorresponding to eachsletter in the word.” Chifbren were asked
to imagine thé word with a letter in eaoh box. . After several secohds,
the experimenter began handing the. ohild, one at a time, the letters
in the word. The child positioned each -on the strip and.then handed
1t back to the experimenter. The letters were presented systemq-' LT
aticafly first the beginning -and ending letters, then consonant \ o
which were diatinetly sounded, then easily reoognized vowels, 'ani "L
lqgtly silent' 'letters and more difficult vowel patterns. In this way™ )
impages were Syatematioally codnstructed, with the more familiar b p

let ter-sound patterne placed first thus oonsbraining the placement of S
letters thought to'be more difficult. _' . , o _
'K t ’ N :d’;,;’: ’ - ... . ’

i Adddtional questions weré employedl?or 29 letters .or pairs prior

. to their placement on the strip.” To insure that all vowels -and- some. **

‘of the less obvious éonsonants became attached to sounds, the child _

was first asked to beglin pronouncing the word until he reached a ‘sound e

. Besignated byﬁﬁhe éxperimenter and then--to identify the name(s) of the'\-', _
letter(s) that . mhde the sgund,’ ,(For -example, E: "Say the word teagio: oL

LR

S AL

D o chh guestiony were employed’.for all’
not clearly map one sound. Silent _ f,y\-

-

.makes’ that sound?"
vowels and ooneonaﬁte which d
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different queation. (For examp e,-EE. "In- the word~ghirb there is a
i§tter ‘which -does not meke dny spund at all Do yoq know. what TG o1
™. L L .. ST ;

- L . - R I
: v - T . - - : l" o, ) . L.

Errore were oorreoted by ehowing the,printed word. and asking _ P
subjects to locate the night letter for the sound or the correct. - . . ..
poeition for a. mislafd Jetter. Corrections took place. immediately B T
rollowing each.error.” A1l errors were noted by E-and the children , .
were asked at the end. of each word to repeat portions where mistakes . W
had been made. . ' . . E . o = e T

Control aubjects0were shown thé same.strip or tagboard but - - C
accompanied by  the -printed .word displayed above the paper sttép For .
each-word, the experimenter handed the ubjeots its letters ne at’ a. (¢ ‘;
‘tlme. Subjecta r nounoed the name of that létter,” then located its~ S
pbsition in the 'd splayed word: by oounting the. numydr of 1etters
. between the initial letbter-and 'it.-. Then they counted the 'same number .

" of spaces-on -the paper strip, placed the letter.in itUs.space,” pro- .. . _ ;; e
. nounced the number of that sphoe, anq handed the letter back to the" ) o
experimenter. oo _ P 4 .. . - . :
. '\,"- _‘-‘ = . . . e -
The 1etter piaeement procedure was perrormed onoe for eaeh ' | ; _5;#5
. ] e e o - .. L .
o ¢ Tox Y 5:9 . I v,
| 'e. . + . ' 83' . ¥ 3 i h 1
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nonsense word.” Lattera were presented in the same order for all

sub jects. Portigﬂs of the task resulting in errors were repeated only

‘for experimental subjects since .the control subjécts made no erroras. )

. Only-the experimental subjects answered additional questions requiring ' —~

77' Phe location of more diffioult lgtters for sounds in words. . / :

v—
-

. S S o :
* % 7. Letter Verification. In this task both experimental and control ‘
-~ ' subjJects were asked a serles of questions cenoerning the presence or
~ absence of specific letters in.the target words. All questions were
answered "yes" or "no". After experimental subjects were rem
.. .. .. about how to form images of printed .words in thelir mipda; they were _
-~ )~ asked to imagine each of the 3 or Utarget words. When they'acknowl- . /
S f" edged they could "see" them, the experimenter inquired whether each of
< Several single letters was prea#nt in the word (i.e*, "Does it havg a
.K?"). Half .of the letters were present iri-the word, half absent. .
] Distraotor letters (i.e., those absent) were selected to be confusing
- wma in that they corresponded to sound segments in the words (i.e., U for
¢ .bischa, D for rostinvam). The arder of letter presentation was A ;
- random. If experimental subjeots answered lncorrectly, - they were : ) =
- 4 ., 3hown the word printed on psgirnanghasked whether. the letter was g
. there, and if 30 ‘where. Such_errors were noted aﬁd_ohildren-werq : s
T askcd_gbout'that letter again arter;the other letters had been queriqg )
» - % for' that word, - ) o . oL ' ~ - }r
!

¢ s " »

- s N

.~ -Contro® sub jeets were. asked the same questions in the same order .
\%ﬁt were showyn each word printed on a card_and were instructed to e,

'; ) consult. it to ahswer the qﬁestion. .7 -
. ) . [ . -; ? 8! b . [ - ) . .
,b . Lthor-UnScramUling. For each word, expegiméqtal aubjeéts were
. _m“givﬁﬁ\i\gaper strip (identical to that used in the Letter Placement
s *  “task) acoompanied by small letter ocards scrambled ‘on a tray. The tray . N

(8

0 contained only the letters of thg‘word to be spelled. The experi- ‘o

'l

N : - f"mént‘k instructed the children tgd recall what the word looked like and . RN
e “then to unscrapble ‘the letters, placing them in their correct posi- . o
e . (. tions on the paper-strip. Upofh completion, children were. given an o . s
. C opportunity to chafge the spelling if it did not look right to them. ~ -~

- : If their Speflng was incorrect, the experimenter showed the printed . - ST

.card and had children rearrange the lettQPS'tO‘EDPrGOQ . L =S :
Le o - .-"* Control subjects were also given the paper;strip and scrambled.. - R
' L « letter tray but had the printed word card placed above the paper : '

.. . strip. In placing the letters, children were instructed to start with

.o the first letter of the sond and to mateh, in order, the remaining - is. -
. + T~ letters to those on. the printed card. SV - -, .

e e St = . oL - SRR _
RS . 6st-Tg§t§" s A . _ R I ,“" -

.l B . K » . - T . ’ s B - ’ P : \ s S e , - ’ ] . oY ] Co RN
e '_;{Z'qu¢r§1 post-testsnwere administered,'orte on the ‘day following the =~ ,
Taxls U0yt 1ast traifing ‘session, t -ggst five.dayg later. Fon four. pairs of .’ :

A .- . awubjects, the latter delay was slightly longer. Eleven pairs of LT e
o subJects recelved dnly the 5-day delay post-tests. . The experim nter 1 7
Ve 'I_-met‘tﬁdiyiqgilly:yith N

thb_childre@ and al] tests were completed ih,o@gﬁ A
sessions. " .1 T Lo Loh 0 . .=
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Spalling One Day Delay. In order to assess short term retention
of spellings for the training words, 16 of the 27 subject palrs were . -
R . 8seen on the day following the final. -training session. The experi- .

/ menter . pronounced. each word and the child wrote it. After all ten -
. - words had been written, the children were instructed to look'oarenplly
3 . at each of their spellings as the experimenter pronouncéd the words a
- second time, If a child indicated, that a”spelling "Todked_right™, the
g experimenter proceeded to the next word. If the spelling did not look r//
‘ right, the cg}tﬂ”ﬁns instructed to write it again on another line. P . “

The_most acourate spelling was the one scored. -

o N Spellinga were scored aooording to bhree oriteria. number of
o G&;:a spelled perfectly (maximgn = 10); number-of apellings which

‘ . . ained the corrrect number'of letters (i.e., memory for word
: . ~ length) (maximum #.1Q0); number of lettera remembered oorreotly
\\\\ ~. . (maximum = 71). In addition, & subset of letters thought to be

®  Tuspecially dirficult to remember was identified. These letters were -
: . oconsidered difficult because they did not correspond to sounds heard

N . in the word, they could be'confuaed‘with other letters making similar
o 4 sounds, - or. they were completely silent.  Scored was the number of
v - these “letters or letter pairs recalled correctly (maximum = 14). The

7 letters were: oa’and e in moaple, u'in owumbly, ¢ in bischa, ol in LY
! . - ploinder, ¢ and 0 1in scarthop, ea, g and ¢ in t eagio h in ghirb fr _:‘

+ and a 1bH drufrant, and 1 in rostinvam.
. . B —
hpollipg" Five Day Delay. This post teat served as an indicator’.
of .spelling retention rollowingua delay of five days, The procedures
were 1dentical to thoae deaoribed for the One-Day Delay' Spelling
- . pos?ptest. A1 subjeots were given this task

-+

ks _ . Word Pronunoiation. Two types ‘of word reading tasks were given.
i - Ten pairs of subjects read the ten target words listed in a column; 17
o - pairg of subjects read the words.flashed individually on a screen.
s The'gecond task treplaved the rirst when the requisite’ audio—visual S y
- SN equipment became avallable. , S

. . . b .
e LT Children roading the list of worlds were presented with a‘ folder :
o, -~ Y. ¢éantaining the’ trainin words txped -in a single column. Children-read ,
. . . the words aloud and we reqqrded on. tape. Accuracy and latenaqy in
CEE roading the liat weqo recorded, the latter with a stopwatch. :

3 Latehcioe to 1nd1v1dua1 words were oolleoted with the audio-visual'
" equipment,. ‘Children vere seated -3 -feet from a soreea and viewed

slides of each printed word (visual angle of 2.5%). A microphone

was- placed a few inches t8ﬁtheile;8/6r the child's face. grsat in

?,fo _" ", front of a VOice-aotivated timing device and, récorded: the numbéer . of
e %;ﬁ;"" seconds’ (to the nearesf 11000 of ‘a aeconz) whiohelapsed between the * . L
AT preaentation of ‘the.word and®the onset’of the child's prbnunoiation. L
Veon o anh word was ‘displayed twioe in random order. . ‘ ‘o ' : :
. » i v ,\ ) . N
w . * . Oral Sgelling. ‘The procedures- used in fhis*task were- identtﬁpl to )
T = - those described for the Oral Spelling Pre-test. The children listened . “

to recorded spellings -of each of tho training words. They were .scored
on the number cébngctly identifiéd. ‘1%\“ ——//f‘ o
. . p’ IR

.“’ . | N I_ .5-11 v R




~ ) Spelling Recognition. The children were shown ten cards each
) displaying a row of four possible spellings for each of the ten wohaf
(t.e., (1) tejlg (2) teglk (3) teagic (4) tiejic). To make the
distractors attractive, they :?se]eoted from misspellings produced

in pilot testing. The correc érnative varled among the second,
third and fourth positions on the cards. .After E pronounced each

word, the child either pointed to or gave the number of the word he
deter- mined to be the q"reotly spelled form< o :

Picture~Word Matohing. The ohild\baa presentedlwith two 8 1/2 x
- 11 inch cards. Each displayed “the ten pictures with a target word
printed beneath each picture. In half of the cases, the word
ocorrectly 1dentified the animal or object. The other half were
incorrect. The child w2s instructed to proceed as quickly as poss-
. ible, to place a fing beneath each picture and to say "yes" If the
’ picture refisented the meaning of the words, "no" if it did notq The
child did not pronounce the words or identify the pictures orally.
Acouracy was. noted and thq task was tape-recorded and later timed with- r
a stopwatch . . Y .
. Word Definitions, -*Subjects were given a small ring binder
containing 3 x 5 1 cards with.each of the ten words printed on ‘
them.. The childredf” were asked to read each word aloud and to prqvide
its meaning by oral description (1.e., "druffant - a kat with five ’
tails"), No corrections were offered for inaccurate ;EQgpnoiations or
- {ncorrect meanings, and unknown words were passed over.

_ ‘,“.;.3
b Pre-tests and post-tests were administered to subjects in the
o order given aBove. ¥ The order of presentation of the Word PrQhun— '"
- clation and Five-Day Delay Spelling Production post-tests were < ¥
counterbalanced across subjects pairs to aseesa-any'learning or

practice effects. _ » Lo :
. RESULTS . ' .

- . .
. "

v St - N .
: Subgeotfpairs were divided.into three reader ability levelsvﬁaped
on their pretest scores on the word identification task comprised of:
130 printed words. There were 9 pairs of subjects at each level.
High ‘ability readers recognized between 120 and 128 words, medium . .

-“ . o ) N
. . ~ ‘“

2 | , ability readers between 106 and 118 words, and low ability readers
and 106 words.

J_ between

: _ Perf gnOes during pretest, training, awd posttest phases of the - .
o experimen were analyzed for several purposes: to establish that T e
experiment cpntrol groups were eéqually matched in basic reading" S
- ability; to deétergine whether MaGe-tmined gub,jeota acquired more:
- extensive ﬁhogr 1o knowiedge of words than coﬂtroi‘subjeots, to. ,
- determiné whethe fectsy of tra*pihg were. more substantial among s
lower ability dadery; to}determ ne whether the\ordering of the word
pronunoiation’ahd spelling tasks made a d ference in performances;
L .. . ‘ analyZe the course. of preliminery word tradning land image training s
among the thrée read dbility 5roups to clarify the importance of o w

to -~

o« '1nd1vf8ual diffevence 3
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tralning and posttest measures to determine the strength of inter-

.relattonships among various aspects of printpd word knowledge.

LY

ggglxplende of Croups

\39 verify that image and control groups did not differ 1in any
lmportant way, matched pair t-teats were performed ornyseven pre-test
3cores. Mean values are reported in Table 5-1. -Differences were
insignificant on all tests.

o atr b . et - e oy - — o - - o = o — o

Insert Table 5-1 about here
‘ . ‘“:““"‘7‘““C‘ """"""""
Further verification that the groups were-:equal was souéht from
performances in the 'preliminary phase of -word training. . Matched pair
t-tests were performed on two measures of ppqgress: the number of
initial trials needed by subjects to learn/the three sets of words to
‘giiberion (Day 1 + Day 2 + Day 3 scores), fand the number of review
ials which subjects needed to reach the criterion of 1 perfect

trial (Day 2 review trials + Day 3 review trials). The difference
between experimental and tontrol groups on the number of review trials
to criterion was insignificant, but the difference between groups on .
the number of initial exposures was significant favoring the control
condition. - Mean values are given in Table 5-1. This difference

elldes explanation since the two groups had not 85~yet experienced any
difference in treatment and they wére found to be well matohed on
pre-test measures, : ' '

To determine whether this difference in numb@! of initial trials
to criterion resulted because experimental subjeots took .longer in
learning to debode words-or in learn ng word meanings, the number of
trials to a oriterion of one.perfect \performance was counted sepa-
rately for pronuhciation acouraocy and for meaning aoOUracy Mean °
values are reported in Table 5-1. Actordink to matched-pair’ t-tests,
neither difference betieen groups wes significant (p > .05). >

To determine yhether the diffe(enoe in number of trials tb
criterion/ for the expérimental and oontrol groups was localized in any
.one of the ‘three readin ldvels, soqres were-analyzed -separately for
the three levels. Mean values are dipplayed in Table 85-2. An
analysis of variance- was pérrormed with reader ability level, training
group, and dccoding vs, meaning as the three 1ndependent variablba.

- : - o S

~ s s Py e et s - ) 't\ . A

~ - Inaqrt Table 5-2 dbout here._ <
’ o o 20 ol e v o o b . S S S e e e Lol *

*

Roaults revealed aignificant erfeots of abiltty, F(2 2“) = 13,34 2
-01, and an’interaction between ability and group, F(2 24) = 4,16,
.-4Q5. There was. no_main effect of group, F(1,2l) = 2, 63,‘2‘5 .05,. -,

or interaction betweén group and decoding vs. meaning, F < 1. From the

mean values in Table 5-2 1t is apparent that difrerenoes favoring the
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. ) TABLE 5-1 )
ih .Mean Socores on Pre4ﬁesta, Preliminary Word Training and
Post-Tests for Image & Control Groups )
- 5 Maximum Matched-pair
Pre-Teata ( Imagg Control_ Soqre t - value
, Word Identification 106.67 . /107.00  .(130) -.32 n.s.
WRAT _ 32,26+ ﬂJ/ 32.26 145) - 0.00 n.s.
CTBS (Grade equivalent) . 2.27 +2,28 N 0.00 n.s
Nopsense Deqoding 3.37 2.88 (10) 1.25 n.s
Oral Spelling . T.52 X 6.81 - (12) 1,42 n.s
Spelling =~ - : o - L
Words: Perfect 9.52 9.19 (12) 1.32 n.s,
_ z: Words: Correct Length 10.67 10.04 (12) ~-.25n.s
b - w Al .
\ Preliminary Word Training "
Initial Exposures - Totaltrials 10.81 *“9 19 -2.04 » .
Decoding - trials to oriterion 8. " SN % N - » +»: .04 n.a,
Meaning - trials to oriterion 8.19 - 6.96 . =1,56*n.s.
‘Review - “trials to oriterion ' 6.37 6.41 . ' . +03 n.s.
. Poat-'rea§ R ' .., -
Spelling - One Day Delay ' .f;jt g
, Words: Perfeot - WS 2.69 (10) \ 2.75 ne
Worya: Correct Length‘ 7.19 5.00. (10) 10 e
S IncluSion of Correct Latters 61.31 58.5¢ (71) "’\«\1, n.s.
' Inclusion of Diffioult Letters 8.75 6.9 (1u)
‘ " ’ . | A - ‘ -
o }>{,ﬁf“.' 3 %'\‘f | ) ¥
» ‘ C ! L : v lf\
2 " ) \ - < v "/,
. \g' L . .
) N Vg - o WM

S.D. ¢ qf Pairs
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27
7.52 27
.36 16
2.31 27
2.82 27
R R
, 1.68 27
4,24 .27
. 27
: 27
. 2.52 27
301 16
2.6 16
3.97 16
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, \ _, . TABLE 5-1 con't.
-~ s . . . .
. \\ ad NN )
. | , R AT Maximum- -
Post-Tests con't .- Image  Control Sqore:
»  Spelling - Pive Day Delay 3 PR
Words: Perfect w6 o . -390 - ' (16)
‘ Words: Correct Length 6. 85 '5%;5 P (10)\
. - Inclusion gof Correct Letters 62,89 59,00 - (T1)-\
s " Inclusion of Diffioult Letters 9x§3 7.3 BERS UD I
Word Pronuriciations \ ‘ o
" Aocuracy - List o 9.50\ 9.70 (10)
. Acouracy - Soreen 18.94 18.65 - (20)
' JLatenoy - List ' Tam 10.94 . (sec.).
{' . ghatenoy - Screen Y . SO e
g . '1st Expbsure Y Y (seo0.)
2nd Exposure X ' (sec.)
Fastest time . A -(seo.)
2nd fastest ‘time (sec.)
Oral Spelling N (10)
v I
Spolling Recognition . (10)
v Picture-Word Hatching | 9
- Acouracy - -(20)
g . Latency. 2 (sec.)
;ybrd Definitions’ - 3
~ Pronuhoiation Acouracy R (10)
N Correot Meanings " (10)
] P < ,08 E
e p <01 5
Voo C e ' ’
! 1 * .a-.;.' nd »
4 “ N ‘!' T _:,!\ ,-‘\()‘,“ Rt '1‘.,:_;.: I L RO

Mqﬁchéd-pair.-

t - value

,3.32 e
% -

+67 n.s.
\_.__.-' 59 n, .50..\

-1.23'n3§.

+26 n.s.
247 e
‘2'17 "
iy R ¢

- h .‘-;s,...:;.'..“;..,_. L
A . . B
|
P
!
F
| , ;
SfoL # of Pairs ;
) N ‘ i
3.08 27 - !
2,69 .27 \\ S
B8 .27\ !
\ 3463 ( 27 o
\_ -
‘.68 10
1..94 17
4,59 - 10 - : -
35 17 >
.37 17 ’
.22 17
2T _ _17-'
1.52 27 >
1.90 2T .4
1,32 27
y 18 05 28
o .33 27
_1.36 27
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o ‘ .. TABLE 5-2
. Mean_Scofes as a Function of’ )
Training Conditiqﬁiand Reader
/‘Abinty Level " ) .k ‘\
! ‘ . . _ ?eader Abliity
S o .MTask h ) L I o .,
easure . High | Mgdiu? Low
Initial Trials to ariterions ! | '
Image Group 5.39 7.06 12.44
Control Group 6.22 ) 6.56 9.39
Difference * : -;53 . ' + .50 . +3.05
\, . . » . . . ... . . | |
Word Read. Accuracy N — ) s
B (untimed) ' - ' . - ' S
, \‘\\&_ Image Group S ¥ - 10.086 . 10.00 - - 9.89
v Control Group 10.00 9.89 ' 9.44
- Difference —— 0.00 4114, +.05.
P X C— . }
. \ Perfect Word Spellings (5 day delay) - - . s
Lo "~ Image Group 0 5¢U4
Control Group _ //.,th\ 3.33 -1
Difference , . +2 00 +2.11 B .
. L | _
Recall of Correct Letters (5 day delay)
Image Group / T 68.1 ' 65.4
, Control Group o 6%.8 - 61.2 ’ a
' - Difference o +4.3 - 45,2 J{ ‘ '
_ \ . _ L : i . )
Recall of Difficult Letters (%5 day delay) ‘ _
Infage Group : _ 11.4 _ 10.7
. Control Group ! 9.6 .9
) - Difference ‘ +1. +2. )
¢ l o ' - ot ' Ny . v Y '
. ¥4 aMeans are not total,trials to criterion (ttc. ) but tto.. ﬂveraged ’
‘. ror da@oding tte. and ‘meaning tto.
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o N . » ... » Co
RN N - ' v AR . e e
o A
v .
L | [
. I
v \ R
g ~ : % . ‘y:
S e
. - .\ & L V.": “ .. " .“.“ N
l".- . ‘ RVELRE o )L‘_, .
";ﬂt}“" ' (-_.‘,.4'"_.. [ . f'._\:\?.';'?;i. _____




: control groGp in number of trials to criterion were lpcalized mainly
. —~' in the low ability group. These finéings indicate that low ability

» : readers in the control group were slightly more advanced in both >
pranunciation and semanti¢ word learning skijls than low ability
readers in the experimental group. Howeégw, although their skills may
have' differed, knowledge of the target® words at the end of this
preliminary phase of training should not have distinguia%&ﬂ/&bg groups
sinoe subjects were all taken to criterion,

\ Training Effects
~

Effects of the training conditions were assessed with several
posttests designed to measure different aspeots of printed word
. 3 learning. Knowledge of the orthographic identity of the words was
— . meagured in two spelling prqoduction tasks, one given the day after the
i fing% trfaining session and one given after a five day delay. Ortho-
graphic knowledge was\also measured in tests of spelling recognition
~ + and oral spelling 1dentification. "Knowledge of the semantic identity
(;> o of the words was measured in two tasks; one wheré subjects were
required to indicate a match or mismatch between pictures and target
words printed beneath them; and one where subjects read each word on a
card and supplied its meaning orally. The extent to which spellings
were amalgamated to pronunciations was .assessed by measuring subjegts’
acouracy and latency in reading the target words either on a list or
’ presented individually 6n a screen. An additional measure of word
- reading accuracy was taken in the Word Definition posttest where .
e subjects were required to read each, of the words aloud before- giving
R - its meaning. As there were no 1nstruotions to ‘complete the task
S rapidly, this score may be considered an 1ndex of_ stbjects' “ability to
read the target ,words without any time pressure.

Results supported the exp%ctation that image-tvrained subjects T wr”f
'would acquire superior knowledge of the orthographic’ details of
T word A sevident in Table 5-1, experimental subjects ou;performed
¢ ~ contrdl subjects on 7 of the 10 spelling measures. Several aspects of
' orthographic knowledge clearly distinguixhed the groups: memory for
o correct word spellings; memory for word lbngth memory for difficult
/- ; . 1otte’r:s. : P ] ! ‘ C

-2

-
zi//'One or the orthographic tasks yielding’no treﬁpmﬁht ditferenoe was A
£ _ apelling task. This rggg;nod the ohll to 1dent1fy the . )

- that thi task was 1nadeﬂuate1y designed. Althou cts were not ',//J
. told ahead of time that the ;words they would hear w he target _, |
T words, théy quickly developéd this pxﬁbctasion. .In many instances,
the words were g essed following tHe experimenter's) pronunciation of

A I ) first r secofid lpttors only. It was apparent” that subjects were

S AN 7nhooaing ftom a ir etermined set of words rather than constructing
o ' mental images of th words in order to recognize them. For this task ' .

e ‘40 have been effectiwve, target words ‘should have been mixed in with
, Several distractors .composed of familiar words Bs ‘well as unfamjiliar

. a
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pseudowords, This would have forced subjecta ;q process more of the
letters in identifying tafget words. N
S~

- A second ortkographic task failing to produce significant results
required subjecta to choose the qorreot spelling of each target word

. from among four alternative spellings. The differance between- groups .

' was not significant (1.e., X (image) = 8.4 vs. X (dontrol) = 7.7 -

correct). In light of the pronounced spelling produotion différences
between the two groups, this absence of a difference is interesting.
It reveals that the visual exposure training experienced by, control
subjects was as effective as the letter memory training in enabling
sub jects to discriminate correct from incorrect spellings. These
results combine with those above to show that the benefits of ortho-
graphic image training were primarily on the production side of the
spelling proceass. _ .

Despite their superior knowledge of orthographic detalls, experi-
mehtal subjects were not, in general, able to pronounce aloud the
‘L target words more rapidly or accurately than control sub jects. Both
y ' groups; regardless of 1list or screen presentation, performed near
' ceiling in pronounoing the words, and their latencies were -
equivalent. A significant difference favori g experimental subjects

R was detected on the untimed accuracy meaaur n the Word Definition
. posttest (t(26) = 2,47, p < .05). However, this difference was

acgounted ror by only 5 pafrs, all lower ability readers whose oontroliﬂ

o member read 9 %f the 10 words correatly-while the experimental member
l' .~ » read all 10. "From these findings, 1t 1s concluded that the two groups
did got differ in thelir decoding ability with the target words,
despite differences in training experiences and acquired knowledge of
letter detalls. These findings indfcate that more complete knowledge
of word spellipgs does not necessarily improve one's ability to read
i the words aoourately or rapidly. Apparently partial knowledge 13 < N
e sufficient to support maximim performance. S '

- s : : .
_/j - ’ Knowledge of the meanings of words was not expected to distdinguish
“the two groups of subjects since both learned the meaninge to oriter-
ion durihg the preliminary training phase and since -training exper-
iencea were not designed to influence this aspect of word knowledge.

As displayed in Table 5-1, neither response acouracy- nor latency. .
scores in the pleture-word matching task distinguished the groupe..
However, a difference in performance was detected in the word .
definition task. Although performances wera close to'oeiling in both
‘groups, control subjects were able to define significantly’ more words .
. dorrectly than experimental subjects, ' Thus, a difference between ‘ e
, .. experimental and oontrol groube(yhich was -apparent duripng the o

- ° . preliminary phase of word train surfaced in the posttests despite . L
"L "the use of a trials-to-criterion progédure. : Apparegtly; this’ > = « - 7. ¢
z procedure did _not cqmpensate c&mpletely for initial dirrerenceq in . N
semantic ford kno e. Inspection of errors in this task indicated, * '+ = |
that the yereftwiee aa.nény omissiona as mistaken dentifications o
(1.e., Ul >vs, 21, errors, respective l' suggedting the greater. oo
'-1nportanoe of memory- failure than 1§§orreo§‘wordqmeaning 85§Q918§10"9 i,

. ) in thls task. : - T . SRS
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-~ Interdactlons Between Training Effects and Reader Ability Levels

)

In order to.determine whether the effects of trainlng'were more
subatanttal among the poorer beginning readers, several analyses of
variance were conducted on various posttest measures of word know-
ledge. . In each case, the independent variables were reader abiklty
(high, middle, low) and tréatmcnt!(experimental, control). For tasks
administered to only a subset of .the sample, two levels of reader |
ability were distinguished, high and low. ‘

Not surprisingly, there wer® significant main effects of reader
ability detected in most of the analyses. - Mean values for the three
groups are reported in Table 5-3. Tukey post hoc pairwise comparison .
procedureg were used to locate the source of the -differences. . In most .
cases: scores of the low ability readers were significantly Yower than
sco?es_of the middle and high ability groups which did not differ. .

it e ¢ s — A ——— —— o~ o . o Ptu o —

» Contrary to expectations, few 1if any significant interactions
~emerged, The_on1§ interaction whipgh reached significance occurred .
with the untimed word pronunciation accuracy measure taken in the Word
Definition task, F(2,24) = 3.71, p < .05, Mean values are. given in
- Table 5-2. Inspection of scores revealed that whereas high ability
readers in both groups pehrormpd perfectly, among middle and lower -°
ability readers, contPol subjects were slightly less accurate than =
experlimental sub!@ctq. “S8ince ceiling ‘effects precluded the possibil-
ity of observing differences among better readers, results cannot be = Cob
interpreted as supporting the hypothesis.. From these findings, 1t 1is
concluded that trainihg effects were not more subsfantial among lower s,
than higher ability readers.- , - _
- _ ' _ . Y Y
Effects of Task Order . - . . -

Because of the possibility that order of completion of the word
o pronunciation and spelling posttests might make a difference in -
T performance, the tasks were given in coun grbalan ed order ‘across —_—
_ - subject pajrs, Statistical Assessment Qf‘brdefféﬁreois by ability S
T * _group was precluded since the number of subjects in each cell wis
small and variable. This ocourred because an unequal number of pairs
. received each order across- ability groups (1.e., spelling before vs.
after word pronunciation = 5 vs. 8 good reader paird, B vs. 5 middle
reader pairs, 3 vs. 6 low ability reader pairs, respectively), and
because subjects were not all inen the same type of word
* pronunciation teat (i.e., some read word lists, others read words on a

s

" soreen).  f B h : N N

o o7 To determine whether task order affected per?ormanée, selected - S
mean s¢ores on subsets’of the {otal sample‘balanced~for ability were

) (analyzed statistiocally. Regarding spelling performance, it did_not .

S ,’«hppth that scores were“signifioaptly higher among subjects whe'saw -~ : '
;o ,fghe.wordg before they spelled théem. Wher'eas a mean of 61.2 letters - :
' S - _ N B _ < . !
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| ' TABLE 5-3 , *
Mean Performance as a Function of Header Ablxlity Level
\
R . Reader Ability  Maximum Min. Signif.2 - ANOVAC # of
Task Measure " High Mid. Low . Score ) Diff. * F-value S.D. pairs
PRETESTS _ " I . _ ,
Word Identification 123.6 11471 82.8b (130) 13.01, - 33.47%% 15 6 27
- POSTTESTS . ~ S ' . S
. ‘Spelling Productions ‘(5 day delay) | ® «
A Words: Perfect .« 6.0 wwo1.3b  (40) 2.05 16.95% 2,47 T
. ~ Words: Correct Length 7.7 6.2 nabd  (10) 2.00 . °  9.87% o1 27
. Correct Letters 65.9  63.3 '53.6b  (71) 6.07 4. 40" 7,30 - 27
. Difficult Letters 10.5 9.3 s5.2b quy 2.1 16.30%  2.90 © 27
"~ Oral Spellings « 9.0 9.3 "7.4b  (10) ~1.53 10.94%% 1 o7 .27 .
: . Spelling Recognition - 8.9 8.5 6.6b (10) ° ‘ 1.31 ~ 11.01 %« 1.58 2T
¢, Word Pronunciations B , o~ . ‘
8 . '  Accuracy - List . 9.8 --- ,9.4 (10) - 3.20n.s3. .50 10
- Acouracy - Screen 19.9 -~ 17.4b (20) - 8.98 * 2 1. 14 .
, Mean'Latency - List 8.9 -=- 13.5 (sec) S - 3.97n.s. 5.13 - 10
; Mean Latency - Scr'een ) » 1.8 -— 2.3 b (sec) —_— 14.00%* .. . 49 - Y-
' Untimed accuracy ."‘:..1_.0.0 9.9 9.7 (10) .27 - 5.64me . 35 27
. Meanings ' N ' - ' o - co .
‘4 - Picture-Word Matching 19.2  19.0 18.4 (20). — 1.06n.3. 1.65 27 ,
% :Definitions : © 9.1 9.6 8.0 (10) 1l 5.69%% - 1.l 27
PRELIMINARY TRAINING ' : ] 9' .
Initial trials to oriterion 5.8 6.8 10.9Y  (open) - 2.63 13.34%% .l ys5- 21
{ Review tria&s to .oriter:lon'q 4.6 3.9 6.4 - {open) . 3,65 9, TS** 6.19 .27
. . . : - '. ' t . . b
a'l‘ukey Pos,t; Hoc Pairwiao Comparison tests: T(S D.),. p < 05~
bMearr of Low Ability Group is significantly ’diff‘erent from each of the other two means, according to TURey
- . test. For two-mean comparisons, differences are signifioarLt aocording to F-value
~ | 0'2 < 05~ *¥p < .01; n.s. ot signif‘ioant . -
9_5 T T s 96
Qo o T . ' T ' 3




* was recalled when spellings were solicited first; 63.3 letters were
} recalled when spellings were produced after words were read, F(] 22) <
1. In contrast, word pronunciation measures did appear to be . affected
by whetheggg#bjects had previously spelled the words. In the ANOVA of
- mean word regding latencles, (screen presentation only), the factors 1
)Vfﬂ were task oraer, and irst vs. second presentation of the words. The
main effect of order was not significant, F(1,12) = 2.87, p > .05.
However, the main effect of presentation was significant F(1,12) =
s ) 7.02, p < .05, as well as the interaction between presentation and
order, F(1,12) = 9.83, p < . Mean values are given in Table 5-1.
It (s apparent thatkthe spelitng task served as a word priming

S e vt s e S e o . W i oy o o oyt S Ay s g

Insert Table 5-4 about here.
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experience. The reaction times of sybjects who had just spelled the
words ‘were substantially lower than the subjects who had not. o
Furthermore, reaction times in reading the words a-second time dropped
among non-pre-spellers but remained about the same level among
pre-spellers. Accuracy scores as well as latenciles appeared to be
affected by task otder. Among middle ability raaders, every subject
who had already spelled the words read them perfectly (N=8). 1In
contraat,,only 4 out of 10 middle ability unprimed subjects read all
the words perfectly, the remainder misreading 1-2 words. These

- ~ findings 1hdicate that the experience of spelling the words: served to
make them more available as responses and to enhance performance on a
word pronunéiation task.given subsequently. h

*This provides one explanation why training effects may not have ‘

v been apparent in word pronunciation performances. Priming might have

washed out differenceg. To check on this possibility, the word .

pronunciation scores of only those subjects who were not primed with
 the spelling. -task re compared. However,fno pattern favoring eitherl

the, image-trained gro or the control group was apparent. Thus, it

was not the case that prigping diluted training effects. The con- .

clusion reached above that age training did not enhance subjects!

word decoding skill remains changed.

Since more of the high than the low ability readers were primed
prior to the word pronunciation task) this may explain why the word ¢
* pronunciation scores of high ability readers were -superior. (See

Table 5-3.) - To .determine whether the difference in mean scores
between high and low ability readers was attenuated among unprImed
sub jects, their mean scores were compared. Results showed that the

~ difference was still just as clearcut: 'mean pronunciation latencies
(screen) = 2,0 seéconds for 6 unprimed high readers vs. 2.5 seconds for
10 unprimed low readers; mean pronunciation accuracies = 19.7 -correct  , .’
(migh) vs. 16.9 correct (low) : » k{

_ Only some of the subjects were given two spelling tests, the riret
\ test one daj after training and the second test five days after.
' training “The remainder reoeived only the five-day‘test To deter-

. . v . . “ »
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Mean Word Reading Latencies in Seconds (Screen Prksentatio )

as a Function of. Task Order and Word Exposure (N = 28 subjeats)?

AN
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First Reading
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Mean

aMSE (12) = .0168
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mine whether subjecta benefited from baving the first teat, scores of
a subset of the sample were subjected to an analysis of variance. The
dependent measure was the number of letters recalled on the five-day
test. Results fell short of significance though the difference was
sizeable and in the expected direction. Whereas subjects™given the
earlier test recalled a mean of 62.9 letters, subjects not having the
earlier test recalléd 57.8 letters correctly, F(1,1U4) = 2.57, P>

.05. With more sufjects, the effect probably.z5uld have reached
slignificance. o

Analysis of Performance During Image Training:
- A

Since the printed words were always visible, responses of control

sub jects were close to perfect in all of the word aﬂggysis training

tasks and hence weré uninteresting. An contrast, image-trained

sub jects were required to use their memories to perform the tasks and

success among individuals varied greatly. These responses were

sub jected to analyses of variance in order to compare the course of

image learning for the three reader ability groups. Mean values are

reported in Table 5-5.

N % :

///, O Insert Table 5-5 about here.

Before descbibing the results, - -the dependent measures should be
explained. In the Letter Placement task, we counted the number of
"times subjects placed a 1e€ter ¥hgthe wrong posgition on the tagboard
strip, and the“number of times subjects were unable to identify the
correct letter corresponding to a designated sound or to 1denti§y a
silent ‘letter. Iﬂxghe Letter Verification task, we counted the number
of times subjects misjudged the presence and absence of designated
letters. Errors to present and absent letters were entered as a
repeated measure in the ANOVA. Also, errors. in this task were
-analyzed for two types of letters, those which clearly corresponded to
sounds in the words, and those which lacked a single unambiguous -

- torrelate in sound. This variable was éntered as a repeated measure
- in the ANOVA. In the Letter Unscrambling task, we counted the number
of words subjects spelled correctly during their first attempt and
also following an attempt to correct those they Judged not to look
right.
4
* Main effeots of reader ability level were signiricant in all five
analyses (2 < ,05). Post hoc pair-wise comparisons using Tukey's
J procedure showed that significantly lower correct scores, or higher
» error scores were achieved by low ability readers than each of the
other two groups whose _means were not signiricantly different.

. In the analysis of letter verification errors, a aignifioant
1nteraotipn emerged. As apparent in Table 5-5, high and middle
ability readers made more errors in misjudging present than absent

‘letters whereas low ability readers displayed the reverse diffioulty.
In other words, poorer readers had more trouble reJeofing phonetically

5-23
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_ - TABLE 5-5
' Mean Performance During Training as a Function ’
) ’ P of Reader Ability Level
AN ' « Reader Ability Maximim Mid. Signif.®2 ANOVA ~ Standard
IMAGE TRAINED SUBJECTS (N = 27) High  Mid. Low Score Diff. F-values Deviation
Letter Placement Task . : b / . .
, Errors in Letter Position 3.9 5.4 0.4 (59) . . 2.2 1h.ysew 2.7Q
' Errors in Sound-Letter . b - -
Identificati ey 8.3 6.6 12.2 (29) S 2.81 6.63%n 3.38
Letter Verificgﬁmqn Task - - ' o
Mean Errors 5.2 5.5 11.8% W 3n 12.53%% 4.6 |
Errors on Letters Absent h.o 3.8 13.2 (71) ' (main’ effect) \ i
Errors on Letters Present 6.3 7.2 10.3 - (T1) . " 6. ugun - 2.82 .
" Difference -2.3 -=3.4 4+2.9 *k « - (interaction)
. Errors on Present & Absent Lettens: . | kY , '
Clearly Related to Sound - ™ 3.6 3.5 8.1 (36) s | |
o Less Clearly Related . 6.8 7.7 15.4 (35) ’ 12.8)1 % h.u3
N Mean 5.2 5.5 711.8P . .3.69 . (main effect)
“ Letter Unscrambling Task ' \
*® ~ Mean Corregt 9.7 9.3 5.9 (10) 1,55 f 22.01%» , 1.86
_Firat Attempt . 9.6 8,9 h.9 _ . - (main effeoct). ,
“Becopd Attempt " 9.9 9.7 7.0 L : 6.99%# OTH
- Galn . +.3  +.8 42,1 : (interaction)
PRELIMINARY TRAINING (N = 5H) |
Initial Trials to Criterion | _ ‘ :
Pronounging Words 5.0 7.4 11.9 (open) S
Defining Words. o 6.6 6.2 9,9 (open) ' 10,32%% 1.79
' SR . . a - o ras N -
Difference ¢« -t 1’6 4.2+ 2.0 o L (;npg act%on) _
| ATukey Post Hoc Pairwise Comparison test: T(S.D.) p < .05. N - 3 o | N
YJ - PMeari" of Low Ability Group is significantly ‘different from each of the other means’ (Tukey teat).
,f<' N ’ ' “ S | , | : , .
100 . g ‘ 101
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plausible distractor letters than accepting letters truly In the word
whereas good readers were able to reject incorrect. letters more easily
than to determine which letters were correct. This finding .suggests
that poorer readers may have been performing differently from good
readers In consulting images and making judgments. Perhaps the poorer
readers were dependlng more upon sound and less upon a visual repre-
sentation of the word. As a result, they were mqre éusoeptible to

- phonetitally pléusible distgactors. The fact that poorer readers were
making phonetic errord means that they were aware of the letter-sound
relations. This contrasts with the claims of some (Liberman and
Shankweller, 1977) that poorer readers are unskilled in phonetic
analysis :

Responses In the letter verificat{on task were - compared for
letters cledarly related to sound to those not clearly related. Not
aurprisingly, the former wersa much easier to Sudge acourately. (See
Table 5-5.) -

-y "

In the Letter Unscrambling task, subjects' attempts to correct
their own perceived misspellings boosted their scores significantly,
F(1,24) = 28.27, p < , particularly in the poor re&&der group. (See

"Table 5-5.) Since high'and middle ability readers weré performin

almost at ceiling, there was little room for ‘them to improve. This
finding points to the role of orthographic images in producing correct
spellings, especially among poorer readers. Being able to see
inaccurate spellings provides information useful for correcting
errors, very po3sibly because it enables subjects to evaluate the form
against their internal stored image. Subjects with less effective
phonologtoal coding skills needed to generate inttial spellings (t.e., -
poorer readers) may benefit the most from this experience.

Analysis of Performance During Preliminary Word Training ]

To further explore differences in word learning as a function of
reader ability level, performances during the preliminary.phase of
word training were examined. The dependent measure was the number of
,trials to a criterion of one perfect performance. Trials were summed
"for the three word sets across the three days of initial training, and
across the two days of review. The independent variables in the two
analyses of variance were reader ability (3 levels), training group
assignment (image vs. control), and ‘response type (pronouncing vs.
defining words). In the analyais of in{tial trials to oriterion, the
main .effect of ability was significant (see Table 5-3). ‘Also; ability .
" interacted with treatment The inbxplicable fact that low ability '
.oontrol subjeots tended to learn the words in fewer trials than low
ability experimentals has already been discussed above. Most inter-
esting in this analysis was the significant. interliction which emerged
between ability and_response type. Mean scores are presented at the
‘bottom of Table 5-5. It is apparent that whereas high ability readers
learned word pronunoiations faster than word meanings, the opposite
- pattern was exhibited by the .other two groups, with the difference
favoring meaning over pronunciation being largest among low ability
readers. Viewed another way, reader groups dirfered mére widely in

- -
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their abjility to learn word pronuncilations (i.e., range in mean trials
=z 7) than.in their abflity to learn word meanings (1i.e., range = 3).
tIn other words, letter-sound decoding was a more important capability
dist1ngu13hlng good from poor readers than semantic word learning
ability. Learning pronunciations was especially easy for good readérs
and especially hard for poor readers,

! . N

In the analysis of review trials to criterion, the main effect of
Teader ability was significant (see Table 5-3). Interestingly a main
effect of response type also emerged, F(1,24) = u3.41, p < .01.
Subjects required fewer review ,trials to reach criterion in pronounc-
ing words than in defining them (i.e., means = 3.9 vs, 6.1 tmials).
The 1nteraction with reading ability was not significant (p > .05).
Combined with the above results, this suggests that although it may '
take longer for some thildren, primarily poorer readers, to learn
pronunciations than meanings for unfamilia inted words, once they
are learned, pronunciatiomnms are less easily ?Ergotten than meanings.
The reason 13 that whereas m#anings are arbitrarily related to printed
forms, pronunciations are symbolized by letters in the word and these
are the cues which govern their storage and secure their retrieval.

< Correlational Anglysis . R \

Correlations among selected measures from the preliminary wdrd
tralning tasks, the image training tasks, and pre- and posttests were
examined in order to identify which aspects of word training were most

- predictive of performance as well as td determine which tasks were
most closely related. Results are given in Table 5-6.

| o ————— T —— —— — A —— - ———— " ——

. Insert. Table 5-6 about here.
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The measure of time to learn word pronunciations during the

prelimipary phase of word training (i.e., trials to criterion) was
significantly correlated with all but the word definition posttest.
The significant correlations were all substantial, ranging from .54 to
.T4, p < .01. The measure of time to learn word meanings was signif-
lcantly oorrelated with the same measures but to a lesser extent,
ranging from .27 (2 < .05) to .52 (p < .01). This suggests not
surprisingly, that word pronunciation learning skill was a greater - <
contributor to word pgonunciation ‘and spelling posttest performance
than semantic learning processes. ‘Semantic learnipg scores were
significantly correlated with word definition posttest scores in
contrast to word pronunciation learning. This is as expected since 9

- the former both reflect-knowledge of word meanings. However, the
correlation was quite low, r = .27, possibly because posttest defini-

.tion perrormancea ‘were close to oeiling.-

The two trials- to-criterion meaaures of word learning were Highly
correlated with each other, r = .66, p < .01, indicating that learning
- to decode novel printed words and 1earning their meanings do not
- develop independqntly oonbrary to theories which suggest that separate

\"
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Letter Placement
Errors
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Present . b
Letter Unscrambl,
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Spell - Difficult Let®
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_ Lo : o " TABLE 5-6 (cont.)

- o, . { Intercorrelations Among Selected Megsures .

L . SR : ' No. "of

’ e T ‘ 8 - 9 10 .11 12 Subjects
PRETEST - _ . | -

1. Word Ident. - - ' C ' - 54
PRELIM TRAINING - S o - 4 ) SR
2. Decode - TTC ' : C . ] g 54
3. Meaning e L , ' ‘ S S 54
MAGE TRAINING g

4. Letter Plaoement ,
, Errors < » o ' 27
5. Letter Vepif. Errors - , s - i
- Absent - . : 27"
-6. Letter Verif. Errors - - - '
»  Present N ' * ' . 27
T. Letter Unscrambl. . - - h 27
POSTTESTS, - : - . I

8. Spell - Wordst e e o ) 54
9.  Spell - LettersC - - - .  8gww - YA
10.'Spell - Difficult LetC -ELL .90 #w — _ b sy
11. Pron. - Accuracyd E L48nn LR L A -— o gy
12. Pron. Latencyd’ Tl ~. 4o nn - uguw ~.how — 34
13. Definitions ° "' 1l n.s. .02 n.s. .08 n.s. .25 n.s.’ -.29 n.s. 5l
ATTC = trials to criterion o :

bLetter unscrambling measure was the number correct aften ohildpen were allowed to modify
unsoramblinga which:d1d not look right to them. : |
°F1ve-day delay spelling test.® .~ ; : v

dyord pronunciations measyred on_screen ' C . :
" P < ,05 . .
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_ orthographic images could still succeed on the sounded letters.

j

.'paths, one from print to sound, anofhar from print to meaning, méy be

established when subjects learn to;?ea& words (Béron, 1977). Thelr SR RS

interdependence 13 very llkely attributable'to the need for a pronun-

‘ciation to-ald learners in discriminating among the orthographic ™

stimull sufficiently so that the appropriate meaning can be attached

to each (Samuels, 1976). Because these were pseudowords, however,

processes reflected hgre may differ from those involved in learning"

real. words whose pronunciations are already familiar. T . . : y
. . : W

Correlations among performances on the four image tralning tasks
were quite.high, ranging fram .53 to .82, p < .0l. This Indicates a
common underlying base, presumably tﬁe&:’;sence of spellings in . : .
memory. Performances on these trainin dicators were most highly
correlated with spelling posttest performances, the values ranging
from .54 to .83 p < .01. Corrqlations were somewhat lower between
1mage training measures and posttest word pronunciation atauracy
scores, the values ranging from .25 (not signtficant) to .63, p < -
.01. However, image training correlations were lowéyt and in most '
cases 'not significantly different from zero for posttest word pronun-
ciation latencies (i.e,, r ranging:from .29 to .48, p > .05) and word \
definitions ({.e., rr nging from .18, n.s., to..NO, p < .05). .
Consistent with trai effects described above, thesé results

- indicate that factors 1mportant for 1mage ‘training performances were '

" those import§nt for spelling and for pronouncing the words accur-

ately. However, they bore little relationship to subjects' speed in oo };
pronouncing words and likewise to subjects’ acquisition of word

meanings.. . : o .

Some other interesting relationships were apparent among the | ’ '
correlations. In the image training task involving 1et§er verifica- ’ §§§
tion, subjects had to reject letters plausibly pronounced but not _ :
present in spellings, and they had to accept letters present in

spellings. Performance on the former task was very highly correlated

with an important indicator of reading ability, printed word knowle .
edge, more 3o ‘than the other- -measure. Whefeas the absent letter :
measure was corrélated .TH with word identification pretest scores, ‘(p
< .01), the present letter measure was correlated only. .43, p < .05,
This difrerence was statistically significant, t(24) = 2,49, p < .01
according to Hotelling's stt (Walker and Lev, 1953).° The plausible
letter rejection measure was also highly correlated with both of the
trials to criterion measures (decoding and meaning) obtained during
preliminary word 1earning, significantly mére so than the letter
present measure, t(24) = ='2.05 and 1.85, p < .05. These findings
suggest that the ability to reject phonetically plausible but

_incorrect latters may-be a particulary important indicator of the

ability to learn and retain printed words in-memory. If indeed

'_orthographic images of words are stored and are -clearer among.better

readera, and “if in a letter verification task wheh visual information

“about letters is miasing, readers judge on the basis of: sound, then

phonetically plausible. letters would be expected to deceivettheae
readers. In contrast, since many present letters do have correlates
in sound, this measure should be less sensitive' since readers lacking

. ~ ) . . ' .
. . s -
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' overcome thesg differences.

-correlations between word p

There was one other  image training task which also ylelded t

.particularly high gorrelattions with pre- and posttest measurey,

ability to unscramble the letters to produce c¢orrect speff}g 3 of the
words. This too may ba a particularly aenaltive {hﬂcx of orthographic
word memory. * . v~

The fact that correlations between preliminary training, image
training, and posttest measures were strong despite the use,of error -
cdrrection, feedback, rehearsal of incorrect responses, and mastery
learning suggests that individual differences among subjects in.their
word learning skills are very powerful and that instructignal proce-
dures,- at least of the sort-used here, are not influential enocught to

") Analysis of correlations among .the posttest measures revealed a
pattern consistent with expectations. Spelling and word pronunciation
mpasures were signifiocantly correlated with each other but not with
thessemantic word definition measure. - Noteworthy is the pattern of

\ibﬂunciation accuracy and spelling scores.
The .correlation between prondnciation accuragy .and total letters
recalled is significantly hiégher, r = .64, than the correlations -
between pronunciation accuracy and correct Wfrd'apellings, r = .48, p.
< .025, or difficult letters fecalled, r = M1, p < ,01. This is
consigtent with the hypothesis that only partial letter information 1is
central in decoding words accurately. Most important are'those

letters which clearly map the sounds in the words.

, . «DISCUSSION

Findings offered support “for some but not all hypotheses derived’
from word identity amalgamation theory. As expected, subjects ’
recelving image traijing were better at producing correct spellings -
than Qontrolrsuqugt . Differences weére apparent regardless of the
measure of spelling-prbduotion ysed. Effects of training were
particularly striking oh subjects' memory for word. length, with
Y-values exceeding p < .0005 on the one-day posttest; and p < .005 on
the five-day test. .This suggests that letter memory (image) training
made subjeots keenly aware of how many letters had to be inc¢luded in

. the words. This is perhaps surprising given the fact that part of the

training given to control subjects in the letter placement task

required them to count letters’ in order to lodate their positions in

words, This would lead one to expect diminished rather than
exaggerated differences on memory for length. '

- In contrast to marked differences in spelling production ability,
the groups did not differ significantly in being able to distinguish
correct from incorrect spellings although the difference was in the-
expected direction. The failure -to detect a difference on the

 recognition test may have occurred because the distractor spellings

were not sufficiently attractive. However, if this were a poorly
designed test, one would not expect scores to correlate as highly as
they did with spelling produgtion scores (r ='.66, p < .01). This
suggests that the absence of a difference In word recognition between

v:fgf .
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o~ roups may be real. Assuming that a spelling recognition test
reflects subjects' "passlve" knowledge of how words should look
whereas a spelling produstion task requires active reconstruction of
letters, 1t may be that the two groups were quite similart in the
\ former respect. Certalnly the control group spent plenty of time ,
R - looking at the words and locating letters. This experience may have
been sufficient to gatablish fairly .accurate passive knowledge of word

y. forms in memory. -

Based orf amalgamation theory, it was expected that image and
control groups might differ in their accuracy and speed at pronouncing
the pseudowords as a consequence of the fact that letter memory
subjects had acquired more compTete, knowledge of the orthographic
forms of the words. 1In a previous study, Frith (1978) feund that good
spellers were somewhat faster at'pronounoing\familiaq words than >
tnexpectedly~poor spellers. Also, Rayner and Posnansky (1978) found
that pictures were named faster with completely acdurate spellings
printed on the pictures than with'graphically similar misspellings.

. One reason for the advantage in processing might be that the presence
* of more of the letters ‘either if“memory or in print facilitates
retrieval of the woyd and its pranunciation. However, present *
. findings did not sifpport the hypothesis. §> roups performed
! - similarly. One reason might be that word de odfng performahces were
close to maximum, precluding the detection of differenees. This
appeared to be the case with the accuracy measurffs where scores were
close to penfect. However, examination of latencies, which might, be
expected to leave more room for variatidn,* failed to reflect expected
differences. In fact, the opposite pattern between.means was apparent
" although -the difference favoring the control group waa ‘not signifi-
cant. Thus, it is not true that words whose orthographic forms .are = - ¢
stored more oompletely in lexical memory are thereby pronounced more
accurately and rapidly, Apparently pattial knowledge of letteré is
sufficient to support maximum performance., This should come as no
surprise given several facts about printed words, namely, that letter-
sequenoes are highly oonstrained by orthographic conventions ¢creating
ot - much redundancy among the letters, only a portion.of the permissible
' 3'““ ) letter sequences symbolize words familiar in speech; and onl} a
R .portion of these have been seen ,and learned by children. Since the
“set of possible word responses for familiar letter sequences is 3o
constrained, it becomes clear how word recognition can be completely
. suooessful when only some df the letter -details are store 1n memory.

sl

K TP

As evident' above;~present findings railed to yleld'a uniform
. plcture of printed word learning. Although the image training o
procedure sharpened sub jects' knowledge of orthograpic details more
than the letter identirication procedure, the benefits of training
- . * were not apparent in any word. processing task except spelling pro--
. . ductfon. This raises uncertainty about what the effects of image .
R o trlining really were and whether this procedure actually contributed . ¢
s to the development of orthographic images. Experimental subjects were °
' required to imagine and consult images of printed Words. No c¢hild R
complained about not being able to do this, and they all appeared to
be working with images in .their heads (i.e., rolling their eyes upward

o . R S o * : ) ] . Y . !
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or closing thelr eyes). But were orthbgraphic image actually being
altered and improved by their activities? And were posttest perform-
ances actually medi{ated by images presumably constructed during
tratning? Slnce only spelllng production was boopsted by 1image
training, it may be that letter memorizatlon rather than Image
construction was the critical activity responsible for success. .

"Perhaps orthographic images are formed and igproved ndt by actively’

Imagining letters But rather by looking at words and recognizing how "
at least some of the letters \symbolize sounds in the pronunciations.
Perhaps readers acquired orthographic images as well as they could by
learning to pronounce the words during preliminary training and so
there was little room 1eft to be improved by image training.

One aim of amalgamation theory is to speoify the nature of the
information about printed words retained in memory. Comparison of the
recall accyracies of subjects on the various measures of printed word
knowledge revealed some interesting differences suggesting character-
istics of this stored information. Subjects were much more accurate
in recalling letters in words (i.e., means of B89% correct. for image
sub jects, 83% for controls) than 'they were at produoing entirely

- acourate spellings (1.e., U47% for imagers, 31% for controls).

Spelling recognition succes$ was also much higher (i.e., BU%; 77%).
Difficult letters were not as well remembered (i.e., 621 49%). These
results show that subjeots have substantial knowledge about ortho-
graphic details, particularly letters with clear correlates in sound,
even though they may not be able to produce perfect spellings very
well. Assuming that:the infqQrmation ‘used in these tasks comes
primarily from orthographic images, these data suggest that images
have -substantial letter 'detail but may still lack the precision,
clarlty or whatever to support perfect production of word spellings,
particularly when the spellings are not- -straightforward mappings of

. sound. Additional orthographic 1nformation, perhaps stored in a

different form (i.e., footnotes about oorrect letters or motor writing
programs) may be needed to insure complete’ accuracy in spelling
words. The fact that despite extensive practice on speliings,

-sub jects in the present study- did not learh very many completely

suggests that it may be quite difficult for learners to engage in
effective mémory %gctics to. preserve all the details in memory.

It is interesting tQ_note,that letter knowledge waSaround_to be
more important for reading words. than perfect spelling knowledge in

‘the present study. This was suggested by the significantly higher

correlation between letter recall and pronunciation accuracy (r = .64)
than between word spelling and pronunciation accuracy (r = .HET This
is consistent with‘the conclusion reached above that partial knowledge
of spellings ls more critical than complete knowledge for reading

words sucoessfully; _ , . _ _ .

L4

The critical difference 1Q}train1ng pr006dufea thought to account’

for the superior performance of image-trained subjects on the spelling

production posttests was the activation of memory processes. Whereas

‘experimental subjects were required to consult orthographic images of
-words stored in their heads to perform in the training taskf, control
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subjects always had the printed rofms of the worda .in full view to «

‘consult’ in answering questions. However, there was one other

procedural difference besides dependence upon memary which
distingulshed the groups. Experimental subjects received additlional
questions about letter-sound relations of 29 more- .
difficult-to-rgmember letters in the letter placement training task.
The purpose was to facllitate ‘the amalgamatién process by helping them
recognize how these ‘letters fit into the sound structure of the

words. Since control subjects did not receive any parallel training,
it remains unclear whether.the letter memory component or this
component or both were responsible for image-trained subjects’
superior knowledge of spellings. Since botH" components are considered
important” in stofing orthographic information in memory, the extent to
which each ocontributes should be asseased.

The value of letter memory practice for learning spéllings
appeared to be recognized by some of the bétter readers in the cpntrol

.group. These subjects tried to get the experimenter to take away the

printed words and allow them to answer without looking at the cards.

‘Trying to” remember, they aasented, would" be "more fun." Given these

comments, one might . worry that the absence of training differences on
some measures resulted because control subjects used their memories to
rehearse letters despite instructions. ’ However, if ths were true,
interactions between %ead@r ab{iity and training effects would have
been evident, and this did- not happen. : .

Present findings oarry 1mplto§tions regartiihg the question ¢ff how
instructign in spelling should be strudtured to be most effective,

. Two components are suggested as important by present findings: letter .
- memory rehearsal and fepdback, plus learning how 1etters fit into the
“sound structure of words. VIt {is interesting to note that these-

procedures are hot prominent in spelling texts. According to an
analyais of the performances required in 7 commonly used commercial .
elementary spelling programs (Cronnell and Humes, 1979) <

"The practioe provided by spelling_books most commonlx.
involves writing the words ‘that are printed on the page. Some-
times the spelling task explicitly directs students to copy
words. More often, the task entalls choosing a listed word
and writing it--another kind of copying task. Although some

tasks could be completed without ‘looking at the words printed

on the page, students may not do this. Instead, some students
‘probably complete all of their apelling practice by merely
copying. worda. ‘

. Assuming that copy practice is equiVaient to what control subjects did

in the present study, findings show that ‘this is less. efreotive than
alternative prooedurea for remembering spellinga. ; L

o

In addition to examid!ng image training errects on printed word
learning, another purpose of the present study was to assess the

¢
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"importance of individual differences. It is interesting to note that
whereas training condition did not produce the expected+relationship
o between spelling and reading words, this relationship was clearly
apparent in the correlations between spellling performances (words and
letters correct) and word decoding accuracy and speed measures (r
between .46 and .64, p < 'see Table 5-6). - In other words, .
. 3ubjects who differed in orthographic knowledge of words because of
differences in their learning experiences with the words did not as
A consequengce differ.in _their accuracy or speed in reading the words.
"In contrast, subjects who differed in orthographic knowledge of the
words because of individual differences brought-to the task did differ
in thelr ability to read the words. This suggests that positive . .
correlations observed between spelling and reading words are not
caused, so much by differences in how the words are learned but 1s
rather accounted for by individual differences in underlying factors
such as knowledge or skill development Or learning strategles. It may '
be that sub jeets who have better knowlege Of orthography as a system
mapping speech will learn spellings better and will be faster and more
accurgte atr pronouncing words than subjects with poorer skills, and
this advantage may exist almost regardless of what method 13 used to
léarn the words or how- extensively the words are practiced. This
" phenomenon was apparent in a study by Hogaboam and Perfetti (1978) who
taught pseudowords to good and poor readers and found that aven with
extensiVve practice, the difference in word decoding speed favoring the
b better readers still remained. In this case, practice pronouncing the
words did not compensate for underlying decoding skills differenti-
ating the groyps. In the present study,.differences between good and
poor readers were evident on almpst every measure. (See Tables 5-2,
5-3, and 5-5.) This was despite the fact that subjeocts had been taken
to criterion in pronoynging And derining words and, had received
extensive practice wifgh word spellings. These resths all pdtnt to
the concausion that individual differeneces in reading/spelling skills
ai*s. more powerful than, the speoifio nature of the learning experiences-
1n aocounting for differences in reading and spelling performances. ’
£ q Y - . '
Hhat strategy, skill, or processing differenoe might be the
critical ones distinguishing good and poor rehders? Results of the
. - present study in agreement with Hogaboam and Perfetti (1978) point to
" ~decodihg skills as more central thgh semantic skills. As evident at
the bottdm of Table 5-5, the gap in. performance between high and low-
ability readers was greater in the number of trials needed to learn
~ the pronuneiations _of sprinted words than in the number ‘needed to learn
yore\qgsnings during the .preliminary training phase. On the post-'
tests, high and low ability readers differed substantially in their
: mepory for letters in words but only minimally in memory for
- R meanings. This suggests that capabilities involving letter-sound
L relatibps and"letter'memory sepérate the two groups.. -

' One’ oapabllity regarded as an 1mportant part of decoding skills
" involves the ability to anplyze words into phonémic segments so that
let,ters can be processed as symbols for these 3ounds (Liberman and
Shakweiler, 1977; Gleitman and Rozin, 1973). Although this may be

. S . : N : o _§ \_ ¢ .
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"histories’ accurately.

BT

important among children just learning to read, one finding in the
present study raised the possibility that more experienced poorer
readers (1.e., second graders, with two years of reading experience)
may not be all that insensitive to sound segments in words. This was
suggested by thelir perforqance patterns in the letQPr verification
training task. In judging whether letters were present or absent in
words, poorer readers were partiocularly susceptible to phonetioaIlé
plausible but incorrect letters. (See Table 5-5.) In order to fall
for these letters, subjects had to be aware that there was a sound
segment in the word corresponding to these letters. It may be that
poorer readers are not insensitive to sounds in words but rather they
are less able to inocorporate this information into the processing
required to store and retain printed words in memory. Additional
research is needed to clarify more preoisely'howfthia processing words
and which aspects of poor readers' decoding-memory skills are \
deficient.

Present findings are consonant with our other studies pointing to
the‘importanoe of a multi-faceted view of printed word learning and
indicating that some identities of words are more interdependent in
their development than others. Results exposed one difference in the -
course of learning the semantic and phonological identities,of the
unfamiliar printed pseudowords. Perfqrmance on the rgvié&; Ffials
following oriterion learning of meanings and pronunciations revealed
that pronunciations were better remembered than meanings. This was
true even among poorer readers who required more trials to reach
criterionywith pronungiatiqns than meanings and who as a result
completed trials beyond qriterion with meanings. Despite this ‘
overlearning, the meanings werd not remembered as well. Very likely,

this is becduse the attachment of pronunciations to spellings entails °

amalgamating -acoustic or articulatdry elements of the motor program to
letters symholizing these elements whereas the attachment of meanings
to print 1s arbitraryn : ER -
. Analysis of the intercorrelations among measures revealed that
spel]ling and word prdnuncidtion accuracy measures were strongly
related, suggesting “interdependenge in their development and
exeoution.” These measures were moderately correlated with the measure
of word meaning acquisition but only weakly correlated with posttest
mneadures of word meaning. One interpretation for this finding is that

- learning the meanings and pronunciftions of printed wobds is an
.}ntordqpendent'prgobsa during the acquisition phase but-dependence
.declines once these identities have beeen established in memory. - In

other words, in order to establish meanings for printed words in
memory, it is necessary that pronunciations and spellings also be

-learned._ However, once learning is complete, semantic recognition
.operates lndependently of the others. This suggest that although
wature’ resders may be able to bypass sound and go directly from print
to meaning in ‘recognizing familiar, words, they were qutte dependent

upon’ sound in aocquiring this skill when the words were unfamiltar.
The possibility of a shift in this respect constitutes 4 case where
maturé word processing abilities do not reflect their acquisition

T .
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Present findings disclosed some important methodologloal consider-
ations in the assessment of reaction times to printed words. It was
apparent that subjects who !q‘formed the spelling production posttest
before thé word f'dentification test were able to read the wonds faster
and more accurately then subjects who completed the word reading task _
before any other posttests. This reveals that having another task
served to prime subjects for.the words and hence to reduce their
dependence upon printed forms in order to pronounce words. This
priming phenomenon accompanied by a lack of dttention to letters was
obvious in the oral spelling task which came third in the 3equence of
posttests. Many subjects were able to identify words successfully
after hearing only one or two letters. Previous studies have
indicated that priming effects for printed words may last up to 48
hours (Scarborough, Cortese, and Scarborough, 1977). In the design qQf
studies such as the present 'one, this priming phenomenon is a problem -
singe it seryes to reduce the sensitivity of word decoding measures to

. training effects. For sensitivity to be maximal, the .word reading
task should be given before the subjects. are reminded of the words by
any other task. Also, posttesting should probably be delayed for
several days following word training. Furthermore, it may be
important to teach a sufficient number of words in orden, to make -
printed xzrd processing approximate responses to an open rather than a . L
e

closed set. of stimuli. o

. ¢

« One other procedurak variation was found to make a difference in

the assessment of word reading latencles. " Two types of reaction time
measures were employed: the times to read a 1ist of the. words

measured with a stopwatch; and times to read individual words measured

with a volge-activated relay attached to a‘timer. Differences as a_ N
function of reader ability proved significant on the latter but not

the former measure where the variance among sub jects was sizeable.

(See Table 5-3). This shows that the difference in sensitivity
‘between -these two. measures can mean the difference’ between success and

) failure in’ experiments like the present one. _ y
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Chapter 6$¥ Effects of Image Tfain{ng on Printed

Word Learning in Beglnning Readers

A second atudy was . oonduoted to determine whet er explicit
training in the formation of complete orthograpic images would

. enable -beginning readers to i1dentify the words more accurately and

rapidly as well as to produce more complete. spellings. This study
differed from the one reported in Chapter’'5 in that first rather
than second graders were tested, thé words were real rather than
made up, and each subject served as his own control in the
comparisqn of word learning 'methods. Also, procedures used to
facilitate image formation as well as to poattest subJeots differed
in several respects.

In previous studies, it has been found that good readers have
better word recognition skills than poor readers (Perfetti and
Hogaboam, 1975). Also, good spellers appear to be faster at

‘recognizing words in isolation than unexpectedly poor spellers

(1,e., subjects who can read adequately but are poor spellers)

7 (Frith, 1978). One reason why these differences might exist is that

good readers/spellera have more complete knowledge of letter details
for words than poor readers/spellers. According to Fhr# (in
press-a), possession of more complete orthographic images in memory
‘should facilitate the process of matching external print to-internal
images, and this should enhance the process of recognizipg and .
pronouncing words. Evidence from the above studies, however, falls
, short of confirm ng this hypothesis. Differences in word progessing
were observed"between high and low ability subjects, and it is not

" clear yhether these differences arose. from specific word knowledge
or from other characteristics distingiishing the two groups.

Results of the study rgported in Chapter 5 provide evidence that
superior knowledge .of rd spellings does not result in more skilled
word._reading. The purpose of the present study was to test this
hypot esis in a slightly different wvay.

t

Ihe experimental design entailed teaching two sets of unfamiliar-

- real words to the same beginning readers in two contrasting ways. -

, The set of words in the experimental condition was practiced
aocording to procedures thought likely to enhance the establishment
of orthographic images in memory. Children learned to pronounce the
printed words, then they learned how the letters aymbolized separate’
sound segments:in the pronunciations, then they praoticed imagining -
the words and identifying component letters in their images. The

. . 8set of words in the control condition was simply read several = .

‘times. Posttests were given 5 to 7 days later. to measure erfects of
WOnd training on aubjects' speed and accuracy at decoding the words.
and their knowledge of word spellings. This delay was thought
adequate to/tap subjects' long-term storage of the words in lexical

memory.



. % Methads _ "
Sub jects _ : o

Two samples of children were selected for tralning, one from
first grade clasges tested in the spring (N = 15), .one fr
parochial school and a day-care center tested in the asummer (N =
th. The latter gréup included three post-kirndergarten subjects who
had begun learning, to réad. There were 17 females and 9 males, mean
age 84.3 months.

Materials and Procedures ' -

The exndkimenter worked individually with children dn from 5 to

' 13 occasions (median = T). During the first session,. several

pret@sts were administered. Word training required from. 3 to 11
sessions.  The time was allocated as follows: one or a portion of
one session for preliminary word reading, 2 to 10 sessions for image
training, only 5-10 minutes’'for control training, and one or a '

portion of one session for reviewing the words at the end of .

training. Posttests were administered during the final one or two
sessions which were oonducted 5-T7 days gafter the final training
session (except in 3 cases where posttests were given 3, 13, or 14"
days after training due to sickness or vacations). . ‘

Pretests

Several'pretesta were given to assess subjecte ability to read
target words amd various aspects ot.their reading skills. The tests
were given in the following order.

Printed Word Identification. -Children were shown and asked to
read 114 words which.included 71 taken from their classroom texts,
16 target words serving as oandidates for training, and 27 words
commonly learned during beginning reading. Each word was printed on
a small card. Children were told ,to guess or skip any unknown words.

Writing Letters. The experimenter named 14 letters (5 vowels 9
oonsonants) and had children write each in lower case form.

Decoding CVCs._  Ten consonant-vowel-consonant (CVC) units were
printed, beneath aninal piotures on cards.(i.e., baf, jik, fop, dev,.

lum). There were two CVCs tesiing each short vowel sound. Children

attempted to read each made-up animal-name. If unsuccessful, they

“identified the ‘sound symbolized by each letter and then attempted to
-'blend the sounds to pronounce the name. No corrective feedback was

prqvidod.

Nanin Lettera; Children saw and named 25 lower-case letters
(a11 but L) printed in five rows of 5 letters each. They were told
to go as rapidly as possible without naking errors and to skip any
unknbwn letters. Lateneies!were timed with a stopwatch. :

;‘3}-' .
-y ’$ .

-
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*SpellingeAided Sound Learning. This task developed by Ehri and
Wilce (1979) was included in order to assess shildren's ability to
use letters to store sounds in memory. Subjects were given a
maximum of. 7 trials to learn four CVC nonsense sounds<4n a palred
assocfate task. The sounds were: hes, fug, kiv, pab. The stimulus
prompts were the initial letters of each unit, The anticipation
method was used. On the first trial and after each recall attempt,
children were shown a spelling of the unit. Of interest was whether
the spellings would sérve as a mnemonic agd enable children to learn
the sounds. Children were told to pay attention to the letters
because they would help them rememper the sounds.

Word Training

4,
»

M

A within-3ubjects design was used to compare the effects of two
kinds of learning experiences on children's knowledge of printed
words. In one condition, subjects practiced rorming "and rconsulting
orthographic images of the words 1n memory. In the other condition,
they simply practiced reading the words. - ’ '

Words thought to be unfamiliar to first gradera were palred
according ta letter length and comparable letter-sound complexity:.

-The 8 pairs were: cube - gold; obey - easy; silly. - angry; dream -

noies®; spider - window, punish - filthy; trouble - thirsty; garbage
- whisper. Members of 6-letter pairs considered 1nterchangeable as
were members of T-letter pai¥s. The words were printed on cards
alone and with picturea.which illustrated the meaning of each barget
word. , . f
"For each child, 6 pairs of words were aelected for training.
Word members were aasigned randomly to the image and control
eonditions. The words selected were ones the child could not read
readily on the word identificatin pretest. .(There were 3 subjects

each of whom could read one of the six training words on the

-fpbetest. In two cases, the word was included in the control set, in

one& case 1n the image set.)

. Training was divided into four sessions. First, subjects

'learned to read all the words. - Then they completed image training
. with half of the words, and they practiced reading the qther half.

The order of oompletion of the two latter sessions was counter-
balanoed among sub jects. A review was conducted at the end of

training. . ,
Preliminary Word Reading(//;;ildren saw and read all 12 words

" printed beneath pictures. |The experimenter corrected any errors or
~ omissions, On the first tfial, she explained how the picture '

11lustrated the . word's meaning. The set of .words was shuffled after
each trial and re-presented uantil the child oould read each word

quickly on' two consecutive trials. As soon as individual words
‘reached this oriterion, they were dropped from the deck. Next,

printed words without pictures were practiced with the dropout
procedure to the same criterion. This exercise was repeated once.

' .
\L
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At the end,® words were divided into the two sets to be taught
separately, and sgpjects' acouracy and latency ln reading each set
was measured.

~ s

. Control Word Traiping. Children saw and read each of the 6
words on cards 6 times. : ' R

kY

Image Training. There were four phases. First, children werp
taught to segment the words phonemically, This was in order to
create sounds for the letters to symbolize. Then, they were shown
how letters in the spelling corresponded to these sounds. Next,
they practiced imagining the words' spellings and recognizing
whether particular letters named by the experimenter were present
S " not, Finally, they practiced imagining spelling® and naming the
. letters themselves. Details of these phases are described below.

1. Phonemic Segmentation

The child was shown how to break up words into their oomponent '
' squnds by watching and .then imitating the experimenter segment '
"bat." She said the woPd, then put down a colored square as she
pronounced a sound for each phoneme. Work commenced with the target
~words. ' During trial 1, the experimenter pronounced each word, had
: children repeat it, then divide it into segments. If unsuccessful,
. the experimenter demonstrated the correct response, and children
imitated it. - Practice eontinued to a criterion of two perfect
segmentations or a 3-trial maximum per word. Words .upon reaching
eriterion were dropped from subsequent trials.

2. .Lettec;Sound Analysis

Children were told that in this task they would see how to make
sense of the spellings. The experimenter displayed each spelling .
comprised of moveable letter squares propped up on a tray.: On the
first trials,. subjects read each word. Then the experimenter moved
one or two letters to the left on the tray as she pronounced
phonemic pegments symbolized by the letters, one segment at a time.
Then she repeated the word pronouncing it slowly and running her
wfinger beneath the letters as.she passed over each sound. On the
first trial children imitated this routine for each word. On
Trials 2 and 3, children performed these rountines from memory.. -
.Errors .were corrected by reviewing phonemic segmentation with
colored squares or by demonstrating -and explaining the correct

response »
. \ .
. Silent letters were Tlustered with an appropriate adjacent ;
‘ letter as in "dream" and "trouble" segmented as d/r/ea/m and
' t/r/ou/b(le. T :

3. Letter Reoognitioﬁ

-
1

4 Children were told that in this task they would see whether* the
words had moved into their heads. They were told to pretend that

118
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. they were looking at the cards with the pﬁinted words and to try to
get a clear picture of all the letters in their heads.: Each word
was' pronounced, children repeated it and nahed‘tﬁb\first letter.
Then the experimenter identified in random order all the other

~ Jetters plus two non-occurring letters. For each,:children indicted

Whether they could see the lettér in their image. After completing

each word, they looked.at its printed fotm and. identified any errors.

they had made. For letters missed, the experimenter asked them to)
find each in the word and to locate”the sound it symbolized in the
pronunciation (i.e., {f the child missed D in "spider," he would say

/d/ and "spid-" stopping when he came to the sound). Children then

closed their eyes and practiced imagining the word with all the®

letters again. ' B : '
Performance continued to a criterion of two perfect consecutive
trials or a maximum of four fFials per word. Words reaching’

eriterion were dropped. S

-

g, Letter_Production -~

-

—

Children were\t 1d to imagine each word and to name its
letters. If unsuccéssful, they looked ats the word, located their
errors, and searched for relevant sounds symbolizing any letters
omitted. Silent letters were taught as having no .separate sound but
rather joining with other letters to’ make particular sounds.

For 10 of the subjects, this task was performed from 1 to.3
times. For 16 of the subjects, training was extaended to a criterion
of 2 perfect consecutive trials for all 6 words. Words reaching
criterion were dropped. “ ' T

"Review. A review of all 12 target words was given at the end of -

training. Children read each word and recalled its plcture. Errors

- were corrected by the experimenter and ‘these words. were reviewed
. until correct. S . . ‘._.\
i

< Posttqsts

Several posttqats were given to assess the effects of wond
training experiences. Not all proved Yo be.well designed or
appropriate for first graders. Because two of the tasks were

ting’-consuming_ to adm{nister, because responses of 1rft9t‘ést appeare;i

~ to be obscured by irrelevant factors, and‘beoause‘ho'ditferencgb
between treatment conditions were evident ip performance, they were
dropped after the first round of subjects was tested: a.cloze
sentence reading task, and a word search task. -

- . The following tasks were given to all subjegts in the order

“11sted below. =~ . " ' . - S ' ;

Memory Dfum/ggrd Ré#ding. ‘Following‘practioe with 6 ramiliar

words, children.saw and pronounced 32 words presented on a memory .

'dpu-.- Horda weire exposed for 1 agpond with 3 seconds intervening -

.\"
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before the wext word appeared. 'The list-included the 16 .target
words plus 16 graphioally similar words. The latter words all
"shared at least'a first letter with one of the harget wordg.and some
shared more, up to four letters. . f,

s @

List Word Reading. Each -set of 6 target words ‘was listed twice,

ohce in each of two columns in a folder. Subjecth read the two
columns on each 1ist ws &% rapldly as.posaible without making
mistakes. A different random order of words waa' presented in each
column. .The order of presentation of the image and tqontrol word
sets was counterbalanced across subjects. Latenclées were measured

- with a stOpwatoh for the first column and for both columna combiried.

.

]

-\‘;;_'.

-

Hord Spelling. Childnen were told to imagine each word and t6
record its letters on paper., If they thought the word did not look

right, they were asked to write it again. Words from both training

oonditions were presented in mixed up order.__

Results and Discussion

In order to compare effeots of the two types of word 1earn1ng
experiences, matched-patr t- tests were conducted on posattest °
scores. ' Results are presented in Table 6-1. Image training had the

”
5@

- %
e s iy . . e i o e reh e > Ve e e e S o o e P T

Insert Table 6-1 about here.

effect of boosting subjects’ knowledge of orthographic details over -

that acquired by simply pronouncing the words repeatedly. However,
superior knowledge of spellings did not enhance sub jects' accuracy
or speed in pronoungingethe words. These results reveal that

explicit training in the formation and use of orthographic images in

memory ¢an improve beginning readers' ability to spell words but’ not
their ability to. decode words. Apparently partial knowledge of
orthographio forms is sufficient ta:support max imum performance 1in
the latter case. These corclusions are identical to those raaohed

. 1in theaceudy reported in Chapter 5. - -

“Because: 16 of the 26 subjects were taken to criterion in the
Letter Produotion'training task while th@ othéra were. 51ven o 1
-to 3 trials, it was expected that the posttest perrormances of he
former subjects might bé superior, One difrioulty arose making
statistical comparisons more difficult. Inspection of preteat mehns

. and standard deviations of 'the two groups on the word identification
- measure revealad 'that the.criterion-trained sub jects 1noluded'gone

of thé less advanced readers and their scores were much more

_ vyariable than scores of tho‘nongoriterion sub jeots. Nevertheless,

posttoat ‘means revealed the expected pattern. The relevant values '
are displayed 1n Table 6- 2. Inspoction q{ scores disolosed. ‘

"---—-.u,._-—'.-— ------------- - ——

. Insert Table 6-2 about here.
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. Table 6-1

fem

Mean Peéformahcﬁ_on_the Pq&ttesta 23 a Function of |

"Mword Tr#tning Expeﬁiencesi(N z 26)

. s
7 - N

- Posttesat._

\'_v -
Word Read. Accuracy

Memory Drum

List

3.58

!

Word Read. Latenoy
" List (6 words)
List (12 words) 20.22
spelling
. Words perfect
* Letters recalled

2.61
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3.58 0 n.s, (6)
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Table.6-2
Comparison of Posttest Performances of‘SubJects
Takgn vs. Not Taken to Criterion in Letter
Production Training
' PO \ . Means
P ) ~Max. - Criterion Not Stand. Dev.
T . PRETEST Score ° (N=16) (N=10) Crit. -Not
- ’ ‘
v o - Word Identif. (11w 58.81 63.40 20.16. 10.94
. POSTTEST. C.
. - y
Read "Image" -Words '
Accuracy. (M.D.) (6) 3.69 < 3.40 1.66 1.43
Accuracy (List) . (6) §.31 5.80 1.7 042
Latency (List) (sec.) 9.95 8.06 4.81 3.57
o Spelling "Image" Wordsy ' . R . '
S - Words Correot (6) 3.13 1.80 1.36 132
Letters Correct (33-36) ~ .31.13 28.20 . 2.49 2.94 >
Spelling Control Words . ' ‘
Words Correct . (6) +0.94 Q.70 1.24 1.06
‘y _ Letters Correct. -  (33-36) 24 .50 .25.50 6.16 2.32
,\. *‘ ’ ‘e
) . .
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g ' A
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" correctly; (2) speed in paming alphabet letters; (3

7/

' ~\
r 4 ) \

differances favoring thé critarion subjbcts only in 3pélling the
image words, not In spelling control words or in reading the word
sets. T-tests confirmed that oriterion subjects produced mo
accurate spellings of image-trained words than non-criterion

sub Jects: for words correct, t(2h) = 2.45, p < .025; for letters

~correct, t(24) = 2.91, p < .0l. These findings fit-with those above

in suggesting that image training contributes primarily by boosting
memory . for word apcll{pgs. Furthermore, they indicate that mu¢h gf
the gain in apelling knowledge resulted from the training task in
which practice to criterion was given in imagining words and
identifying the letters in tHeir spellings. -

Pearson product-moment carrelation dbérricienta were calculated
to examine the strength of relationships aﬂbng the various pretests,
training tasks, and posttests. Measures displaying variability and
typifying performance in each task were seleoted: gl) CVCs decoded

CVC sounds:

recalled correctly on Trial 4 of the sound learning:-task; (4)
printed words read correctly; (5) targe /words read accurately
following preliminary word training;- speed in reading targeﬁ‘
words following preliminary training; {7) image words segmented into
phonemes once correctly during image training; (8)'image words in
#hich letter-sound relations were identified correctly on Trial 3;,
(9) image words in which -letters were recdgnized correctly twice;
(10) image words in which letters were produced correStly -on Trial

;. (11) target words read correctly on memory drum; (12) target

: uords read accurately on list; (13) speed in reading target words on

»

11st; (14) target words correctly spelled; (15) number of letters
oorreotly recalled in target word spellings. Correlations are
reported in Table 6-3. Since subjects differed in the amount of .

Insert Table 6- 3 about here. - .
image word training received, scores of only those given criterion
trainlng were used to calculate correlations 1nvolving posttest
scores (Variables 1l1- 15). Corre;gtions between the image training

measures  (Variables 7-10) and pofttest measures (Variables 11-15)
wgre calculated only on performances 1nvolv1ng image-trained words.

Of particular interest were the .cortelations Anvolving the sound

learning pretest measure which Ehri and Wilce (1979) interpret as an
memory as symbols

indicator bf subjects' ability to store letters
for sounds and which they [propose as a central “fa tor underlying
‘printed word learnipng skil The word trafhgng provided in this
study involved teaching children to form and store ages of printed
worda in memory and se it -was expected that aound le ’rning scores
#ould reflect subjects' sucdess in éngaging in these 1mage-acqu1r1ng

 activities, 'As evident in Table 6-3, sound learning scores were '
. signifiocantly correlated with 3 of the A& 1magé-trainipng activities.

These results suggest that phonemic segmentation, letter-sound 1k

anglysis and reoognition of lettera in 1magined'ppe111ngs are
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Table 5-3
e : )
Correlations Between Pretest, Training, and Posttest Measures : ‘
S - . L cve LET  S.L. W.I.  WRA WAL P.S. . LSA LR l 5
.. . o ._ | I 2 3 AN -5 6 T - 8 9.
PRETESTS . ‘ ‘ o/
' 1. CVC Decoding - ‘ | J . - |
2. Letter Name Cht. -.26 - ‘ ‘ . ' : ' v
3. Sound Learning . = ,38%  _ 34% -— o o ' N ' o .
. Word Identif, 6w some  njes | - oy 2
" PRELTMINARY TRAINING ’ - : | 5 | - .
) ¢ 5. Word Accuracy A3 ~Juses " 0 5508 -
6. Word Latencies -.10 6988 _ o7 -.39% -5 -
! IMAGE TRAININGA : . L I T . : -
<. 7. Phon,.Seg. . St .68%e  _ go8n - yow 560 .62%% _ o5 -_— , & S
' " 8,. Let-Sound Amalgam. +53%% 508 3% .u3® - (508 . 26  .68® . : o
o . 9. Let. Recog. Judg. .32 =45 Lo (L) A2 - 32 43 .26 -
% 10. Letter Prod. .22 -.30 7 .06 Lugee  ugee  _ingws 58 . ) .T108
e POSTTESTS8 | : ’ ' :
11. Read Words - Mem. Drum.. -.03 ~ -.39 - .09 .39 .17 .08 .01 o0~ 1y
. f 12, Read Words - List Acc. .50% ~,.-.38 L .6Que .39 -.29 . .33 7 .38 v
S y § 13. Read Hordi_- Latency r=.13 08 .04 -.23 . 05 - =00 © .15 A3 =20
. g - 14. Spelling 3 Words Cor. .21 -.38 33 . .73 520 -.39 . u6® 42 .T6 8.
' ! ~ 15. Spelling - Let. Cor. L60%%  _ 7188 30 .600® 5088 .3 y7e .30 63n8
" < b5 #ep < 01 _ | <, - S - L
8Correlations of Var. 7-10 with Var. 11-15 were calculated on scores for image-word set only. - _
. ‘Relevant statistios for the 6 words in the set are given in the final columns 1nfparenth¢ae§{ Other : «
- 8statistios were caloulated on all 12 words. - - B ‘ : Lo : - .; |
o . 3 S 125 ’
. : ) { i Co
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PRETESTS
1. CVC Decoding

2. Let. Name Lat,

3. Sound Learning:

4. Word Identif. -
PRELIMINARY TRAINING

5.  Word Acouracy
6, Word Latencies

IMAGE TRAINING®

7. Phon. Seg. .

8, Let-Sound Amalgam.
9. Let. Recpg. Judg. .
10, Letter- ngd. v
POSTTESTS?

\

11. Read Words - Mem. Drum.

o+

12. Read Words - List Acc.
i3,7n¢.d Words - Latenoy
'iﬁ._spplling - Words Cor.
is, Spelling - Let. Cor.

f!n < .,05 ") < .01

ACorrelations of Var, 7-10 with V

Ga

LP
10-

.51.

~.24

LT
Aoe

) Table 6-3 (cont.)
Correlations Between Pretest, Training, and Posttest Measures

RWM. .

n

-5

‘ -.30

AT

46

statistios were qalodiated on all’ 12 words.

Py

A

Yo

’

RWA

12

-

- 'Q_l“

.69

RWL
13

.82 -.19%e

.10

KRY

U

L]

.6hun

\

Max.
Mean Soore
h.92 10
22,92 sec.
. 1.88 ¢ 'y
60.58 114
10.27 ., Q2
24.31 sec.
y,.23 6
4.81 . g
2.T7
2.27 6
}
7.50 12
(3.69) (6) -
9.25 B V-2

© (4.31) (6)

18.81°  sec.

- (9.95) (sec.)
4.06 12
(3.13) (6)
55.63 66-T72

- (31.13) (33-36)°

. 3.D.

~ -
[] [ ] []

SN O

SIEZ

1 L]

171
9.91

s -
1.61
1.56

.45 °

(1.66)
2.46

S (1.TN)
.16,
- (16)

5.3
(u.83>
2.2

- (1.36)

8.29

(2.45)

. bh Var. 11-15 were caloulated on, scores for 1mﬁge-w6rd'é't ohly;' ‘
Relevant statistios for the 6 words in the set are given in the final columns-4in parentheses. .Other

)
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Lov26

No.

Sa-
26
26,
26
26

26

26
26

26

16
(16)
16
(16).

16
(16)
16
(16)



_ for performance on image-trained words but higher correlations on S

.words separately disclosed only ome correlation which was higher and

.« not told how to use them. This differenco may have had something to

printed words. <,u.\ -

b

memory as symbols for sounds. In contrast, the ability to
fdentify the letters in word images was not correlated significantly ‘
with sound learning. Thls suggests that letter production may not
be as central a3 letter recognition in storing alphabetio 1mages of
words in memory

;&Bsely related to and may be part of the ability to store letters - ¢

Although most of the training tasks as well as the pretests -
measuring letter-sound analytic skills were correlated with sound
learning scores, the measures of word reading skill (preliminary
training and posttest scores) were not. These results conflict with
the expectation that this skill is centrally involved in printed
word learning. One reéason for the absence of a relationship @nd
also the failure to detect stronger correlations involving sound
learning may be that the skill was not really operational’ among most
of these beginners. Inspeotion of performapggs in this task
revealed that most had difficulty learning the sounds. nly TJ, or g
27% of the sample were able to reach a criterion of two perfect
racollections in 8 attempted trials.. Another reason why
correlations were not very impresaive may be that since subjects
Wwere given training on this aspect of word knowledge, the o
variability in posttest performance as a funcion of this factor was
reduced to a minimum. If.true, one would,K expect low correlations

oéntrol words. Inspection of the correlations betwden sound

learning and postteat 'performances for image-trained and contrgl s
significant in the case of control words: sgund learning was . o
significantly correlated with posttest list pord\reading .acouracy )
soores for control words, r = .53, p < .05, but not for image words,
r= .05 p> .05, Thus; only weak support for this explanation was
Tound. A third possidbility is that there were too few subjects and
too few words to yield vepry powerful tests of the hypothesistn S

»

]

One prooedbral dlfferenoe between: the sound learning task used
in the present and the previous studies shouldjbe mentioned.
Sub jects here were told to make use ofsthe Jetters in remembering
sounds whereas in'the previous study they were shown the letters but

do with the lower correlations obaerved. Further researoh is needed
to clarify whather the sound learning task does reflect an: 1mportanﬁ

oonponen; of printeq.word learning, and if so what 1t is. ?g‘ﬁ

/" As we have observed in other studies (Chapters % and 7), . -
children's ability to read a 1list of printed words constitutes a | . :
powerful predictor of their performances 1n many types of alphabetic. . ’,

. tasks. As evident in Table 6-3, the preteat word~&doqt1rication L
measure was significantly Gorrelated. with almost ‘all of the ether ‘ (3‘

measures, (86% of them), more so than hny of the other pretests
(43-57%)\ This shows that the more printed words beginners have
stored in lexical memory, the more erfectively they will learn,neﬁ
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¢ printed word learning. CVC decoding and letter naming speed were
—s highly ocorrelated with letter-sound analysls measures (Variables 7
and 8) and with memary for correct letters in the posttest (Variable
15). However, they were in general less strongly related to whole
word measures. This points to the importance of \letter-sound
+analytic skills for learnirng letter componentu of words but not
necéssarily whole word spellings.

It 1s 1nterest1ng to note that success on the image training
tasks (Var. 7-10) contributed primarily to posttest performance on
the spelling tasks rather than the word reading taska. These
results further contribute to the conclusion that image training
benefits spelling rather than word reading ability.

There are some problems limiting inferences based on
correlations. It may be that word training washed out otherwise

& significant, effects, precluding conclusions about the involvement of
some varliables. Also, because so many variables were interrelated,
it is not clear which might be responsible for what. Furthermore,
tasks were given in a fixed order, so it is not clear how
performance on one affected performance on another and thereby
altered correlations involving the latter variable. Also, 1t was
the case that better readers were taught longer®words than poorer
feaders since they could read the shorter easier words comprising
the potential target set. The effect of this would be to reduce
e correlations between measures. These limitations must be kept in
mind as 1ntorpnetations are $ormed. - ‘
N :
) i One godl of the present study was not met. We had}}hoped. to
. ' determine whether superior knowledge of printed words would benefit
' o the reading of sentences containing those words. However, -
difficulties in the depign of an adequate sentence reading task -
prevented achtevement of this ‘objective.

\ . ¢ *

. " Th oonolusion, resulta of the present study confirméd findings
A : reported in Chapter 5 that training ;6 the formation of orthographio
/images given to beginning readers 1is eneficial in improving their
~ ability to iypll the words but not to read the words.

o . ¢ : . ‘

The other pretests appeared related to more specific aspects of .
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Chapter 7: Do Beglnners Learn Printed Words

'Better in Codtexts or in Isolation?8

‘ One of the most important cap&bilit?%s in learning to read is
learning to recognize printed words. Research on beginning readers
performed by Shankweiler and Liberman (1972) and Firth (1972) reveals
high correlations between the ability to identify printed words and
skill in reading text. The purpose of this study ‘was to explore

P g akills and experiences which facilitate the written -word acquisition
process among beginning readera. There is substantial disagreement.
about which skills and experiences are most important. . Some author-
1ties stress letter-sound papping skills (Rozin & Gleitman, 1977;
Liberman & Shankweiler, 19779. Others emphasize the importance of
leérning to recognize printed words rapidly and automatically'(LaBerge
& Samuels, 197Y4; Perfetti & Hogaboam, 1975: Perfetti & Lesgold,

\ 1977). Still others proclaim the centrality of learning to recognize
the meanings of printed words as they participate in larger sentence
and story contexts (Goodman, 1972; Smith, 1973). Disagreement arises
also about the best way to develop word recognition skill. .One

‘recommendation is that  beginners practice reading single words on
Tlash cards to improve decoding acéuracy and speed. People offering
this approach assume that once a pronunciation is derived,’ word
meanings are accessed automatically. However, others object, arguing
t hat pronunciation does not guarantee that words will be interpreted
quickly and correctly. An alternative recomMendation is that begin—
ners practice reading words in story contexts so that meanings can be
aroused and attached directly to printed forms. ‘ .
: oo Do . ST

In order to contend with these multiple 1issues aﬁd uncertainties

- surrounding the word learning process, Ehri has proposed a theory of

* printed word learning which integrates some of these seemingly
disparate views (Ehri, 1978, in press-a, in press-b; Ehri & Wilce,

* 1979). Accordihg to the theory, reading capabilities get underway
when the reader becomes able to store printed words in lexical
memory. The lexicon is conceptualized as a repository for words a .
‘child has acquired by learning to speak. Each word has several
identities: a pronu on or phonological identity, a charact-
eristic form class or syntactic identity, and a meaning or semantic
identity. When the child learns to read, another identity is added to

. the lexicon. As he/she practices reading a word, its orthographic

T - fora 1is retained in memory and amaig%mated with the yord's other
o ~1dentithes so that one unit is formed. Once orthogryrhio identities

of . words are establiahed the reader no longer needs to use general
decoding skills to, 1dentify these words. Visual images jhave replaced
sound as the address in' ‘memory, so the reader can recognize the word
pr 31Tf1y matoh!ng the print to his gﬁored visual representation.

, : . . ' R : - ¢ - . . . . . - B 'l
Ak, o _. N/’ N 2 . N R

Wererred to 1n other chapters as Ehri and Roberts (1979)
Published in Child Development, 50, 675-685. .
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Since words have several identlities which undergo amalgamation
during reading acquisition, the process of learning printed words is

. viewed as havfng not one but several dimensions to be ipnvestigated.

One can examine not only whether readers can recognize a word's ,
phonological tdentity from its graphic form, but also whether they can
recognize how the word functions grammatically and what 1t might mean
In sentence contexts. In addition, one can examine how completely the
orthographic form has been stored in memory by Qgging readers write
out the word or distinguish correct from incorrect spellings.

In considering how word identity amalgamation develops, one can
expect various types of skills and experiences to prove central to dne
or another aspect. In order to store the orthographic identities of
words, very llkely the reader must possess systematic knowledge of
letters as they map into sounds, he must be able to use this knowledge
to store word spellings in memory, and he must spend some time
attending to and analyzing the written forms of single words. A

“different type of experience is probably important for attaching

syntactic and semantic identities to printed word forms. THe ader -

-must practiece recognizing and interpreting printed words accurately as

he reads text for meaning.” In this way, the meanings become active at
the time the reader looks at and decodes the printed form. '
q

-The purpose of the present study was to compare the d?feots of two
types of word learning experiences. Beginning readers weﬂgntqught to
read words which were printed ‘either in meanirigful sentence qutexts
or singly on flash cards. Baséd on the above view, it was expected
‘that context trained subjects would learn more about the semantic. '
identities of printed wqrds, whereas flash card trained subjects would
remember more about orthographic identities.
The possibility that semantic identities are not learned well when
words are seen in isolation receives support from a number of
sources. Goodman (1973) is highly critical of the flash card method
of teaching words. He has asserted that if readers are taught to
pronounce isolated words, they will learn merely to "bark at print."
One reason is that the meanings of many words are not sallent. in
isolation. This is particularly true of context-dependent words
(i.e., is, was, of, from) which must be embe{ded in sentences to have
meaning and also true of ambiguous words with. multiple meanings.
Another reason is that children have little practice reoognizing
single words as units of spoken language. In speech, attention 1is

‘directed at meanings of phrases and sentences rather than words.

Evidence presented by Ehri (1975, 1976, 1979) indicates that pre-

readers do not recognize .context-dependent words pronounced in

isolation as real words. However, even with interpretable words,

children tend to think only minimally about tpéir ‘meanings UnlesI told
1d

" to do so. Several studies by Rohwer (1971) reveal that young ch

ren, unlike adults, do not spontaneously imagine semantic relations to

‘connect noun pairs when the words are presented alone. The levels of

proce¥sing model' (Craik & Lockhart, 1972) describing how information
is stored  and remembered sujfests that people process information to

e N
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the depth activated by the demands of the task. If nothing more than
“pronunciation 1s required, then printed words will be encoded phonemi-
_ cally but not semantically. - '
’ f\\\\ The possibility that aemantfo identitiea of printed words are
learned better if the words are seen In meaningful ocontexts has some
merit. Avallable evidence on oral reading misgues indicates that .
syntactic and semantic constraints are very active and exert a strong
influence over the word cholces a beginner makes as he reads a line of
text. When words are misread, substitutes which are syntactigally and
semantically consistent with the preceding text .are produced in their’
place (Biemiller, 1970; Goodman, 1969; Weber, 1970). This suggests
that relevant syntactic and semantic identities are active when
. beginners encounter new words as they are reading for meaning. If
- ' readers identify the words ocorrectly, then this should be a good way .
to attach appropriate grammatical functions and meanings to printed
words, particularly context-dependent words. . .

.

Although the context method might be good for learning word:
meanings, .1t may not be so good for storing orthographic details. The
reader who runs into new words in a text is thinking about meaning.

His attention 1is not dfrected at component letters, and hé spends

little time inspecting each word as. a separate unit. Furthermore, it

_ : 1s often the case that he can use contextual cues to guess at less

- = familiar printed words and, so he has 1little reason to pay much - .
-attention to all the graphic cpes. In contrast, the child who studies
words printed on flash cards may note and remember much more about

word, spellings. = _ ) . e ..

In the present study, context and isolation methods of word
learning were employed with end-of-the-year first graderas who were
trained to read 16 words in one of the two ways. Half of the children
‘read the words printed in meaningful sentence centexts. The other
half read the words printed singly on flash cards and then listened to
geaningful sentences containing the wqyda. Several pre- and posttests

K weré given to assess whether children who always encountered the words
¢« 1in sentences would learn as much about the meanings.and spellings of
words -as children studying the Words in isolation. Although isolation
subjects were provided with sentence contexts identifying word
meanings, thls information was presented only after they had pro-

o nounced the words. Since meanings were not active at the time a
s . "1solation learners looked at and decoded words, it was expected that

¢  orthographic-semantic amalgamation would be less efféotng.'

In the present \study, word learning was assessed in various ways.
‘Orthographic knowledge was measuped by examing subjects' acquracy and
' speed in reading the words, their ability to spell the words, and
S their ability to discriminate correct spellings from a set of plau- ¢
: sible misspellings. Syntactic/semantic knowledge of wqrd_igehtities' .
was assessed by having subjects produce meaningful sentences con-
. taining the words, either sentences like the ones they were given
. ~during training or other sentences. ) ) ' N

1] . : .
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The words selected for trglniﬁg were homonym paira, that 1s, words
which are ldenttcal in sound yet have two.di®Cerent spellings, each
assoclated with a different and distinctive meanjng Homonyms were
chosen because we wanted to study the- prooess of attaching meanings to
spelli{ings without sound being an Iimportant medtating variable. By
usling homonyms, we {nsured that bef{ng able to pronounce a printed word

_would .not guarantee correct retrieval of-its meaning... By making
semantia retrieval a variable process, We oould assess whether word
training exerted a differential effect. ~

vy
B

B

ey

One additional purpose of the present~8tudy was to examinq“the
relationship between various beginning reading capabilitiés and word
learning skill. Two types of capabilities were measured, those
tapping knowledge of subcomponents of words (i.e., accuracy and speéd
at naming alphabet letters, ability to ‘sound out and to spell
consonant -vowel-consohant (CVC) nonsense syllables), and those tapping
knowledge at a lexical level (i.e., number of printed words known, ..
detection of misspellin of words, knowledge of spellings of
past-tense verb 1nf1ections) Of interest was whether lexical

R et 2 I

knowledge might prove more central to the acquisition of word identity

information than sublexical or letter-sound knowledge. If words are
the most important units of printed language and the key to reading
acquisition as Ehri's theory suggests, then one might expect :
children's knowledge of lexical orthographic patterns to contribute
more to the word learning process than -théir sublexical Eppwledge

, . Method
Sub jects . ' o -

The children, 22 females and 15 males, mean age 7.1 yﬂbrs, were
taken from the first grade of a middle class elementary school.
Children were tested in the Spring.. They had undergone 7 to 8 months
of Beginning reading instruction... Children who had progressed too far.
or not far enough in the Houghton and Mifflin series were excluded. <
'rSubJeots ‘retained were those reading in either the second or the final
books st the first grade lavel.  Teachers were asked to form matched
-pairs of subjects based on reading ability. . Members aof each pair were
assigned randomly, one to the isolation condition, one ro_phe printed
context condition. g '

Materials and Prooedurés B : ?

The experim;nter ‘worked with. each ehild 1nd1vidually on five
oocasiona. Several pretests were given to mgasure various aspects of
the ‘readers ‘knowledge of printed language. Then word recognition
training, either with isolated printed words or with words embedded in
written contexts, was provided. Finally, various posttests were

administé%ed to measure ihe effects of wird training..

"

~

F
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Pretests
- . Letter Naming.. The child was asked to name 25 lower-oase letters
. (all but "x") as fast as possible, to avold errors, and to skip any he

did not know. His performance was timed with a atopwatch.
Homonym and Context-Word Identification. The child was asked to
. read .aloud 167 words presented individually, 16 homvbnyms plus 151
- words to be used in sentence contexts during word training. The :
latter words were taken. from the children's readers. - - : \¥ v

’

Recognition of Nongense Syllable Misspellings. . The child was
shown spellings or misspellings for 12 CVWC sounds pronounced by the
"experimenter. In three cases, the letters correcbly repregsented the
phonemes, apd in 9 cases, there were single errors. ‘The child had to
detect and correct.any misspellings.

-~

A

_ , ' Recognition of Word Misspellings. Misspellings of 18 real j?/ds
were presented. Por each word, the experimenter first read a
! meaningful--sentence containing the word (1i.e,," The boys walk to
school.), she repeated the word and then showed the misspelling. In’
all cases, one letter was missing. For half of th® words, the'miasing
' ] letter mapped a phoneme: find, smile, help, away, work, after, there,
! fish, house. For half, the letter was silent: regl,'squol, like,
N tree, your, wait, tell, play, walk. The words were presented in
random order. The child was asked whether the word was spelled
correctly and if not how to correct {it.

: Four-Choice Discrimination of Targety, Homonyms. The child was
/« shown 16 cards each displaying a row of four possible spellings for
el each of the 16-homonyms (i.e., (1) waks (2) whacks (3) wax (1)

' - wex). To make the distractors attractive, they were selected from
misspellings produced by subjects in a pilot task. The correct )
alternative vaq}ed betweén the second, third, and fourth positions on
the cards. The experimenter first read a meaningful sentence

- , containing the homonym (i.e., The wax from the candle dripped onto the
_ - table.). Then she presented the printed words and had the sub ject

” + point! to the correctly spelled form. ‘

. {
Decoding Nonsense Syllable. Children were told to read aloud
eight CVC nponsense stimuli printed on cards:  Baf, Har, Nep, Reb, Jin,
Fip, Tuk, Vug. ° M & : .

. &

e

—= -

Spelling Nonsense Syllables. Eight CVC nonsense syllables were

\ pronounced by the expenimontqr, the child repeated the-name; and then
wrote it out.‘ The CVC'forms contained short vowels but wers otherwise
different from those used aboye. / _ \

o Spelling Inflected Verbs. Six past tense.verbs were pronounced
7v..- . . and the child was asked to write out each. The verbs were chosen so
that the inflectional -ED endings did not always map into the two .-
‘separate phonemes predicted by the letters.  In two cases, the letters
mapped into a separate syllable (i.e., started, nodded). In two '
cases, only the final. letter -D mapped - correctly into sound as a ..

t
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volcod /dl (i,e., cleaned, tuxngg) ‘nin\two ¢casas, the 1obter -D
) mapped a, final volceless /t/ (1.e., watched, soaped). For each word,
- ’ - the ohild listened to a deflining sentence oontext—zi e., The boy
watohed his mother do the dishes.) and then tried to write out the
Largofhverb Scored was the number of times he/ahe wrot.e out the
infledtion correctly.
’ .

Detection of Verb M13§pelling_ The child was shown,a misspelled
veraion of the above six verbs. In each of these, ‘the 1hflection was
spelled phonetica];y* WATCHT; CLEAND, SOAPT, TURND, STARTID, NODDID.
The ohild Judged whether each was correct and if not how to .make it

B .. right. | . _ - v

Word Learning: ' o .

v

-~ R

The following homonym pairs were selected for training: which-
‘witch,” wring-ring, rows-rosé, choose«chews bald-bawled, wax-whacks,
burles -berries, Kaul-hall. The homonyms ‘were divided into two sets, A
and B with a member of each pair assigned randomly to one of the
sets. During word, training, these sets were always taught eeparately,

'+ never mixed. Subjects saw aither Set A or B on Day 1, the other set’
on Day 2, and both sets presented separately on Day 3.° The 3ets were .
kept separate in order .to -minimiZe chances that the ohild would mix up
the homonyms or recognize that -he was learning two different words
with the same sound. Apparently, this effort wags successful, It “was
not until the posttest when the forms were shotm together that any
child commented about the fact that the words, sounded the _same.

For each homonym, four sentence contexts were:writtap to highlight
the distinctive meanings 4f the homonyms. For exampl ‘the word - . '
"witqh" was presented in sentences such as, "Here" oomes "the bad )

- . " witch."® "The witah Ja -Mlding in the tree.” The other words in the

sentences were drawn from the children's classroom texts to 1nsure _
that context words would be- fam{liar and would thus aid - .-
contextereading subjects in lqﬁrning the ayntaotic‘and semant ic
identities of unfamiliar targ words. In’ addition, supplementary

- material in the form of questlons, instructions or ‘piotires  was

. created for each sentence.” These were doaigned to insure that

o sub jects thought about meanings of .the words after they read them.

‘ For example, the child might be. told to pretend to perform the action

. he .had just read about or heard. Ssntences were organized into: four

R ~'blockp 80 that each homonym ooourred onge-1in eaoh of the blooks._ .
: . A . .

The stimuli were printod on oardg.. For the printed context '
‘ condition, ‘each sentence was' typed on one line in lower case letters'

BT _ (exoept for an injtial capital) on a 5x8 card. 'Only the homonym was

: : . underlined Fo tm& 1solated word condition, oach homonym was typed

llono on a cardl - .| . -

Y " . ;

-~

el JF E,Subjeots v re matohod aooording to teacher ratings of their :
- L !reading ability. " Pair members were assigned randomly to learn the

homonyms either as lsolated. words ob as part of printed contexts.

Each ohild oompleted threo days of word training during which  he- road

' - ~
.
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. . il B N .y ' . ]




. i m nal a

each of "the 16 hémonyms a total of 16 times. - On Day 1, hé was exposed
twlce to four sentences for each member of one. homonyin.set (A or B).
+ On Day 2, he was given four sentences twice for each member of the
other-set, On Day 3, he read the Sentences twice for' both sets of.
.\ . homonyms. - The sentences were presented in"blocks, with each of the
C . elght homonyms included once in each block.' The order of the
' - 3entenges in each block was determined randomly. ~The order of,
. Presentation of homonym sets was counterbalanced among subject p

Children were instructed to read each card, to think about .
meanings, and aljo to pgghattention to the letters in the words 3o .
that they could learn to say the words -themselves.” (Since most pther

- Words were familiar gnd could be read by subjects viéﬁing-sehtenoe
contexts, this 1n§truction was presumably Iinterpreted as-pertaining
mainly to letters in homonyms.) ' Children were told that after they . -

read each card, the experimenter and 'the sub Ject ‘would talk about-what’

"it meant. Subjects assigned to the printed context -condition WQgé

‘showfr the ocards with sentences and were told to ‘read each bIbpﬁggwf&iL.

Reading, errors _were corrected by the experimenter. SubJeots’aﬂﬁighéd 
~ to the isolated word condition were shown each homonym prinmted alone,
- Were. told to pronounce it, were corrected 1if wrong, and then heard. a
- ,sentence context read by the experimenter. Priqr to the learning
~ trials, 1solation as well, as context- su ts were informed that the’
. - ‘'oral sentence dontexts conveyed the .words'\peanings. During the first
- -presentation of each blocked 1ist, the experimenter presented supple-
. mentary material 1in the form of comments or questions to evoke further
semantic processing of the homonyms. During the second presentation
of the blocked list, children read the cards with the same sentences
but withqut the supplementary material. - ‘ U
Posttests
Homonym Identification and Sentence Production. Subjects were
:shown each of the homonyms they had been taught, wene asked to read it
aloud, and then to recall either exactly or approximately one of the
< o- 0 * .senténces which had accompanied the word.~ .If they could not remember
..'»7 7 a sentence, they were told to identify the meaning in their.own: |
v - .words. . In fact, ehildren had no trouble producing sentence contexts.
» . - The 1ist of 16 homonyms was presented twice, each 1n a different '

R . . order. Pair members were separated by at least two other words on the

AU “ Yists.., If a word was miss d, the experimenter_od}rected it before
" the context was rquestedm Pt e o o :
Two-choice Homonym Disérimination. =The subject was shown 32 cards
o displaying sentences he had heard or read during training. The
_ "~ homonym was replaced by a blank space. Homonym pairs were printed
* beneath the sentences as Choices (1) and (2). The experimenter read .
each sentence and then .had subject point to the correctly spelled
~.'>. - word. Each homonym wiis tested twice. . . : L :

1”_,5 e set of eight homonyms printed in a column and was told to read them as
5.7 . fast as possible without errors and to skip any he did not recognize.
A His latencies oh Set A .and Set B _were measured with a stopwatch.

% Homonym Heading Accuracy and Latenoy. The sub ject ‘was shown each .

’
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Context_ﬂord ldentlfication. This task was identioal to the
second pretest above:-except that the target- homphyms swere not included.

‘Homonym Spelling. " The experimenter read éﬁch of 16 penfaﬁbes ' l:}
taken from the word training task, repeated the homonym from that .
sentence, and had subject spell the form. Pair members were separated

- by at least four other words. The subject's previous spellings were

covered up as he procesded through ‘the tgsk.

]

Four—ohoice Discrimination of Homéhims. This .task was identical Q
to the-fifth pretest’ described above. ) ~

<

order given above. ‘

Both pretqats'and poattests'were'adminiatered to subjects in tﬁé

Reﬁl(l ts ' . e
=2 N .

There were 18 pairs of first graders.trained and tésted. Complete
data wete qbtained from all but two pairs who missed out on the
four-choice homonymgdiscrimination task. One extra subject was
trained and tested in the printed context condition, and her responses .
were‘%ncludeq in the gorrelational analysis reported below. : '

In order to verify—that shbjeota assigned to the isolation and
context training groups were ocomparable in basic reading skills and
famidiarity with the target homonyms, ‘their performances on the
pretests were subjected to matched-pair t-tests (two-tailed). None of
theseidiffqrénoes was statistically significant (R > .05). Mean
values:are given in Table T-1.- :

*  Insert Table 7-1 about:here.
} R [ A C . ~r

Training methods were successful in teaching subjects in both
conditions. to pronoince almost all of the target homonyms. Two of the -
posttests required subjects to read Isolated printed-homonyms. A1l
but one subject read every homonym perfectly at least once in' these
tests. (The one exceptiénal: subject always misread one homonym. )

Mean values for the two groups are given in Table 7-1. Matcheéd-pair

‘t-tests indicated that the groups did-not’ differ in this capability (p
- ",‘ ~ ’4 b . R . v

)‘9.05): . w @

’ ' . . R C T t o ) : ]
- - Although all subject¥ learned to pronounce the homenyms accur- .
ately, the two groups did not acquire equivalent information about .
other aspects of the words' identities. The purpose o6f the sentence, .
production posttest was to see whether subjicts recognized correct )

meanings for homonyms. In this task, children ware -shown the'pniﬁteﬁ"’- 1‘ L e

words -and asked $o recall one of the training sentences ‘they had been
given or to create their own sentence. Mean values are reported in >

‘Table 7-1 where it 1is apparent that the context reading grqup produced e

significantly more correct .sentences for the homonyms  than théyj_ R
isolation group, t(17) = 3.21, p <..01. .This was despite the fact

B . _"". [
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- A _ T i Table 7-1 -
- . ) _ ;o
Mean Scores on the Pretests and Posttests
for the Isofation and Printed Context Groups
- g . (Max imum Standard
. ] Lexigal Pretests . Isolation Context Score) _Deviation
—/ Read Context 13 128 n.s. . (151) 18.9
- Words - )
Word Misspellings 12.7 12.0 n.s. (18) , 3.7 .
-ED Misspellings 2.0 2.1 n.s. . (6) 2.3
. Sp;}i/,sb—‘/;n * - 3.3 3.5 n.g. weAE) -
SubXexical Prete¥ts < " X ' ® ) ¢
Letter Name , 19.1 21.0 n.s. ) 5.4
*/ Latenoy (Sec.) ‘ ) ‘ " -
VC Misspellings 10.1 9.3 n.s. (12) 1.8
Decode CVC s 5.8 5.0 n.s. (8) - 2.4
Spell CVC ‘ 4.7 4,2 n.s. (8) M 1.9 .
Homonym Tests®#®
- Word Redding
. . Acouracy -
. . Pretest ~ 7.4 5.9 n.s. (16) 4.2
—_— . Posttest (No. 3) 15.9 15.7 n.s. (16) 0.9
Posttest (No. 1) 31.9 31.6 n.s, (32) 1.3
Word Read Latency 10.9 ~ 1527 ® | - 5.7
(Sec.) = 7 e .
e Sentence J8.g 22,7 w (32) P :
SRE Production . | . ¢ - co
- Disorimination , T o23.4 . 24,4 n.s. 7 (32) 4.9 : ;
(Two) » / - | o
‘ Disorimiration . N .
~+ + (Four) " \\’*V"
. Pretest -~ - | .. 6.6 7.7 n.s. (16) - 2.6 .
. Posttest N ALl 10.5 n.s,,  (16) 2.6
':> - Pre-Posttest \ , Wiy 2.7 W : +2.4
4. _Gain - : | ,L~
Discrimination ~ ' C '
( (Four) ' A .
Other Homonym - 3.6 3.5 : 2.3 .
. Chosen.. - ' ¢ : L . " "
Misspelling , . S W - 2.0 - - - 1.4 'Y )
Chosen _ . _ . : o \ ’ R .
. Spelling. ' o ‘ ) I S .
. Words Correct 5.1 4.9 n.s. (16) ¥ 3.0
T o .Letters Correct . . 67.7 63.9 *(sign test) S,
v E - f ‘ !

e . . Fy L . ' : .. - X .._“ ;.'i
et ~ "%Each was a posttest unless otherwise ‘:signaped \
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that both groups were exposed to all sentences the same number of

t\pes during training. A ‘check of the errors committed by subjects
"revealed that it was not the case that the isolation group had more
tyouble remembering the sentences. There were very few instances
where subjects falled to recall one of the training sentences.
Practically all errorsl-a%i, were ocases where the sentences were
appropriate but for the other homonym. This indicates that the groups
differed primarily in their ability to retrieve correct semantic
1dentities corresponding to particular apellings. These findings
support. the hypothesis that reading words in printed contexts is a
better way to help subjects amalgamate semantic identities to ortho-
graphic forms-.than reading words in 18018??0n and hearing contexts.

~

Whereas gontext subjects were SUperior in recognizing the semantic
1dentities of words, the. isolation subjects were somewhat more

» familiar-and facile with word forms. ' The purposes of the homonym

diacrimfnatiqﬁﬁLspading speed, and spelling posttests were to measure
children's memory for orthographic detafls and their facility with the
words as units. Results of somd of these tests ylelded significant

- differences. Isolation subjects were able to read the list® «
homonyms about 5 seconds faster than ocontext subjects, t(17) 2 3.94, p

< .01. On the four-choice discpimination task, although posttest
scor'es did not differ, t(15) = 0.83, p > .05, the gain in number of
words correctly identified from preto posttest was greater among
1sodation than among context“subjects, t(15) = 2.56, P < -05.«
Analysis of the errors committed by subjeéts {n this task revealed
that both groups chose the incorrect member of the homonym pair about

' the same"number of times. The ma jor difference distinguishing the two

groups was that context subjects tended to select a misspelling more
‘often than isolation subjects. However, the means were small (see

* fable 7-1) and this difference fell short of significance, t(15) =
01,62, .05 < p < ,10. ’ '

If it 1s true that isolation subjects were more attentive to _
orthographic details than context subjects, one would expect spellings
to reflect this. However, as evident in Table 7-1, mean values on the

spelling test digd not differ, t(17) = 0.25, p > .05. Furthermore, the.

means were quite low. In this task, the experimenter read a séntence
contalning each homonym and had subjects write the word. To recelve
credit, sub jects fad. to re¢ord the correct member of the pair and -
Spell it,perfectly: We reasoned that such a strict scaring method !

.. might be insensitive, particularly sirce isolation subjects“did not
" learn)semantic identities sq well. Perhaps if we accepted either

homonyn and also gave credid for partially cotrect spellings, we might
detect differences. We adopted a different scoring criteripn and
counted simply the number of letter$ reécorded which were correct for
.either' of the two homonyms. To illustrate, if a child wrote WHITCH
for either "which"™ or "witch" he was given a score of six for that
'sbeliing._ (Such blended speljlngs were observed occasionally.) If he

- Wrote BARRES for "berries® or "buries,” his score was five. Because

the distribution of scores was skewed, a matched-pair sign test was

. "used. Comparison of tie.pairs of scores revealed that disproportion-

- ately more of the isolsation subjects (i.e., 14 out of 18) had higher

.
I
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- letter scores than thelr ogntext matey, z = 2.12, p < .05. Mean . -
R -§cores are given in Table 7-1, These findings combined with those
: a¥OVe offef\ support for the hypothesis that studying words in isola-
tion is a better way for readers to learn about orthographic ident-
) ‘ ities than reading words- in o&htex&s where attention is directedtat
‘meanings rather than Corm. : k.
o . rs P .
. Subjects_ in the context group recelVved pract}ce reading printed
sanxenoo ocontexts as well as homonyms, Though these baokgvoﬁﬁd words
., were taken from the children's oclassroom texts, most subjects were not
able to yead all 151 words on the pretest. Comparison of pre-and
posttest perhrmanoe‘ revealed that' all but two context children
showed galns in the ford 1dent1fioation task (mean ggin = 10.3
. words). e (The twS exceptions, recognized almost all the words“at the
- outset. !b Isodation subjeots, who did not practice reading these words
. “but simply heard them, displayed a mean gain of only 2.0 words, with 8
~ of these subjects showing no gains. Thus, oontext reading yielded one - . '
additional benefit not available tq isolation subjeets. These
children learhed to recognize several additional printed .words.

A secondary purpose of the present study was to compdre the
importance of lexiocal and sub-lexical knowledge for word learning - -
* K processes. Lexiocal knowledge refers to the reader's knowledge of ’
\ ' printed word forms, structural as well as word-specific. Measupes. of
'lexioal knowledge included the number of printed words ohildrdﬁpcould
€ read, the number of word misspellings (i.e., omitted letters) they
: could detect and correct wherf the letters were proﬁbunoed and when
7 / they were silent, the number of verb inflec- tions spelled correctly,
/, L and the nymber of verb inflection misspell- ings noted and corrected.
o ' Measures of sub-lexical knowledge consisted of letter naming speed, - _
decoding, and spelling cV® nohsense syllables, and ' e - ;/
recognition-cprrection of CVC misapellings. : w . ' -

LY

» Correlation coefficients were examined to determine whether

1 ‘lexical or sub-lexiocal oapabilities contributed more to processes e
, /, involved in learning semantic and ®rthographic 1dehtities of UV
oo ( homonyms Results are reported in Table 7-2, Inspection of the ‘ -

- significant correlations invoiving sentence’ production scores, the

- measure of semantic identity learning (Variable 10), revealed that

‘only the lexioazlmeasures (Variables 1-5),,dot the sub-lexical

measures (Variables 6-9), correlated wigh/ﬁerformanoe. Inspection of .

-

\Insert Table 7 2- about here. _ _1*-

~. . .
. S &he significant lexioal and sublexical oorrelations 1nvolving the .
N orthographic peasutes -- hOnonym spelling (Variafje 12) and founchoice

T -~ > discrimipation (Variable ‘13) -- indicdted that :.;10&1 correlations . ey

o (Variahles 1-5) were generally higher than sub-18xioal correlations ' SRR

< (Variables 6-9). o S o ' \,

. - : . ' - Al
o The four-choioe homonym disoriginationé}qsk-(Variable‘l3) had been
~ given as a pretest. In order to examine cbrrelations between this . L

o .
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. e .
. measure and lexlcal and sub-lexical measures with the effects of “gwfi

. Ty
pretest knowledge removed, partial correlation coefficients were
ealoulated. Out of eight‘oorrelations, three, all lexical, were
‘significantly greater than zero: reading context words (Variable 1),

N - ra .68, p<.01; silent letteg misspelling (Variable 2), r = .62, p <

-01; pronounced letter misspelling (Variable 3), r = .55, p < .0l. ,
Deoodlng CVC's (Variable 8) Juat missed signifiocance, r= .37, .05 <p

; - < .10. ) ‘

To further confirm the greater 1mportanoe of knoJ&edge at the
lexical than the sublexicdl level for learning the orthographic and
¢ semantic identities of words:‘partial correlations were caloculated.
This was n&cessary because lexical and sublexical taska were signifi-
cantly correlated with each other. It was expected that even when
sublexical knowledge was partialed out, the correlations between
lexlcal knowledge and homonym sqores would remain aignifioant The
sublexical measure chosen to-be partialed out was the QC decoding
measure (Variable B8). Results are reported on the second page of
Table 7-2. They were for the most part consistent with expectations.
Correlations remained significant except in the case of Variable 3
(recognizing pronounced letter misspellings) which bore the highest
correlation with the syblexical CVC variable (r = .70). Very likely,
this task reflects lexical knowledge less adequately than the other
tasks since, unlike.the¢ others, success is possible, using sublexical
letter-soqu knowl edge In sum, these results offer evidence for the
‘ ' ‘greater oontribution of lexical than sublexical knowledge in learning
‘ word idpntities. : :

5,
/

Performances in the two verb inflection pretests were examined in
order to determine whether children who produced the ED inflection
correctly in their spellingggmlso recognized when this form was
misspelled. The misspelli were thought to be attractive because
\ they mapped the rinal ‘sounds in the verbs phonetically (i.e., WATCHT,
STARTID). Scores of the children were ofassified as high or low in
each task. Results are given in Table 7-3. There were 19 children
w who produced ED correctly in most of their spellings. How- )
ever, nine of these subjeots subsequently accepted most of the phonetic
7 e

i e e emac e accccca s aac=——- '\“\
.
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misspellings as ocorrect also. Some of these'children recognized the
discrepancy but decided that the phonetic forms were preferable: "It
sounds better so it muat be right." 1In oontrast. other children also

- ' recognized the discrepanoy but proclaimed their -ayareriess of the

C - lexical regularity and aq:nk with their earflier answers, stating that
L “ they were sure ED’was right "even though you don't hear it." These
e responses -disclose an instance where ‘knowledge of lexjical patterns’ 13

-t .. 1in competition with the prinoiple that letters map/tﬁeir sounds. It
- is interesting that there were a number of children who "knew better"

yet were persuaded by the letter-sound rule. Others reoognized the
lexical pattern as a different type of regularity from the letterfsound

.
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. “ Table 3
‘? s Numb

of Ch1ldren Receiving'High"

6) in the

Verb Inflection Spelling Tasks

r’

N

" Production of -ED

Low

High

(0-3) _(l-6)

Low (0-3)
High (4-6) \
" Total
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1

18
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. meaning and:
.aince the study was set up to limit the role of sound. Rather thjs

" T

consistency principle. Achfevement of this awareness may represent
Jmporbanb progress In the acquistition of reading competence.

L

and studying several aspects of printed words as’ they
by beginning readers. Resultp are Interpfeted as offerihg
support « the word ident amalgamatidn vigw. Results” showed. that
the pamtioular aspects of s which get noticed and stored in the
lexicon are influenced by .readers' experiences. Reading words in
printed contexts appears to be a better way to amalgamate meanings to
print than reading words on flash cards and listening to meanjngs.

The explanatton for the advantage of contexts is that when words are
read, appropriate syntaotio and semantic cues are activated at the

- time the reader looks Jt the graphic form. Information such as the

word's grammatical role, its position relative to other words, and its
semantio features thus become attached to graphic ocues. In contrast,
~when words are viewed and pronounced in isolation, the reader thinks
only minimally aboyt syntax and meaning -

Although context readers leérn more about word meanings, they

N appeBH\tQ learn less abdht the orthographic identities of words than

aub jects studying the words oh flash . The advintage thought to
be pnovided by isolated word 'train g is at readers have more time
to study words as separate units, fo analyze letter detdils, to note

how: lettera map sounds, and to store more complete i'ages in thetr
lexiqons. . AR Y : »

g -

%

/f Although a partioular type of word waa selected in the. .present

Ystudy, the intent was tg obtain results which couYd be generalized to .
/ the learning of all types . of words. It is imporfant.to review the

rationale for this choice. Homonyms were selecfed because it was
thought that. they would .better expose the process of amalg ing
meaning to print. If words with unique pronunciations and single
meanings had en taught, this would have provided subjects with two
routes into the lexicon. If recognition based on or¥hographic .cues .
had fajiled, they could have used sound to access meaning. This would

‘have boosted performance close to ceiling on the sentence production .

task measuring meaning recognition, and/differences as a function of
word training methods would not have been exposed. By teaching -

, homonyms, we were able to reduce. the importance-of sound and'to place
. the burden of" semantic retrieval on orthography. Note that we are not-

]

yinterpreting present findrngs as evidence that readers depend less
upon sound than upon print, or that they go direotly from print to .
ypass sound. Such tnferences would be inappropriate

experiment was intended simply to explore the process of accessifig
meaning from print and to determine whether one method of word
1earn1ng might contribute more’than another._’

Tho question of how readers learn to attach meanings to print is

- important to address. Recent evidence has indicated that beginning
. . s

-

Discussion
Findinés of] the present study indicate that there As merit in: :

-~

?
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.-~ readers do not depend upon phonemic recoding in their recognition of
' printed words which are familiar. Rather they appear to extraot
meanings directly from print (Barron, 1977; Barron & Baron, 1997; -
Rader, 1975). What mechanism underlies this s net known. . It .may be
that a direct path 1s established from .the start ‘as words are learned )
(Baron and Treiman, 1980) or it may be that the phonemio recdding step -
dfops out once orghographic formy become amalgamated to the word's ‘
-other identities and establishell as a visual image in memory (Ehri,
* 1980-a)t 2¥§Eaent results contribute by suggesting that 1if ¢hildren
_ are able to®recognize meanings directly from print, they ‘e, more apt
\ to acquire-this capability by reading printed words_in meaningful
contexts than in isolation. - T

A secondary purpose of the present study was to distinguish -two ) ¢«
types of word learning skills:, knowledge of ‘sublexical units (i.e.,
letter names, single letter-sound correspondences) and knowledge of
lexical orthographic patterns which.do not map letter-by-letter into
sounds. Results'indicate that this distinction does appear to - s
characterize two aspects of the reader's knowledge of printed lang-
S uage. The conflict between lexigal and sublexical types of ortho-
graphic regularity was apparent in the reacttons of children to the
variable mappipgs of -ED in the vérb inflection spelling tasks. Also,
in the misspelling recognition tapk, ;children were-successful in
detecting the absence of silent as wdll as pronounced letters in
familiar words (X = 6.0 silent. vs. 6;1 praonounced . letters correct),
indicating that they had acquired orthographic information extending
beyond singl letter-sound relationspipa to 1n§1ude the whole word.
Baron (1979) reports evidence for a isimilar distinction, between the
use of letterrsound rules and the use of word-specific paths in
\ learning to-read words. ) ! : f ' \\
. . i i
The main reason for diatinguishfng lexicaL'ééﬁ sublexical skills
in thq_present study was to compare theiF’con@ributions to the process
of learning 46rthographic and semdnt,c identities of words. As
expected, results favored the impontance of lexical-skills. These
results are consistent with Venezky's (19709 analysis which reveals
that the heart.of the system of 'orthography as a map for speech 1is not .
at the single letter-sound level but at a lexical level entailing
patterns of letters co-occurring within words. To progress very far.
in learning to read English, findings s est that it may be more
important for readers to acquire knowledge of lexical patterns than
. single letter-sound relationships.” Of course, these results are S
. ’\\;oorrelational and’ any causal inferences await verification. Regard- ﬁiﬁ' :
less, present findings underscore the importance of distinguishing and'
‘studying poth types of knowledge as theﬂ’eme;jézlinteract, and 5
contribute to the process of learning printe rds, . .

T-17.




~ Chapter &: Do Bcginn&rs Learn to Read Functlion Words . —"/gf
Better in Sentences or in Lists? C Lo . u

/ . \ . N

Aymajor hurdle in ldarning to read 1§'learn1ng'tofpronounce and’
Lo recognize the meanings of printed words accurately and rapldly both
~ in and out of meaningful contexts (Baron, 1977; Bdérron, 1978; Clay, : o~
1969; LaBerge & Samuels, 1974; Perfettl & Lesgolg, 1977; Shankweller &
Ciberman, 1972)." The present, study was intended to explore experi-
ences ‘which influence the printed word learning proogss among,
beginning readers. —FH1s' study follows on the Heels of previous
studies and was conceﬁtyalized according to a theoﬁ}%of printed word
learning (Ehri, 1978; {n press-a; in press-b; Ehri a ¢ Wilgg, 1979).
- Central to this theory is the concept of a lexicon compriged of words
v ' / having several different identities: a pronunciation or phonological
4 1identity; a typloal role in sentences .or signtactic identity; a meaning
/ or semantioc identity. These| identities are aoquired when children
learn to speak. Another identity 1s added when children learn to
read: a visual letter-analyzed image or orthographiq¢ identity. IA
order for orthographic, images to become established in memory, readers
~must possess enough knowledge of Qthographic-speech mapping patterns .
L 3o that ellings are processed as symbol's for component sounds ‘
detected¥tn word pronunciations. In this way, orthographic identities
are amalgamated with pHonological'ldentities. Also, orthographic
images must come to symbolize syntaotic functions and meanings. This
develops as readers see and interpret printed words in the context of .
meaningful spntences. When the various identities of specific words ", .
are amalgamated 1in memory, readers beocome able to glance at their -, ! »
‘ printed forms and recognize them at.once. They can pronounce fhem °° ,
_acourately and.quiockly, They can identify at least some of the

U

A letters in their spellings. And they.ocan 111u§trate how..the words, .
function in sentences. . “ . . : !
= , ) : ///
‘< ' | From this description, 1t'13 apparent fhat there are a nuimber. of

aspects of printed words for readers to learn. Ehri and Roberts
(1979) examined to what extent aocquisition of these aspects might be
v K influenced differentially by two types dbf word learning experiences,
one where readers learned the words in printed sentences, another
: ~ where readens studied the words on flash cards. The words taught were : L
- ~ homonyms, that is, words with different spellings but identical '
VA pronunciations (i.e., buries - berries, which - witoh, bald - bawled,

!

T -7 ' wax-- vhacks). These words were chosen because they present special L.
: - semantic amalgamation problems. Readers must learn which spellings go )
* with which meanings without the aid of pronunciations. Firdt graders -
Y who could not read many of the words were selected. Half of them
- practiced reading the words in sentence contexts., Half read the words

in isolation on flash cards and then listened to the same sentences. .
As expectgd, the two experiences were found to influenqe word learning
differently. Context reading boostedvacquisition of the syntactioX-
/... semantic identities of words (i.e., context readers were better able

¢ to embed printed homonyms in sentendes depicting their correct \
meanings). However, flash card reading enhanced knowledge of ortho-
graphic identities and their amalgamation to pronunciations (fi.e.,

1solation readers read the words faster and knew more of their
a J
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N + lettera). ¥Me explanatlon for the advantage of sentence reading is
o - : that appropriate syntactic and semantic identities were activated for
_« 7 words at the time readers looked at their graphic forms, and 30" this ~
o= . 1nrormatﬁ¥n hecame hmalgamated to the orthographic images stored in
memory. he explanation for the advantage of flash .cards is that
readers spént more bime looking at the words and were rorqu to rely
on letter-scund processing to pronounce the words. -This resulted in
the storage of more.complete information about orthographic identities
and how they symbolized phonological identities. _ R

N The purpose of ‘the present study was to determine whether these
findings would generalize to 'another olass of words also thought to °
.- create identity amalgamation problems for beginnipg readers, Funhction
words, that is, words dependent upon contexts for their meaning (i.e.,
prepositions, conjunctions, auxiliary and phst—tenseﬁférbs, relative”
. pronouns) are not familiaf to young children. 1In studies comparing
‘readers' and preredders' ability to perform varioys operations with
context-dependent words (Ehri, 1975, 1976, 1979), we.found that
prereaders often did not- recognizé these as real words when the words
‘//3pre pronounced in isolation. They had difficulty distinguishing them

from nonsense words, embedding them i meaningful sentenoed, detecting -

their presence in spoken sentences, pulling them out of. sentences, and
remembering them as responses. in a paired”a‘aosgate learning task.
_ ChR dren had much less trouble when the words wére meaningful nouns
@', and Yad jectives. Also, children who had 1earne@ to Tead function words
performed these tasks easily. C o
4 A
_ The present study was intended to see whether the proceas of
learning printed "function words would be influenced by the way
beginning readers studied these words. First graders were sglected.
Half practiced reading the words in meaningful sentenbes. The other
half practiced the words in unstructured lists and then listened to-
the words rearranged into meaningful sentehces. " Varlous pre- and:
© .. posttests were given to assess the effects of training on subjects’
- knowledge of word identities.- It was expected that -context readers
would/ learn more about syntactio/semantic identities of prinffed”’
function words whereas 1ist readers might learn more about tHeir
o ‘orthographic fdentities as thef‘ﬁhd‘in'the previous study. This
“hypothesis seemed eéspecially important to test singe function words
are agqgg\ggd first taught to beginmers as part of sight voocabulary .
lists an ere is controversy about how instruction should be handled
(Goddman,-1965;.Hood,,197”; Smith, 1973), ' IRV

<&

‘ There have, been other investigations of printed “word learning in
! - beginning readers. . Samuels (1967) showed that if pictures accompany

. printed words, learning is slower than if the words are studied in

\ ¥solation. Singer, Samuels and Spiroff (1974) compared th;/gﬁtggts of

SRR sentence contexts as well as plotures and found that learnifig was less -.

o . efficient in both cases. These studies differ from the present 1in - .
R . that-only-pneiﬂspeqt of printed word 1earnin5'ﬁi§:§§sesapd;‘the- e
o . ability to prénounse words.' As Ehri and Roberts (19799 showed,

contexts®may retar nbge Process of amalgamating orthographic to.
% phonological: {dent
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- between pairs, members of the same pair received identical treatment.

*.thqse and were gssisted by the GXPQrimenter. ‘The pictures were '

* -the printed wordsiand a}so to introdice the symbols. - .

L I - . v i L - . ) - > cre el e o i :
v s Familiar word spellin ,“.From‘the;nontangeb}wprdg each child
‘ suoo%bbfﬂi’y recognized on thq;wQPQ'idengiflcét{én task, 6-10 were .
- selected to be written out. Although'thefpartiqulpr'wdrds varied -

- letters written correctly.. . - C o . o
~ 6 oconsonant,_palrs

L

_ Words*“to blend: . bif, nep, tuk, zine, rame, rity. ‘The dependent - -
L. . . . _.,- . -\ __. ,Ii \_:‘ L .;‘.-Q. . l—‘ LA . ) . -‘._. -
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to aehéutio {dentities. Before opng}dging that one method 1s bast, 1t
is essential to examine all aspectS of the process. . o ,

4 -
. ’ -

*

{ : | | Method

Sub jects ’ : - "

.- Pretesting was used in two'middle ¢lass elementary schoola to
select 40 first graders, 18 males and 22 females, mean age 80.8 .
months. Sub jects selected were those who could decode no more than
six of the target words and who could be paired with another child. ¢
scoring aimilarly on the target word ldentifiocation test and other . e
pretests. Pair members were assigned randomly to the context and ' -
isolation groups. The experiment was conducted in® the fall and winter:

. ,» g : Y G
Materials and Procedures . ‘ : B i .
The experimenteb_uorked with each -child individually‘*on 7-9 S
occasions to complete the pretest, word training and posttest phases’
of the experiment. Although there was some variation #n scheduling o

"Except where noted,” the tasks were presented in.the order listed
below: Posttests were begun on the day following t he fiqgl_dax of .

word training. All-sessions were tape recorded. .

Pretests T - et

Word identification, -Children reéd-aloud 85 sommon high : “
frequency words, each printed 6n'a. aéard. These imcluded the 10 target .
words to be taught plus 47 supplementary words ,to.be uged during N
“training and 28 words providing the sentence contexts for the cloze B
péatgeat.“.ﬁixed in with the words were 19 pictures to’ be used as -

symbols for 16 nouns- and 3\oqlors.during-training,¥ Children named

A

‘iholuded to maintain the motivation of children unable to read many of

woy
t

-~ Letter néming.-_thelc*ild was asked to name 25 lowercase letters
(all but L) as fast as possible, .to avpid errors, and to skip any he -

i did_not.know. His performance was. timed w@th a stoprtch.

e ®

somewhat between subject pairs, -members.of the same air spelléd the

same words.. The. dépendent measures were the proportions of words and
etter-sc knowl . Children were shown"9. singlé consonants,:

onant_ pairs (ch, st, sh, th,.wh,” fr) and § vowels (4, e, 1, u), _

_and they ‘were._asked to produce the typical sound esach symbolized. If oL
unsuocessful with the vowels, they werd  shown a’ CVC nonsense word and

.asked to give the vowel sound. They were also given six nonsense *
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meaaure\summ&rizin&.this skill was the total number of eorreot
-responsea e - . - . . :

AR
ALY
.

A

Sound lgarning aided by letter mnemonics. .&hie task deVeloped by

" Ehrt. and Wilce (1979) was included in order to assess children's

1

.~ ‘children
. treatment group to combine the words into meaningful senﬁences. ,Some

ability to use lqtteru to store soungs in memory. Subjects were given
several trials (maximum of 7) to learn four CVC nonsense sounda in a
paired adsociate .task. The aounds were: wek, lut, fip, may. The

. stimulus prompts were the initial letters of each unit The

anticipation method was used. On th® first trial 'and after each
recall attempt, ¢hildren were shown a epelling of the unit. ., They were *
told to pay atteﬁgion to the letters beoause they would help them

."remember the sounds. Uaed as the dependentrmeasure to,compare
“subjpets waa the number of sounds correctly recalled on Trial 3.

)

P

Printed Word Learning

Telr context-dependent words -were selected for training: gave,
might, veny, while, which, must, both, from, should, enough. For

~ each, three mean ingful sentences (4-9 words long) were written. The

aupplementary words 1in the sentqpces were drawn from-a set of 47
words. Pictographs symbolizing meanings.(or sounds in the case of a
‘few words 1ike "for" - U, Mbe" — B, "are" - R) wete created for all
but 7. function words.’ Eaeh sent.ence or 1list was printed on a separate
card. Sentences were printed in rows. Lists displaying the same
words but in scrambled. order were printed in columns. The supple-
mentary words were printed with pictographs appearing. above each word.
The reas for including pictographs was to make it easier for

qﬂo ident{fy-non-target words and for those 1in the context

of the sentences are 1llustrated in Figure 8-1.

3 ———— et e e

ey Insert Figure 8-1 about here . e

—.—,q—,_————---——.————-——.ﬁ.———————— - t

The fifst 'step was to teach aubJeots to identify all 47 supple-

| mentary words., Each was printed on a card. The words were grouped

for presentation into sets; function words; people names; animal and

'obJeet names; actions; feelings and object characteristics. For each

word the experimenter explained how the pictograph represented the p
concept. To teach function words, attention was drawn/bo letter-sound
‘corre- spondences, and short sentences were given to illustrate the
function words. FEach set was praoticed to a criterion of two perfect -
trials. Then the sets were reviewed together once in order and twice
mixed up. Al)l children were successful 4n learning to identify all of’

the supplementary.wdrds. T - o L

~.

Training on ‘the target wor g came next.’ It'was etEuotdred 80
that the two. treatment gro ead the target and supplementagv Wgrds-

' the same number of times ani% ponded to tNe meanings of the
" .sentences in ths same way. The itical diff\qrence between the gr

'was that the eontext é?oup read the target words in sentenqes while

vkt
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S the lsolation group read the words in non~mean1ngru1 118ts ahd ‘then \
heard the sentences. Context subjects were told by the experimenter., °
- ; that the words they would read "go together to say something to you, \ [
.- e 30 as you are reading, think about what the wprds are saying.” -
Isolation subjects were told, "First you'll read the words. Then I
“will tell you how the same words can go together to say something to
~ A you." ’ U .

.o SubJecta read through each sentenoe or 1ist twice in succession '

- on each of four trials. If target or supplementary, words were v )

AR A "+ misread, the experimenter prnounoed the word, pointed out how letters
Lo mapped sounds and which letters were silent, and had children ~
- . .+ pronounce the word correctly., 'On the first trial, the three sentences =

e . ‘}'for each target word were presented together in succession. On

S TS subsequent ' trials, the same sentences reappeared but in mixed order

with at least two other/target-word sentences intervening.

During Trial 1, after each sqntenoe was read or heard, a tn
discussion of its meaning commenced. A picture or object was
presented, and the child was given-a questionw’ or diréctive which
required applying the meaning of the sentence to the picture or ;
object. To illustrate, for the target word "very," children redd or
heard "The girl looks at the very fat pIg, " then saw a picture of a
girl 1 king two pig plctures. The experimenter's directive was,
"Show he the one." For the word "should," children read or heard,

"The dgg should not sit on the car," then saw a picture taken from-a
. book about/ Clifford, thé big-red dog, in which Clifford is crohched
next to a sma]l smashed car. The experimenter™s que'wpion was, \"
\( come?" On subsequent trials after reading or hearing each sen
children werelasked to remember the plcture they saw before and “he
same question was asked. The pioture was presented afﬂbr,their ankwer
- or' if they cquld not remember it.

'
.. : ~ ©

Posttests \J c ‘ v
) Spellingkproduction, Each tar et word was pronounoed children
repeated it and then wrbte 1t out. '

Spelling reoognition. Children were shown four possible .
spellings.-of each target word. To make misspellings attractive, they
were selected from those produced by first graders in a piIot task. .

'ij ‘ | The correoct spelling appeared in the 2nd, 3rd, -o Uth position oh the \(\; '
o S - oard. The experimenter pronounced the word, subgkb\? repeated it and : |
pointed to their choice. v//“ e ST S

Target .and aupplementary word identification. sChildren attempted
_ to read alpud 43 of—-the supplementary words wyich had accompanied the
- target worda during trnining. Eath appeared on a card without its
e ' ' pictograph.‘ Next, theéy read aloud the 10 target words 1 sted in a
. column. They were told to proce d rapidly but to av stakes and
: ' " to skip any unknown words, . Their latency on the 1ist vas timed with a
I stopwatch. . The target words were presented again, this time individ-

- ' ually on cards, and ohildren propounced eaoh without any time presspref ' < L
v ket : L . _ — o
- : . A o . . . 58_6 ' ._ . : | ‘-\J . ..‘ R ’ -
3 Q . . - - . . //A o , ) . co ;
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- Sentence production. Children read each target .word on a.card,
‘they were corrected by the eXperimentgr 1f necessary, and then they
attempted to show they knew what the word meanf by embedding it in

w» ,meaningful sentence, either.one of the training sentences or one of

- thelr own creatlon., Sentence productions were classified as com lete

(full sentences containing reference-denoting words and making good
sense ), questionable (sentences with odd meanings; sentences abbre-
viated with pronouns and general verbs such as "d4o;" incomplete
sentences conaisting of phrases), or upacceptable (angmalous or
ungrammat{cal sentences; nd response). The reliability of these
classifications was verified by .a second rater who \classified 93% of
the sentences identically. .

Multiple choice cloze. This task wa3s glven to,6 pairs of
subjects who were required to read sentences and select which of four
target words belonged in a blank space. The task broved ungatis-
factory. It was time-consuming to administer. Some first graders
never learned to respond readily. Rather than glance over the four
word choices and select the correct one, they would stop and read each
word aloud, thereby disrupting the syntax of the sentence, or they
would proceed by trial and error through the word choices, embedding
each in the sentence. Difficulties were not limited to one group.
Thus, this task was dropped and replaced by -the sentance anagram task
for 13 subject pairs. « ’

.

Sentence anagram. This task was intended to assess sub jects!
knowledge of the grammatical role of target and pictograph words. ..
Sub jeqots were shown sets of 5-8 words in mixed up order, each word

" printed on a small cardboard square, and they were told to figure out

~ how the wirds go toBether to maké sense.” It was expected that aince
context subjects had experienced all the words in sentences, they”’
would be able to form sentences more accurately and faster than
1sclation subjects. There were 10 sentences, one for each target
word. The remaining words were drawn from the supplementary words

- taught during training. Each was printed with its plotograph. All of
the sentences differed from those used during training.

: [} . o ) _
Before.constructing these sentences, subjeots practiced to
criterion on four non-target word sentences. For each conatruction,
subjects were shown the words™in mixed up order with the target word
always near the end. First' they identified orally all the words, and

then on signal they triéd to rearrange the squares to form a

' meaningful sentence. This latter response was timed with a stop-

watch., If subjects were unsuoceasful,.th;experimentervprompted a
second attempt by 1ining up the first two .words in the sentence. The
sentence anagram task was always given after the word.detection task.

Word detection. ,This task was intended to measure sub Jects!
awareness of target words as functional unita with syntsctic and
semantic identities, Twenty sentences $-14 words in length were *
written, two sentences burying each target word at least four words
from the beginning and four words-from the end of the sentence. .(All

sentences were %@rrerent,from those presented during training.) In




<

half of the senteneesy the boundagy sounds of the targst word over-
lapped with adjacent word sounds (1.e., "The green garden frog gave
yegetables to the hungry rabbit."). 1In the other half, the asounds
were different (1.e., "¥he ri¢h grandfather gave dollar bills to the .
needy children.”). The sentemces were tape recorded. Intonation
pattarns were prescribed for each aentence so that minimal stress and
pltch were assigned to target words. The order of the sentences was
random except that recurrences of the same target word were always at
least five sentences away. Each sentence was repeated onoe in
succession on the tape.
: A .

Before responding to each sentence, children were shown four
target words to read. If any errors ocurred, the experimenter
corrected them and had children reread the four words. " Then they
l1stened to the sentence and reported whether they heard any of the
printed words and if so which one, If unsuccessful, they reread the
words and listened to the sentence again. .They were allowed 5 seconds
to respond. Prior to beginning the task, they received prﬁsﬁioe with
two non-target-word sentences. :

RS

Results

_ T6 verify that context and fsolation groups did not differ in any
important way, matched pair t-tesats were performed on eight pretest
scores. Mean values are reported in Table 8-1.. Pifferences were

///h* Insert Table B8-1 about here
insignificant on all but one test. Children assigned to the isolation
groyp wete unexpectedly more accurate 1in naming alphabet letters than
subjects in'the context group, t(19) = 2.94, p < .01. However,
inspection of scores revealed that the mean difference was very small,
less than one letter (X = 0.65 letters). Of the 20 pairs, scores of
only four differed by more than one letter, with three being the
largest disvrepandy. Pairs did not.differ significantly on the other
.measures considered more relevant for learning words: word
identification and spelling; letter-sound knowledge; letter-aided
sound memory. And pairs were identical in their ability to read the
target words. Nevertheless, to check for effects of this bias in
subsequent analyses, posttest comparisions favoring the 1list group
were verified on a subgroup of 10 pairs who did not differ in their
knowledge of letter names. (See result3 below.) N\ -

Effects of word training were assessgd with several posttests
-designed to measure different aspects of brinted word learning.

Knowledge of the orthographic identities of words was measured in a

- spelling production and a spelling recoghition task. The extent to
- .-which spellings were. amalgamated to pronunciations was assessed by
measuring subJects' accuracy latency 1in reading a list of target

words. Knowledge of the syntactic/semantiogidentities of words was .
. ’ a q
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Table 8=1-

Mean Scores on the Pretests and Postests as a Function

of Printed Word Learnidg Condition

@

Max imum

- Pretests o " Context Isolation t—valuea Score
— ‘ Word identif¥oation :
- Target . 2.2 2,2 .00 n.s, ~ 10
Ot her . 43.1 N3.h -~ .42 n.s. 5
——Letter name errors 1.15 0.50 2.9y e . 25
Latenay 23.4 23.4 ~ .05 n.s. (sec.)
Familiar word spell. . 55% 2% .58 n.s. 100%
Letters -85% 85% .00 n.s. 100%
B Letter-sound knowledge - 18 9 . 18.9 - .05 n.s 25
' Sound learning (Trial 3) 1.4 1.5 "= .31 n.s. I
. \ : \ , )
Posttests i - . ,
Spelling - Words 2.25 3. 15 ~2.uy 10
Letters 29.9 33.8 -3.01 *» u7
) Spelling reoognition 7.1 " 8.5 -2.65 w» 10
Word 1dentification
Target timed - 7.2 8.2 -1.96 ® 10°
“Target untimed 8.€ 9.4 -3.00 u» . 10
© Latenoy (spg./word) . 2.83 1.80 -2,52 e -
A - Supplement : 38.3 4o.h =3.05 #» 43
S Gain (pfe to post)- +11.8 +13.6 -2.00 w» -
 ‘Sentences - Complete 7.6 5.2« 3.47 we 10
Questtonable 1.3 2.9 - =3.04 w= - 10
Word detectign 15.5 13.2 2.14 e 20
Anagram . 7.0 7.1 -.10 n.s. - 10
. Mean latencyb 2.66 2.84 -.82 ﬁ.g.

A

e

’Aaterisks denote a significance difference on matched-pair t-test:
®p < .05, ®# } <,01. A nonsignificant difference is n.s. Two-talled:
// tests were used _or pretests, one-tailed for posttests.

bHegn number -of seconds per word caloulated only for sentences taking
" the child leas than 30 sec. to construct. Only 13 pairs of subjeots
vere given the anagram task. .
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orthographic and phonolqgicgly;dantiﬁiépg;g;{x-

" Measured in three tasks: one where aubjects embedded the target words

in meaningful sentences; one where subjects listened for the presence
of target words (n spoken sentences; and one where subjeots “
unscrambled words to form sentences. The dependent measures wete the
number of correct responses and/or the number of seconds to respond.
List readers' 'scores were subtracted from their sentence reader mates'
scores and these differences were sub jected to matohed;paiﬁ t-tests.
Results confirmed hypotheses. Mean values are gived” in Table
8-1. Whereas children who read function words in meaningful sentences
learned more about their syntactic/semantic identities, children who -
read the words in unstructured lists learned more about their ortho-
graphic identities and about their Spellings as symbols for sounds’
As revealed in Table 8-1, context learnara received significantly
higher scores in the word detection and sentence  production tasks. In
creating sentences, contexts sudbjects supplied more semantically
coherent and complete environments for target ‘words whereas i{solation
subjects gave more abbreviated or partial sentences or sentences with
Questionable meanings. However, is3olation subjects outperformed
context subjects in spelling the target words, redognizing correct
3pellings, anhd reading the words quickly and acourately. Furthermore,
they learned to read more of the supplementary words without bicto-
graphs than context subjects. ' oy

Thet'e was one task which failed to yleld the predioted-differ-
ence. Sentence readers did fiot outperform 118§ readers on the dnagram ,
task. = Both groups unscrambled about the same number of sentences
corréctly, and their mean latencies (seconds per word).on\qentenoe :

‘conStructions consuming less than 30 seconds were notyqignyfﬁdgnglyr
~different. (See Table 8-1.) One factor -boosting the performance of

1ist readers, and hence limiting the sensitivity of this measursd to:
word training effects, may have been that subjects had already learned
to read some of the supplementary words prior'to the experiment (X of
1ist readers = 27 words correct out of Y43 on the pretest). Thus,

their ability to construct sentences was not Solely a function of
their word training ‘experiences in this experiment. .

To verify the superiority of 1ist readers on the spelling and
word reading tasks with letter naming skill differences removed,
matched-pair t-tests were oconducted on 10 pairs whose members scored
identically on this pretest. The differences were sti{l significant

at p < ,05 except in the spelling production task where the difference-

- in number of words spelled correctly was significaht at*p < .10. This

confirms the pattern reported above. These findings are consistent .
with those in our homonym word learning study (Ehri & Roberts, 1979).
They reveal that reading for meaning.facilitates the ‘process of Lo
attaching syntactio/semantiec ;deqtit{és to printed words whereas
decoding experiences with 1ishs_or‘qprds;prqmoteqflqarning their .

I
Y -

To examin,e_'_th_e_'qqy_rsc 8}?.'ﬁdhd‘.-lfqirrilhe-_'_pt‘-';.,t_he two groups, their
oral reading errors were tallied. On each trial, children read 30
sentences of 1ists, each twice in succession. On the first trial, the

810 - .7
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three sentences or 1ists for each target word were preseéz::
togetﬂer. On subaequent trials, they were mixed up. The experimenter
responded to any errors by pronouncing the word and then pointing out
- - letter-aound correspondences. 3Since list reading subjects did not
have any meaningful contexts to help them identify target words, they
might be expected to make more errors than sentence reading subjects.
This is what happened. Results are displayed in Figure 8-2. An
- analysis of. variance on the number of word errors during the first and

- 'second readings over trials for each group revealed a main effeqt of

trials, F(3,57) = 66.29, p > .01, a matn effect of repetition, F(1,19)

= 52.50, p < .01, and interactions between trials by repetition,
F(3,57) = 48.57, p < .01, and between training condition by trials by
repetition, F(3(§7) = 4.78, p < .01. As evident in Figure 82, 1list
- ‘reading subjects made more errors than sentence reading subjects.
: » LA *

Insert Figure 8-2 about here

e et oy e . . o s e . A ki - —— - ——— o ———
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These results reveal that one of the reasons why 1list readers
acquired more information about orthographic 1identities was that the
inadequacy of their knowledge was exposed so that the ex enimenteP

< coulq&ihtervene and help oorrect ity In the case of sentence readers,
| . the presence of meaningful contexts 'had the effect of propping up
performance/but at the expense of 1earning orthographic identities
o ‘completeay enohgh to be able to read the words outside of contexts.
v o This effect of sentenee contexts is similar to the effect of pictures
o ' on printed word learning reported by Samuels (1967,'1970). Gagne
(1962) identifies other instances of this phenomenon where performance
*1s\propped up but at the expense of learning.

In the preeent study, pictographe accompanied Bon-target words to
enhance, the ease of word 1dentification durifesiraining. Despite
N ¢ these prompts, subjects in the sentence reading as well as list
. reading groups learned to recognize several of these words from their
-orthographic forms alone. Scores rose from a mean of 26.7 words _
recognized on the pretest to a mean of 39.3 recognized on the posttest
(maximum = 43),.a gain of 12.6 words.. It suggests that first graders
were not ignoring graphic cues and responding only to picture
prompts. Perhaps the experimenter's method of pointing out
letter-sound relations contributed to the gain. For some pictographs
N . . Where multiple labels were possible, it was necessary to notice
_\f}ﬁ_? n ! letters to produce the correot word, (These results show that the
' ) presence of. piotures does not preclude acquisition of information
. about printed words. . ‘ s Coy .

W \ * One factor poeeibly boosting the performances of 1list readers in
\ the tasks measuring knowledge of syntactic/semantic identities of
\ funotion wordd was that some of them were observed attempting to
<.+ . \oreate meaningful phrases out of the word lists. For example, one
S § V1 rea$er after proncuncing ”the while .children" asked, "The wild
- ' ‘ohildren?"
- < indicated that they recognized the spoken sentence as being comprised

r
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After completing a few traingng trials, some list readers'
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' nhd also in t

of the words they had just read. One child remarked, "Hey, that card
had all the words." Some subjects spontaneously produced the sentence
themselves or answered “the meaning question immediately after they

"read the word list before thé experimenter had a chance to speak.
- Although their efforts were not always suacessful, these responses

indicate that 1ist readers were attempting to flnd meanlngs for words.
’

Posttest performance patterns favoring sentence or liat readers
were checked across the 10 function words to verify that differences
were not acounted for by a small.subset but rather held for the
majority of the words. The number of successful responses for each
word was calculated separately for sentence and list readers on the
follqwing measures: complete sentences produced, words detected,
words spelled correctly, words read curately (untimed). Differences
were subjected to matched pair {-tesfs. 1In all cases, they were

- signifiocant (R < .05). This confirms that training effecots gener-

alized across words as well as subject pairs. In the sentence
production task, performance differences favoring the sentence readers
were especially great for the\words "while" and "which"™ which several
1ist readers misinterpreted "wild" and "witch." 1In the spelling
task, as might be expected, the words hardest for subjects were the
most irregularly apelled words, "should," "might," and "enough, " which
none of the sentence readers wrote out accurately. Words displaying
the weakest training effects overall were "very" and "from," the two
most commonly recognized target words on the pretest.

The possibility that effects of training Were greater for the
less proficient beginning readers was examined also. Reading
proficiency was determined by word identification pretest scores. It

‘turned out’ that “two groups could be distinguished, 10 pairs of

subJeots who knew 0 or 1 target words and who read 18-41 out of 75
other words (the low readers), and 10 pairs who knew between 2 and 6
target words and 46-68 other words (the high readers). Scores of the
two groups on the target and supplementary word posttest measures were
sub jected to analyses of variance. The independent variables were

-reader ability (high vs. low) and training condition (asentence vs. ,
liat reading). Of interest was the presence of an interaction between

thase two vaﬂiablea. Roqulta were positive in four analyses: word

- reading acouracy;-F(1,18) = 7,42, p < ..05; word reading latency
" ($econds -per word), F(l 18) = W77, 2 < eOS detection of words in

i

spoken .sentences, F(l Lﬁ) = 4.5), p. < ,05; reading supplementary

i?‘wbrds, F(l 18) = 5.17, p .€.05. . In all fOur interactions, posttest
._pqrrormanee uiffarenc between sentence and list readers were larger
in the 1ow than the hi .ability group. Mean values are illustrated

in Figure 8-3. Interactions between ability and treatment were not
significant in the analyses of spelling and sentence pro ion scores

- o v -y ——q-—-—— -—— . - : -

sart Figure 8-3 about here P

o analysis of target word reading errors during training
(p > .05) stfere,patterns were similar for high.and low groups.
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Analyses conducted on pretest measures revealed no significant abllity
by treatment interactions (g > .05), indicating that interaotlons
detected on posttests arose as a result of training.

The word deteotion task was destgned to include two types of
contexts for functlion words, one where boundary words ‘overlapped with
adjacent words and one where boundary.sounds were different. We .
expected that words "buried" in sentences might be harder tq detect.
However, matched-pair t-teMts revealed that subjeots identifyad about
the same number of words correctly rggardless of acoustic overlap, X =
7.1 non-distinect vs. 7.2 distinct words correct, t(39) = -.31, p >

.05. These results reveal that word analysis in this task is not
conducted on an acoustic or phonetio basis hut involves a deeper level
of linguiatic analysis.

One of the claims of 1dentity amalgamation theory is that printed :

word learning entails a humber of separable aspects. In the present
study, evidence was sought regarding the extent of 1ndependence among
these components. Intercorrelations amdng the target word posttest
measures revealed significant relationships among the spelling
production (letters correct) and word decoding Uaccuracy and speed)
measures (r = -.44 to -.56; r = +.U6 to +.69, p < .01). Likewise,

_sentence produotion and word detection scores were significantly

correlated (r = 47, p < .01). However, correlations between the
orthographioc-phonological measures (fir3t set) and the syntactic/-
semantic measures (second,set) were low and non-significant (r's
ranging from -.05 to +. 23, p > .05) except in one case where border-
line significance was apparent, b(%ween spelling pnoduotion (oorrect
letters) and word detection (r =z .32, p < .05)." These findings -
suggest that processes of eatablishing orthographic images in memory
and amalgamating these ‘to phonological 1dent1ties develop together.
However, ‘they are not closely tied to the process of learning the
syntactic/semantic identities of words, at least not-in the case of
function words. That is to say, children may learn about the-
syntactic/semantic identities of function words as a’ consequence of
their reading experiences whether or not they also learn' enough to
spell the words and to pronounce them accurately when they are seen in

 1solation. Such disparities may be more apt to ocour with words where

each component of the process has its own soyrce of difficulty. In
the case of function words studied here, meanings were opaque,
spellings entailed silent letter patterns, and there wére
discrepancies in pronunciations mapped by the same letters across
words (1i.e., while.~ which - might; both - from; should - enough). To

what extent the oomponents of printed word learning develop separately_

or together may'vary depending upon factors such as these.
Discussion
Findings of the preaent atudy are oonaistent with our previous

homonym study (Ehri & Roberts, 1979) and offer further support for .
word idantity amalgamation theory. This conceptualization provides a

useful way of describing the various aspects of printed word learning.

and the impact of word training experiences. According 'to present

£
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Ca ‘Yindings, beginnera who practlice- reading and- 1ntarpret1ng words 1in . A
-~ % meaningfyl sentences learn more about their syntactic/semantio : .
: 1dent1tieo whereas ohildren who read tho words as isolated units learn
-0 ' more about their speIings and ‘how the’ ‘orthographic forms aymbollize
. pron9ﬂoiations The advantage ‘of reading words in sentences is that - .
' ] ings are activated when the orthographic ‘forms are seen. In .
, Asolation, it may bé hakd for readera 49 determine méanings, o
T . particularly for context- dependont onhs,,‘Fhe disadvantage of reading -
oo IR \.uorda.dn sentences is tHat less attention is paid to word apellinga~ T
Y77 “and how lettérs map sounds. This is particularly true for ‘function ~
' worlis which can be guessed more easily and which tend to be skipped
\ ‘bver during- ‘readingf(Hatch, Pol & Part, 1974). Also, because of
;i-? o _obntexta, ‘readers make fewer e; Pors, thus preventing a bystander from
J g S ‘deteeting \gd QOrreotlng Inadequate’ word knowledge. Having readers
T RN ::”praobipe ds in isolation overcomes- the sp R roblems. Successful
- " o decoding of single words requires attentién to lotters as they. map
, - . . sourds,<and inaufrloiggf‘knbwladge is immediately exposed for
’ { ) corraotion.. - - ‘ ‘ .
Results af the present study are oonsistent with previous % N
findings 3uggesting that funotion words present special problems for ST L
-beginning readers (Ehri, 1975; 1976; 1979), . Results confirm. that the '’ . ™
+ syntactioc/semantic 1dent1tiea of these words are not obvioud to .
"~ children as a consequence of gcquiring spoken co petence with 3 .
English. \The experience of learning to read the worda in sentence el
- contexts may be necessary to develop:children's awareness of these - S '
\ 7w0rds as separate units with Funobiond$~signifiodNGe in their language-_

. One or another of several fagtors may explain why 11at readera . MRS
_ learned the. orthographic and phondlogical 1deﬁtities of printed words B '
S better than sentence readers. During training, liet readefs had ‘toc - . L
_ depend upon graphic cues to identify words whereas sentence readers .- . o
- -had context gues as well. Also, 11ist readers made more errors in e
reading words than sentence readers, and 30 they reoeived more " . -~ -
- corrective feedback regarding letter- sound relationa from -the experi~ ,
menter. One might wonder whether 1ist readars would have outperformed @
Sentence readers if | he experimenter had corrected errors by merely ‘ ‘
pronpuncing ‘the wort The' answer appears to be arrirmative. "Ehri K:X\
and Roberts (1979) used this procedure and obtained the ‘same pattern
~ of results. Actually, though the letter-sound. oorrective procedure
was used less often, it probably benefitted sentence readers more then
Tt ... - % 1ist readers since the former’ were the ones less apt to prooess
o - graphic oues oomplotely.

In the present btudy, effects or training bxperiences were found -
- to exert a greater impact upon word learning among less proficient
beginning readers. This finding is open to. two interpretations. It
s ?; may be that lower ability readers are influenced more by their . ]
AR A exper {ences beondhe unlike better readers ‘they either lack or do npt .
“° spontaneously’ invoke the 8kills or strategles which would enhble them .
. . . to compensate for deficiencies in instruc$ion. Alternatively, it may
- be that in contrast to high ability readers, low readers were familiar
' - with few if any target words prior t e experiment and so their -

’
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'_? their expertences in the experiment. ; For this resson, training
o effects were more substantial. Present findings cannot’ eettle the
. matter since both ohanacteristica (1.e., basic reading skills as well
' © as pre-exper imental familiarity with target words) diatinguished the
high and low ability groups _ _ ~
) "It 1ias” interestin& to note “the parallel between results of the

w present study and Samuels' (1967) findings with. pictures as contexts
' . for word learning. Like sentences, pictures dppear to slow down the
= - prgcess of learnirg to progounce wordq accurately in isolation
1thoui£ not all studies have. detected this effect, cf. Hartley,.
I - . 1970; . Samuels, 1970 Montare, Elman & Cohen, 1977;° Samuels, 1977T;
. //irlin Soott, & Webster, 1978- 79): ﬂheo, according to Samugls’ (1967).
ndata pioturee like jentences appear to retard learning primarily
among poorer ‘readers. ' Samuels explains his results in terma of -~
attenttonal brocesaea and poorer readers greater susceptibility to
diatraotion. ‘An alternative explanation .more.compatible with -amalga-
-.. mation theory {s that poorer .readers ‘lack the letten-sound skills
necessary to .decode the words-oomp)etely d store their orthographio

<

"# Because tqp-down prOOessing supplies an\aooeptable word based upgn . -
, partially completed bottom-up processing’ (Rummelhart,-.1977), the. )
€ - poorer redﬁera fail to notice. how .all the letbers map sounds.\vTheir.
" frequent substitution of, "might" and "ust" for each other may be an
instance .of thi% process. It is interesting to note that in the
‘Sipger et al. (1974) study where art{ficial orthography was used no.’
interaction between- oontext-no context treatment and reader ability
- (13t & 2nd" graders) was qbserved, Possibly Because the relevant -
~ letter-gound skills were inpdequate and not differentially developed
in the two.grade levels. . .. R o«

o
- D P -
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A One question of inter€dt in the present study was to ,What extent
. the various oomponenta of printed qprd learning develop- aeparately or
" ““4nterdependently. Results indfpated that learning spellings and
Tearning’ pronunciationa for printed words emerge. together and are. more
interdependent than learning. ayntaotio/Semantio identities of wqrds.
A pattern of interdepéndence between decoding and spelling and some
. dispariti'between these skills and semdhtic pro@isaing of words has
. been destribad by others. FrAth {1978) examined¢Mord processing $n-
St two groupd‘of 12, year.dlds who were_good at comprihending text and ..
' " comparable’ in this respect *but who differed in spelling ability. Shé

Coa

“words but the poor spellers knew fewer orthographio-details
also slower at pronouncing familiar words.  Baron (1977) and

L oo asd 65 ‘quite possible and‘likely to develop. Abcording to their
I *nultiple route thedry of printed word learning, one or dnother or
W e “'several paralle]l but 1ndependent patha among mental word codes may.be
PR mestablished 1n the lexicon - print to sound, print. to meaning, print

‘ . to ‘sound to me ing - dependin:ﬁyéon readers' ekillsr learning -
- S eriences, and how’' they habit

e
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"+~ knowledge Of the target words was acquined"adlegx as a conSequenoe of

l.,_ - forms~1q,qpmory when they “appedr in sentences or alopg with pilctures.. :

- found that both groups were. equally*qkilled at prosessing the meanings -

d Treiman (1980) regard.disparities in printed word processing

lly practioe reeding wordsy{ - Althpugn
th view appeans to regard in ependenoe among word identities as _more
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f’ T _ ~ -+ Rrobable than aMalgamatlon theory, both are in agreement that printed
. _ word learning has multiple parta which do not -necessarily develop
SN . together. -
., - ‘ \

Findings of the present(study carry implications for reading
1pstruction. Results show that each method of teaching beginners to
‘read printed words - read{ng words in meaningful ,sentences, and
- readihg words in 1aolation on lists-- offer unique advantages and . : -

- . disadvantages, that the method whith 1s best for amalgamating - C ’
_ meanings to printedvform may not also be best for learning to decode .o T
> .and to spell words. In decidinq ;&ch method might be most elfective

in any instance, an instructor must consider several factors, ‘most
Ifportantly, the purpose of Instruction (i.e., ‘which aspects of
printed words are to be dearned), ahd the particOlar charapteristics
of the words themselves (i.e., how opvious their meanings are out of

= 57 oontexts; whether the words are easi guesaéd -and passed over ‘when - {#'.;
' embedded in contexts). Perhaps the bagt apprgach ig to provide both 2
- £ypes of word reading practice. . AW Lo
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" graders who had diffioulty reoognizing dietﬁ!ctor words

)

{ . Chapter 9: Does Word Training Increase or Decrease

s

* <

" Interferencdsin a Stroop Task?® .

The procgss of learning to recognize printed words is regarded, by
many as a central part of learning to read (Gibson & Levin, 1975).
The reader's success in recognizing words can be measured in three
ways, according to the theory of automatic information processing
proposed by LaBerge -and Samuels (1974). One can examine how_ ¥
accurately the child can identify printed words. One can determine "
whether the child can recognizq words autgmatically. This subdivides
into two capabilities. One 1s whether tM® reader can recognize words
without having to.attend to components such as letter-sound
correspondences. The other 1is how rapidly the reader can process
words. Speed 1s seen as important because severa} mental operations
or stages are thought to be involved in the transformation from visual
to semantic information. As the reader practices.recognizing words -
successfully, movement through these stages speeds up, and the
separate stages are gradually 1ntegrated or consolidated into single Gk)
units 1n memory. -

One particularly 1nteresting task which has been employed to
st udy beginnin g eaders' ability to process printed words ,
automatically the picture-word interference task. Patterned after

“the Stroop test (Stroop, 1935), this task requires subjects to name as

animals. Printed in the middle of each picture i1s a distracting rd

labeling “some other object or animal. Rosinski, Golifikoff, add Kukish o
(1975) demonstrated that it takes subjects Tonger to hame pictures

when distracting words arng#present than when nonsense trigrams or when

correct labels are printed on the pictures. This word interference

effect has been observed among readers as young as first grade. The -

fact that readers suffer interference from the words despite attempts

to ignore thsm is. inteppreted as indicating that the Qords are

propessed automatioa&fppwithoqkygttention.

rapidly as possible a set of 20 pictures depicting common objeotﬁkzr
o

¢
~ .

In order for printed woxds to oreate interference in this task,
findings of various studies ihdicate that.readers must be able t§

decode the words accurately an wit - ¢ertain amount of speqd. Ehri

(1976) and Pace and Golinkdff (19¥6) found that second gnd third
l!‘ who took a

long time suffered less interference than cflldren who ‘could read the

words easily. It was further shown that minimal interference did not

stem from a general inability by poorer readers to process printed

words. Pace and Golinkoff (1976) and also Golinkoff and Hbsinski

(1996) found than when poorer readers were shown pjgtures printed with T——

" distractor words' they could recognize easily, they suffered as much
. 1hterrerenoe froncbhe words as good readem?\ ‘Thip 1nd;catéa that 1t

N
aPubllshed as Ehri, L.C. and Wilce, L. S. Jogtnal of

’ ..g_xpermeﬁtal Chi1d ngohology, 1979, 21, 352-36M4.
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is not ubjebtb' generai“reading ability But rabﬁ%r their deoodiﬁé

.8kill~with the partiocular set of distractdér words whloh‘1a the

critical determlner of interference. ¢“
]

The present study was intended ho explore the relationship
between word recognition skill and interfaerence. In previous sQudies,
effects of wqrd reoognitbdh .acocuracy and speed have not been cleﬁziy
separated 1nq§£alyses of results or in explanations of interfére
Pace and Golinkoff attribute good-poor reader differences sometimes to
word decoding ease, sdme es to word decoding immediacy. However,
the two are not synonymous.! Less skilled readers may racognize fewer
printed words oorre&bly than good readers. Or less skilled readers.
may require more time to decode words they can recognize than good
readers (Perfetti & Hogaboam, 1978). It has not been olarified
whether both of these Lypes of word difficulties have the same impact
on 1nterrerence in‘the picture- naming tdsk.

Three exppriments vere odnduotqd/,h the present -study, one
preliminary experiment summarized.briefly, and two better designed
experiments described in full. Thedr purpose was to assess the
effeqts of Word training on interference patternd in the
picture-naming task. . Two quegjions were, addressed.z”WEhld children
who were unfamiliar with the distractor words and were taught to read
them more accurately experid“oe greater interference from these words
in the Ploture-naming. task following training? Would children who-
were already familiar with the distractor words and were taught to
read theld faster also suffer more interference from the words
following training? It was reasoned that in both. groups, Subjeots
would be learning to recognize-more distractor words automatically and
so interference should increase. - -

\'¢
- In thd first experiment, second graders were pretested to assess
their ability to read the distractor words and to measure the amount

- of interference these words created in a picture-word task. Two

groups of subjects were identified from pretest word recognition
scor hose who could read fewer than 16 out of the 20 words, and
those who could read almost all of the words. SubJeofa were then
8iven several learning trials which had the effect of. increasing the
number of words recognized in the first group and improving word
redding speed in the second group. A poattest 1nterferanoe task
followed. : . .

Results pof. thia eiberimenbffifzgd o confirm the hypothesis.

‘,ﬂmong children who were familiar with the words initially and learned

to recognize them more rapidly, dnterfenence ‘decreased rather than
increased on the posttest. No change in interference was detected
among sub jeots who learned to recognize additional distractor words
accurately. . In attempting to account for, results, several features of

the QXperinent were identified as ‘possible sources obsouring a view of
“word training effects. Pretesting, word .training, gand posttesting

. wer'e all conducted in one ses3ion rather than distributed over days.
‘Word training ignored meaning and simply entailed teaching children to .

pronounce printed words. Children were not given any chance’ tou

. W -
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" Plotures as rapidly as possible and to ignore t
read a list of the nouns used, as distractors (no

- _.bractfoe and adapt to t?ﬁ/pioture;word interfdrence task prior to the

pretest. ~ A geland expefiment was designed to reotify these_problems.
Tt 1s described below together with a final experiment which was
conducted tq .verifyy that changes in interference ohserved on the
poattcat'yereAa consequence of word tra}n(ng effects rather.than
simply a;cqnaeqqenge.of pragtioe-with the picture-word interference
task. Yo :

. o (. . ’ . .- . * . 'v

o Experiment 2

Method /
. / £\

Subjsots. The aubjects weSE”BO first-graders (mean age 82.3
months), 14 males and 16 females, tested in the spring, and 6 second
graders, 4 males and 2 females, bes%gd_in the fall (mean age 88.8
months). /T ' LA v '

Materials. Two sets of 20 short, high-frequency nouns were
selected (e.g., "flag," "gun," "horase," "wagon," "apple," "lhmp").
Pictures of common ogdects or animals semantically related to each
noun were drawn (1.e., picture of cow for word-"horse"). Pictures
were arranged in five rows of four objects each. Two different
arrangements of the pictures were prepared, one with distractor nouns
printed on the pictures,ipﬂe,uithout any print. One of the

Plcture-word sets was used to fami!iarize‘subaeots with the
picture-word interference task. The other was used on the pretest and

the posttest. s /

noe ¢

Th§ word training materials cofsisted of 40 cards, 20 printed

distractor
-~ . _ \
/) Procedures. Each child was pretested, trgined, and posttested -
individually\by the experimenter im two or three sessions.. On Day 1,
all subjects e glven the picture-wged fgmi)iarization task, the
pretests, and 2-3\word training trial#. .- Those children who did not
learn-all the-words by trial 2 were Ziven 'a second day of training.
The posttests foll WQQx always on a separate day. -

rds! These cardsl were mixed together randomly.
. !

with single distractor woiiz;;rnd 20 drawn with referents of the

4 -

In the familiarization task,/zaghsubjécg first named -each of the
pictures (no words present). Thenh hé was shown a d0-picture array
printed with distractor nouns and was told to label the pictures as
quickly as possible and to ignore the words. .The pur§§
vas to aoquaint the subject with the exp8rience of interference, so
that excessive delays due to reactions of surprise would not
contaminate performance on the pretest. “ :

- . The piobure-!ﬁminq pretests and posttests were Yeonducted - .
identically. First, the chi2d was given a wapmup picture-naming
trial. ~Then he named the pioture arrays twiok, once with words
printed on them and once without words. He - told to name the
words. -Finally, he
ictures present).

-

-
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He was told to read these as fast as possible and to skip any he did

- not know. Latencies with eacH picture set and word 1lst were measured

‘With a stopwatch from the onset of the first word to the onset of the
20th word. The order of presentation of the picture labaling tasks
(with amdwifhout words) was counter-balanced agross sub jects, with
the same order used on pre- and posttests for any individual child.

Between the pretest and the posttesat, each child was given

tralning and practice at recognizing the distractor nouns. A word .
recognition tralning trial consisted of having the child identify N0’
cards, 20 printed with distractor words and 20 depiocting referents of
these words. For ‘each printed word, the subject was asked to say the

- word and then name a function (i.e., "If you had one/some, what would
you' do with it/them?"). For each picture, he was told to identify it
and then give the first letter of its name. Any unfamiliar written
word was .pronounced for the child, he was asked to spell it, and if
unsuccessful to copy it. This training procedure was designed to
insure that subjects thought about the meanings of printed words as

wé;i,as practiced pronouncing them.

All children were given at least three training trials, more if
they failed to recognize some of the wards correctly during the second
trial. Subsequent training was conducted on a second day. 1If
‘subjects still failed to recognize some words after three more -
training trials, additional practice was given on these words.

- v

.Results *
Of central 1ﬁfg;ést‘in this experiment was the distinction T a
hkn‘\*ﬁitw%en speed and accuracy word training. The distinotion was
. operationalized by separating children into two ‘groups based on their

pretest word recognition scores, those who could identify most of the
printed words, and those who failed to identify at least 16 out of 20

- Words ocorrectly. The former subjects were called old-word/speed

- learners, those who would be learning to read familiar words faster.
The latter group 3 labeled new-word/accuracy learners, those who
would be learnind to read unfamiliar distractor words.accurately. It
1a important to note that the speed-accuracy distinction was not built
into word training procedures but-was based on sub jects' pre- and

-, posttest performa:;;s. Word learning instruction and practice were

conducted identically for both grqups, and speed was not even . .
mentioned as an objective. Thus, the groups did not differ in their
set for accurate or fast responding in the taakQ; -

¥

Of the 36 children tested, 16 were classified as old-word/ h %

learners, .20 readers as new-word/accuracy learners. All of the
old/word readers werd first graders. Six of the new-word subjects

. L. were second graders, the remainder were first graders. 'In the old
word group, 14 subjeots were given three traingng trials on the
ploture and wbrd cards; two subjects saw them 4-5 times. New-word~
learners received from 3-6 trainimg trials, with most (1i.e., 12 out of
20 sudb jeots) undergoing 5 trials. '

. /

“

9-1
l6s = |
. o)



e o 9-5

4
{€ord recognitioﬁ training vylelded benefits for all children.
Results are gliven in Table 9-1, Old-word/speed learners were able to
read the llst of distractor words slignificantly faster on the postest
than on the pretest, t(15) = 3.79, p < .01 (mean galin = 3.5 sec.).

Likewise, word !dentification scores of every new-word/accuracy learner
= . N

Insert Table 9-1 about here.

’ -

improved on the posttest (&ean galn = 9.9 words), These findings
serve to validate the speed and acouraqy labels given to the groups as
well as the inference that word training exerted these specific
effects on the groups.

» Separate analyses of variance were conducted on picture naming
latencies for the two groups of readers. Word|print ndition and
time of testing were the two independant varipbles d?e;rimary
interest. Preliminary anglyses revealed that neither.sex nor
presentation order of the picture-word tasks (1.e., clean pictures <
labeled before versus after distractor-word pictures) produced any
main effects on interactions (p > .05), so these variables were
1gnored. _ \

Analysis- of oldwword/speéd learners' latencies revealed main
effects ‘print condition, F(1, ) = 42,92, p < .01, and time of
testing, F(1, 15) = 11.11, p.< .01. The interaction was significant
at p < .10, with F(1, 15) = 4,30, .05 < p <.10. From the mean values
reported in Table 9-1, it 1is apparent that latencies were longer with
diatractor-word pictures than with clean pictures, and latenices were .
longer on the pretest than the pgattest. 1In order to compare the
magnitude of interference on the e- and postteats, a matched-palr

t-teat was conducted. Results indicated that the difference between

latencies with and without words was signfiocantly smaller on the

posttest, t(15) = 2.13, p < .05. Out of 16 subjects, 12 or T5%

revealed less interference on the posttest than the pretest. These

. findings are conslstent with those observed among speed legrners in

Experiment 1 which included more subjects. Although there was no main
effect of time of testing in the first experiment (F < 1), there was a
wain effect of print condition, F(1, 27) = 169.06, p < .01, and the
interaction was significant, F(1, 27) = 6.47, p < .025, The matched

‘pair t-test revealed that ir§erference was gmaller on the posttast

than on the pretest, t(27) = 2.54, p < .02. Out of 28 old-word/speed
subjeots, 20 or T1% suffered a deoline in interference following word
training. . Thus, results for apsed readers in the two experime ‘were
virtually 1dentical but quite the opposite of the pattern expected.
Apparently, training subjects who can read most of the .distract

words to read them faster serves to reduce the amount of 1ntarr rence

created by the words in the picture-naming %ask. . _ )
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! ‘ ‘ ' Table 9-1
. Mean Latencies In Seconds and Mean Words Correct
- on the Pretest and Posbtest for Old-Word/Speed Learners
- ' and New-Word/Accuracy Learners n Experiment 2
N Measures : Pretest Posttest Mean
' <:\ r. Pictures Alone](sec.) ..' 17.56 16.8 17.1
- 01d-Word/ ' )
Pictures + Words (sec.) 1.5 27.1 29.3
. Speed ’ .
_ =1 -
N o Interfe?ence ‘“\\\33.0 10.3
_lLearners ] . . ~
“\Forda.CorRect (max, =20 )) 19.1 .7
(N = 16) ' ' : . \
A \ Word Latencies (sec.) 16.3 12.8
! ~
t/ . 7 . 'e; M » ) ‘g
- _ , Pictures Alone (secs) b 21. - 20.3 20.8
\ New-Wordf} * /. - _ '
) Piotures + Words (sec.) 25.7 - 7 30.5 28.1
Avoukacy . /j 5 2
. Inter ference ~b.u -10.2
Learnersb R T -
_ 'Words Correot (max. = 20) 7.4 17.3
(N = 20) L - | ¥ ,
‘'« Word Latencies (sec.) 47.8 27.5 oo
&For piotdre naming latencies, MSE‘(15) = 12.72 .
. v -t : ’ . ’ .
bFor’ ploture-naming latencies, MSE (19) = 22.30
’» T e - o - -
‘ \ \ | |
¢ ! 3
?@{ ) < .
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Anal;éla of variance of the plcture-naming latencles among
new-word/acouracy learners ylelded a main effect of print condition.
Pictures with disthactor words produced longer latencies than clean
ploctures, F(1, 19) = 32.33, p < .01. There was no difference between
pre- and posttest latencies, F(1, 19) = 3.53, p > .05. ‘The
~~lnteragtion betwgen these two factors was signifiocant, F(1, 19) =

7.69, p < .05. Mean values are given in Table 9-1, A matched pair
t-test employed to determine whether posttest interference exceeded

\ preteat interference proved significant, t(19) = 2.77, p < .01. Out
of 20 acocuracy learners, there were 16 or 80% who displayed this
pattern. These results support the hypothesis that training subjects
to recognize a greater number of distractor words serves to increase
the amount.of interference oreated by the words in the ploture-naming .

task.

,_// ot ' ‘ : ' {/.

The procedure used in the above analysis to detect shifts 1in
interference was to subtract subjects' latencies in naming clean
pPlotures from their latencies 1n naming plctures  with words and to
compare these differences on the pre- and posttests. One might worry

- 'that the patterns observed are peculiar to the use of clean plctures

as the baseline measure. Since picture-word interference studies vary
in the cholce of a baseline, with some using nonsense U._grams rather
than clean'pi4tures, it 1is important to demonstrate that performance
patterns in the present study are not a funotion of th& particular

- baseline chosen. Another way to-show that interference Krom
distractor words changed foIlowing training 13 to eompare\pre- and A
posttest pilocture-naming speeds with distractor .words dire tly and to
1gnore baseline latencies. A matched-pair t-test for speed learners
revealed that posttest latencles were significantly smaller\than’

- pretest latencles, t(15) = 2.99, p < .01. This verifies the dgcline
in interference for children who learned to read familiar words
faster. A matched-pair t-test for acouracy learners reveajed that
] " posttest latencies naming word-printed pictures were significantly

- larger than pretest latencies, £(19) = 2.49, p < .025. This verifies

‘the Increfse in interference resulb{ng from accuracy training.

Experiment 3

9 :

Contrary to expectations, old-word/speed learners experienced

less rather than more interference follgwing word training. This
. .. . effedt was evident in hoth Experiments 1 and 2. It may be that
U © " 1noreased VOrd'recognition speed brought about the reduction of _
9 . interference on the picture-word posttest. However, there is an'

. alternative explanation to be checked. Dyer (1971) observed that
interference in a color-word Stroop task declined when subjects
practiced the ta¥k. In order to be sure that reduced interference was

. .'not a consequence vf simply repeating the picture-word interference

Lo . task, a third experiment was conducted. 'Its purpose was to determine

I , what happens to interference when no word training intervenes between

‘_the pre- and posttests. New groups of first graders were selected,
“and the pretest and posttest procedures employed in Experiment £ were
repeated with them. X . \\_\“wfy
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Mathod S ‘
’ . The 3aub jects were 30 first gr;)erﬁ, 16 girls and 14 boys, mean
- age 83.1 months. Children were tested in the spring. -

The same materials and procedﬂres of Experiment 2 were employed
- + here except that no word training sessions were provided. As before,
"pretest” and "posttest" were conducted on separate ddys.

A

Results

: Of the 30 phildren tested, 21 were able to r;oognize at least 16
& of ‘he 20 printed distractor words correctly. These were regarded as
' -control subjects for the old-word/speed groups in Experiments 1 and 2,
and are referred to as old-word readérs in thetext below. The
remadithg sub jects recognized fewer than 15 words. These were
considered controls for new-word/accuracy learners and are called
_new-word readers. Ang}yses of perrqrmances of the two groups were
conducted separately :
~ . . G N\
' In the analysis of variance of picture-naming latencies for
' old-word readers, the independent variables were: order of i
presentatfon of the picture sheets (clean pictures named before vs.
after piggurea printed with words); time ofj;esting'(firét vs. second
day); picture print condition (no words vs, ‘printed distractor
words). e latter two variables-Wera—repeated measures. A
} “preliminaggbansiy 13 failed to feveal y effects as a function of sex
_ . (p > .05) this variable was igpored. One subject was dropped from
) the main ANOVA to create equal cell sizes.

A main effect of p{cture print condition emerged, F(1, 18) =
153.50, p < .01. Results are given in Table 9-2. Pictures printed
with words: took longer to name than clean pictures. The interaction

9

' (/- Insert Table 9-2 about heré.

¢

- ' between this variable and time of testing was not significant F(1,

¥ . - 18) = 1.61, p > .10. Timeof, testing exerted no main effect, F < 1. Va
In order to determine whether 1nterference declined on the. posttest '
for the old~tord readers, a matched—pair t-test was nducted.
Results were negative, t(20) = 1, HT, P L05. Thi finding suggests
that diminished interrerenpe observed among speed learnera on the.
posttests in Experiments 1 and 2 can be attributed+to é€ffects of word

. .recognition trainingvrathen than to praotice.‘

’ : latencies for old-word readers. Picture print ,condition interact
with presentation order, F(1, 18) = 7.39, p < 05. Apparently the
amount of interference was somewhat greater when clean pictures were

One other-effect was detected in the ANOVA of'picture-namingéé

L 4 : _ e
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Readersa

(N = 20)
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-

New-Word

(N

"
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.Readersb'

[

'Words Correct (max.

Table 9-2

Mean Latenties in Seconds and Meaﬁ Words

Correct on the Pretest and Posttest for

Untrained Readers in

[N
Measures
Pictures Alone (sec.)

Pictures + Words (sec.)

Interference

1}

Word Latencies (sab.)

Pictures Alone (sec.)

: Pktures + Words (sec.)

Interference
Words Correct (max. = 20)

Word Latencies (sec.)

y

8For pioture -naming latencies, MSE (18) =

bFor picture naming latencies, g (8) =

Experiment 3

Pretest

18.3
32.8

-14.5

}
’

20)

»

19.1

o

Y 20.2

27.17

= 7.62
11.68

& .
Posttest Mean
18.8 18.5
31.7 32.2
-12.9 g
Y
19.3
!
13.0



‘ .

named before the word-printed pictures than when they were named after
the word-printed pictures. This difference was due primarily to a
slowdown in naming the clean plctures when this task followed thae
distractor-word picture task. Why this should be s not clear. Such
an Interaction was not detected in the other two experiments.

Analysis of word recognition latencies for old-word readers on
the "pre-" and "posttests" revealed that they were faster in reading
the 1ist of distractor words the second time around, t(20) = 3.5T,p <
.01. (See Table 7.) The.difference between these means (1i.e., gain
of 2.1 seconds) 1is somewhat lesgs than the gains observed 1in
Experiments 1 and 2 among old-word/speed learners (i.e., 3.8 sec. and
3.5 sec., respectively). A t-test comparing these differences (i.e.,
Experiment 1 combined with Experiment 2 mean, difference-versus
Experiment 3 mean difference) was significant, t(63) = 1.78, p < .05,
indicating that training in the first two experiments did increase

ord reading speed beyond that occurring when the word-feading task
was 3imply repeated. :

LN IS

.Since the main purpose of Experiment 3 was to obtain control

" subjects for speed rather than for accuracy learners, fewer accuracy

controls were opseased (N = 9). Analysis of variance of their picture
naming latencies revealed only a main effect of print condition, F(1,

(8) = 9.08, p < .05. As reported in Table 9-2, pictures with words’

were named more slowly than the clean pictures. . N other éffects were
significant (p > .05). A matched-pair t-test revealed no change in
the amount of interference on the pre- and posttests, t < 1.
- Ly B

Discussion .
. Zlagcusslion

To review, three experiments were conducted to clarify word
training effects on performance in the picture-word intefrference
task. Results were somewhat surprising. It was expecteyd that word
recognition training would serve to increase the amount of -
interference created by the words in the picture-naming task because

“3sub Jects would be learning to recognize more of the words

automatichlly. This turned out torbe true for subjects who learned to

read distractor words which were unfamiliar to them prior to

training. However; the opposite effeoct was observed among subjects

who could read all the words initially and who learned to read them o
faster during training. These results confirm the importance of

distinguishing between effacts of word recognitidn accuracy and word

recognition speed in the picturedword task. Apparently, training
sub jects to read distractor words more accurately serves to increase
interference whereas training subjects who already know the w®ords to
recognize them more rapidly serves to decrease 1nterference. .

Although at first glance it may seem that present: findings Raise
doubt about the adequacy of automaticity theory in acoounting for A
interference patterns, this is fot so. The reason that results do it
Square with predictions is not thé fault of the model-.but rather_the

failure of initial predictions to take full account of the model and
. to distinguish between training effects involving attention and

G L7
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training effects Involving speed, If differential predictions had ~
been creatéd for the two effects, then interference patterns would
have come as no surprise. Recall that the &oncept of automatioity
entails two types of cha es’yhichfoccur when readers learn to
recognize worda automat&y, One change i3 the elimination of
attentton as a requirem or word recognition. The other change is
a gradual reduction 4n’broceasing time required by the cognitive .
apparatus in recognizing words. Findings make sense if intérpreted in
terms of both types of changes, the first type accounting for results
with Aew-word/acocuracy learners, the second type for results with
- 0ld-word/speed learners, In the case of couracy learners, printed
words produced more interference followi g training because subjects
learned to recognize a greater number of distractor worda without
attention, and so more of .the words were inadvertently, processed on
the posttest than on the pretest. In the ,case of speaed learners,
- these subjects could recognize most -of the words{without attention at
‘ the ounget, and .so word training did -not. produce any changes 1in
‘- attentional demands., What word training did was to speed up or
unitize the mental operations required for pro¢essing the words. ’
Distractors produced less interference on the posttest than the . .
pretédt because the words were able to move through the central
processor in less time, us allowing the pictures to enter sooner and
be processed. Given this interpretation, findings do appear to
support automaticity theory. They provide evidence for the
distinction between attention and speed as separate criteria defining
automatic word processing, and they suggest that children learn to _
recognize words without attention before they achieve maximum seeed in
processing words. LA

It i1s interesting to note that present findings and their .
interpretation are condistent with a model of the reading task [
proposed by. Perfettl and Lesgold (1977). They portray the process of Y
reading text for meaning as requiring conocurrent execution of at least

two separate operations: decoding words and interpreting sentence .
meanings. Both of these operations must be handled by a limited

capacity processor which cannot execute both .at once and so divides o
its time between the two operations, with word recognition receiving

priority. To the extent that words can be rg¢cognized rapidly, they

consume less time in the processor, thus peimitting sentence .
operations to be. executed more promptly. Ib the present study, this
. .was the interpretation given to results for speed learners ho were -
¢ . Simultaneously naming pidtures and processing printed words, albeit
inadvertently. If the ploture-word task can be regarded as analogous : -
 to the, task of reading text, then present results lend appeal to L ’
Perfetti and Lesgold's model. : - '

LT . It 1is interesging to.note that 1hterfenghdq.pattgrna_gbserved in '
-~ . 7 the present. atudy can also be detec .ed in the study by Pace*and T
;. .77 . Golinkoff (1976) ugh they do not focus upon these patterrs or teat :
) ‘ them for signifi/cénce. Pace and Golinkoff. imposed a set of _ A ’3‘-
hard-to-read distractor words on pictures and gave these to good and .
poor réaders in the third and fifth grades, From subjects' word
'reoogn1tion\gprformanoes, 1t s evident'thgt the good third-grade BN
‘readers were more_aqourate in reading the words than the poor third.
: . : . e . . S .
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grade readers. In contrast, the goodﬁrirth—gradera differed from the
poor’ fifth grade readers not In aocuragy but- in speed. They
recognized the same number of distractor words bu they took less time
to read them than the poor readers (t.e., mean ]2€;00183 = 10.8 gsec.
vs. 22.9 sec.). Interestingly, in the plcture labeling task, the
Interference patterns di¥played by these two grade levels were
‘opposaite. Comparison of piloture-naming latenobdes with and without
distractor words reveals that good third graders. experienced more
interference than poor third graders (i.e., 19.6 sec..vs. 12.7 sec.)
whereas good rifth graders evidenced less interference than poor fifth

~graders (i.e., 11.0 sec. vs. 166 sec.). According to the explanation

proposed above, interference was greater among good than poor third
grade readers bqoause the good readers recognized more of the
distractgrs without attention. Interference was less among good than
poqr'fifzh grade readers because the good readers processed the
d¥strdcting words faster. .

<

Although the automaticity-explanation is favored, one might
attempt to developWan alternative account for the decline in _
Interfererice among old-word/speed learners, an account involving the
idea that training built up some sort of immunity to the printed

.words. For example, one might speculate that perhaps word training \

enabled readers to become more familiar with the visual forms of the
words and so made ft easier for subjests to ignore or divert their
attention from these forms ng the picture-naming posttest.
Arguments against such fg‘gneatioﬁ can be offered. First, speed . .
learners praocticed reading each distractor word only three times

during traihing, This is hardly sufficient to breed excessive
familiarity with printed forms. Second, word training was always

-conducted on q\;eparate day from the posttest. This precluded the

operatioh of any temporary word inhibiting effeoct such as semantic .
satiatfon (Lambert & Jakobovitz, 1960). Tht , 1t makes no sense to '
argue that speed subjects learned to ignore wérds while acouragy

sub jects did qot.7-Thé same training procedures were used with both
groups. In Yact, acourady learners saw 'the words more times than

speed sud jects, yet training made them mgrg; not less sensitive to the .
words. Thus, the word immundty hypothesis does not seem adequate as

an explanation. . o

-

Experiments conducted with xhe\pioture-wordrstroob task by ‘ <

Rosinski and his colleagues and also Ehri (1977) have been directed at
de:inatraping;that word interference. arises -from semantic sources.

- For{ example, Rosinski (1977) showed that sematically related words

create substantially more Interference than semantically unrelated
words. In contrast, the ifterpretation given to results of the \
present study has avoided belng specifio about what aspects of words
produce thé inorease or decline in interference followirn@ord >

training. The queatiy:
interesting and awaits inveastigatign: : R

[~

¥ -
\ .

ffﬁs&mé 1mp11§atiohs of present rihdings roﬁ béginnihg reading
struction can be offered. Results suggest that there may be. value
ip teaching children to read won@s'nbt only acocurately but also -
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T .+ rapidly. To the extent'that words are prooessed effortlessly) )
. o attentlion and other mental resources can be devoted to hlgher level
o comprehenslon and thinking processes. 1In- addition, findings suggésh o
T that, only a moderate amount of practice may be required for beginners G0
' g to attain automatic levels of proce&sing In Experiment 2, most. speed . ;o
" i  learners studidd the words only three times, and moat ‘accuracy o )
* : learners only five times. -In discussions of automaticdity, ustally . N
) S extensive prnctioe is thought to be needed. to efféct significant , T e
) change. . In. -sum, findings qf the present study. suggest that beginning = | . .
* readers can -benefit from: pnaotioe in identifying printed words. . The ., - S
T next step is to gather experimental .svidence tHat these beneftts L
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The goal Bf this research project was to understand more about :
how beginning readers acquire knowledge of peinted words, - knowledge °

""of the sort which enables them to apell words fairly accurately and i s

)

-
.* .
4

. ) )

e
o .

" figures but as sequences.of letters symbolizing sound_segments
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S : wzsgs have a sémantic-identity| something like a dictionary e o
. . [P df' - .

lesrmito spesk. . (1T

'.:,( ‘

 ,'-“.Ih”ordérstéibeooné:&.:isugl ;;@ppl‘fo; all bf a word's | e
1dentities, thé orthographic form must’ be amalgamated not JJ}t with - F”lil\ L

to recognize words correctly and quickly as-they are reading text.

" A theory of printed word learning provided the framework for this o o

research. . : , ~—TN

3 -
Al

~

" " The theory has been lgbeled "Mdrd identity amalgamatioh o
.+ theory."™ According to this-view, the most important capability to

. be acquired in learning to refd is Hparning to redognize printed, -’ °
words acdurately,’ rapidly, and al3o completely in the sense that -a _ .
word's meaning as well as its pronunciation 1is apparent when the

“printed form is SOGNQ/\_ _ y

. b} - - ’ ~
- Children already possess substantial linguistic competence with . Y
apeogh_yhen they start LQ;FHThE\Qg_read. The major task facing them
i3 learning how to incorporate printed language into this existing
knowledge. In English, the most perceptible and dependable units of
printed languagé are words, so .it ‘is at a lexical level that * . ,
.children work at issimiiatfhg print to thelr existing linguistic )r
. . i

LY

The léxicon’ is gonceptualized as a store of abstiact word tunits

' having several dfffferent facets ‘or identities. Every word has a

ro honological ideritity oompriaed'of'articulagory| acoustic, and _ i
. ,w~.1§EoE§gZo properties., Every word has a syntactic identity specifying _ o
y “~ how t o

ward typically functions in sentence contexts. And most . o

nitioniffrncqouident;tips re %cquiréd'by.ohildren-when they -, &~

- - - @

. ¥

o

- g S . o, e s .
_ In the oourse of learning to read, another identity is added to. - ,

the lexlcon, $he word's orthographic -form, which gets established in  _ o

memory as a visual image. The torm_amalgamaﬁ}on.refera to processes. = -

by which this orthographic identity merges with the word's other -

L}

L3

»

> 3

- 1dentities to form a single unit in lexical hemory. . ST >

':vOrthogiaﬁhiéfiqgg§3ﬁ§fe_acqhibed not as rotely memorized visual o
detected In a word'a pronunciation. Tp set up ‘images in‘memory, the .-

‘.fnéader{puat.alrpaQy Know how ab-lenat_apge:ot'thp_lgttpra aymboiizq\-__ oL
“-sounds.and he must, notice and process. these as he reads the word. . , ,*l‘. SR

Td the xtent that-a word's,letters are amalgamated to its sounds, a N T
'gbnplote-lngaQQinleqYorthograﬁhio‘imagqﬁis'sepurad.in-henprygﬂL‘ e

! 16 apd - -

tha word's phondlogical représentation but-also with 'syntact . N
semantic information. ‘This ‘odours, as rdaders’practice pronouncing™ S
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T and 1nterpréting printed words while tﬁey are reading text for T -
e - meaning. When orthographic images come to symbolize meanings as

pell as sounds, their possessors can read and interpret words
accurately and quickly, and alao they ocan spell words. . .
_ . . In our firpt experiments, we wanted to show ‘that_grthography can
A function as a mnemonic device, that it can be used to preserve
: * sounds in men when it provides an adequate printed symbol for -~
- .those sodnds. We already knew from a previous study that young
. children have difficulty remembering nonsense ayllables. We
e . - designed a palred asbobiato'boﬁnd'learﬁing task to explore whether
‘ seeing spellings might impgpve their memory for meaningless sounds. .
. " Beginning readers (first and secand graders) were glven several
\.‘ e trials to learn-four oral donsonant -vowel-consonant nonsense _
' *" ™~ ‘syllables such as MAV, REL, KIP, QUZ. Recall of these responses was
_ . vprohpted_by a variety of stimulus cues in four experiments., What we
. ) wanted to determine wad whether we could boost or impair memory for
L 4+ . the .soupds by having children engage in.various types of study
. - activities between the test trials. The followlng types of study
' activities wers compared in one or another experiment: *'_T,

-~

L

. Having children look at correct spellings of the response sounds
‘Having children look at‘miaapellings of the response sounds
.« Haying children listen to correct spellings and form visusal
o images in thelt heads _ . R
-+ Having children Pehearse the sounds one extra time .
AT ﬁ;;lng children listen to the sounds broken into component sounds
' Having children listen to oral spellings of the sounds.

We found that children remembered the sounds best when their study
aptivities consisted of looking at correct spellings or forming .
- . syal impges of oral apellings. Performance was poorer in the ' '
v - other conditions. Looking at misapellings made it especially hard S
—_— _ -to learn the sounds. When we examined the errorg made by our = . h .
o T - learners, it was apparent that their difficulties centered on :
. _*" . remembering the rqigonaos, not matching them up to stimulus - _ ¢
o A -prompts. We interflet thesé résults to indicate that spellings :
48 .Y improve nquory_(p( sounds because they induce children.to form _
‘ e brthogrtphid=@pgg§§1_and,tﬁene'imagos preserve the sounds in memorz:

might be the 'meéchanism which- enables children td- stor® and remember .
e ““the grinted forms of ral words? In the above experiments, we |
W .+ sought correlational c;s::ncetob.thiq‘poas{bility._He d1f1ded our

.. The next thing we wanted 4o find, out was_whether this ability . ' ‘»“*_

‘firat graders into ‘sugcyasful and unsuccessful )earners based.on - . ' . ‘
“their ability to use s ings to remembér thé sounds. Then we - C '
(-7 .. counted the number of printed words these two .groups were able to. - . U
M read on a word identification test. This test included 1rrogu1ar1yﬂ_ . '
e spelled words which children.had to have séen before in ordefy to - -

a recognize., We expeoted that successful “sound learners would be R
SRR -_-tl___lill't.g- -.\/1_th_,l many 'prq._n.t:ed words whereas 'ch,iidron laclging an’ .

.....

PR .

- Y ;Q%\‘ R L
Ly N A S
. . o " L - _'_’ ' '. i - . I_. .. . ' |
~ 179 o PA .. | .. o L ",,, : .




b orthographic memory would know relativoly few words. This
expectation was cpnfirmed. Subjects fell into two distinct grouﬂb ~
Those with orthographic mem s could read most or our words while :
those without ocould read vs’ew words.

Although these results fall short of demonstrating & causal ‘-
relationship, they argy at least consistent with tho_plaim that when

children learn to read, they atquire.an orthographic represent-

ational systea and thia oapabiiity ‘enables them to build up a

e = repertoire of visual images for words in lexioal mamory.

We have undertaken another series of experiments to explore the

o nature of orthograph®c images. One question we addressed was L

T { whether all the letiters in a word's spelling get deposited in memory

‘ when the printed form is learned. We: reasoned that if orthoggaphic

images underlie the word learning process, then silent letters :

N should be as firmly planted in memory as proneunced letters. . : r.

r However, if an alternative view is more accurate, that Is, if words -

' ~ are always prooeasod‘ by decoding print to sound, then silent letters
’ ahould not be very well know. -

To test thid'ﬁypothosis, we designed a nemory task to compare

the salience of pronounced and Sllent letters in rds. The task ’
" bad three parts. - First, we had second and third ghgdera read all
o . the words to make sure they knew them. . Next, we had subjects : ~
- imagine the orthographic forms of each uordjandadecideAuhdther it o .

oontained a particular letter. For example, they imagined.the word
" "kind" and ‘ere %sked, "Does it have an N?" All of the letters grere
~ in noninitial positions. Finally, we surprised subjects with a ¥
s recall task. Each letter was shown and children were asked to
" . identify the word they had 'imagined for that letter. We sxamined
' - - two aspects of their performance: their success in locating the &
. letter in the imagine word, and their ability to recall the word
J ' when-shown the letter prompt. We reaspned that, \f both lettor
types are firmly planted in memory, then performance on-the =~
" letter-locafion task should be near ceiling, and,silent and -
pronounced letters should prompt equivalont recall.

A

S S .

: o The results were not quite as we. oxpootod but good onough. In . -~ -
- : * the )letter locatidn task, our ‘subjects were aware of almost all the ' Nt
CREIE " AR silent| letters in words although a few more errors were made in
o ailont thln pronounced lottcrs, ln recalling the wopda R

o " better. rdqall than pronounced letters. ~We repeated the—®xperiment | _
with a dif nt design and new words and;obtained the same - o
ese tindings,.wo oonclude’ that sident letters are T R
1n -c-ory lthronounood loifars, porhapa more 803 -

- o ) The . noxt*quoat on we -raised was how are silent lettera C toe
S  rewembered? . According to amalgamation theory} letters are supposed o
. o to symbolize soundy to be secured in memory. Perhapg whole visual * « .
. +» - . . forhy odhmbe retaingd provided only gg!g or tpe lqtterq are groundad~ T

: > an sound. " AR : ) ; . _ e l‘\, 5
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In the next study, our.aim wis to find out how easy it is for .
seoond graders to remember visual {Brma which contain ailent or ‘
redundant letters. We created two spellings for some pseudowords,

...a.gmn unusual apelling and a more straightforward phonetic spelling,
and we compared children's memory for the spellings. We redsoned
Uit 1f memory has a visual component, then our unusual spellings
oughit to be remembered. We taught second graders fo read 4 regular
. and 4 unusual spellings as names of pictured animals. Then,
{ following a delay, they wrote these words from memory.

| We found that the children remembered original spellinga quite = { L
well. The unusual visual forms were misspelled more often than the _ '
regular forns.\ However, it was wot the case that unusual spellings o
were rorgotton. When he looked at the particylar letters retained .
. in nisapellinga,‘ya found that subjects did not abandon the forms
they had seen in favor of straightforward phonetio versions. Rather
they tended to retain salient letter pa ns. We oould tell this
because these patterns were produced ondy by subjects who had seen
“i that original version of the spelling. T
These results reveal that both visual and phonetic factors

participate in the storage and iecall of orthographic forms. R

However, this study does mot really olarify how importanf sound 1is . | v
- 1in securing visual forms in memory. Our second graders y have
L remembered the unusual spellings because they yecognized these as . N

less frequent but acceptable symbol combinations for the sounds. Or .
they may have renenbered the letters as unpronounced viSual elements.

' . We designed another study to see whether qpilddep woufa be able . .
: to remember letters which could not be grounded°1q_sound. We nade\ 1} +
‘ up some tri-syllabic words such as as "rostenlust," where the .smoond\;d v

I:A

~ unatressed syllable oontaina a nog~-distinctive schwa vowel, in tii
oase, "tun.” .In the spellings we foreated for these’ words, we varie _ .
T the vowel letter symbolizing this pchwa yowel. Our purpose was to . 8T
' see whether readers would be ab19 ‘to remember the particular- . T

letters. We reasoned that if they could, then they-would have to be -~
doing it visually sinoce the sounds were non-distinctive. ﬂpuever, e T s
we were wrong What some childiren did as they practiced readtng the . ~-- " _.
' ' wvords wyas to divide thesq 4into ayllnblga, to pronounce each syllable AR
T ' with stress, and thus to convert -the non-diatinotivq -midd}le sohun N eyt
R into s distinotive sound aymbolized by thd letter appear there. B ),“",, Y
In the case of "rostenlust,” they saw. the letters T-E-N afld satd  ~ = . =~

O ‘ ros-"tenP-lust not rc 'tun"—lust. Thus, our efforts to study Ly "
v "y visual. ry wor0't rted by our léarners' tendency to or ate~/4“ Lol '

B c ;roldvant s for lotters 1r the. aounnp wprdn't already there hero. ; //A ,4/

i .to<go_after this other possibility, - We reasoned to , when -)
f:" s people avquire orthographic images and learn how ds are spelled, -
.,  they come toethink differently about these words than people who. N N

_— A ““have not learned.the printed forws. Maybe &5 peoplé learn letters - ', I
oo 1n a word's, spolling and ror- lebber-sound analgnns, they aoquiro a )

Y E H‘ ocidod to drop our purauit of, viaunl -&nory ton:;hzrily d

. - o= . M
. - . .
., . cd . s -
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- new conceptualizatiort of 163 sound structure, particularly if the
spelling includes lotgers aymbolizing additional or different sounds.

To check this out, we searched for words with a discrepancy .t
between print and aound that is, words having letters which .
. aymbolize syllables or phonemes which are deleted or not separately
artioculated in the pronoynciations of these woids (1. e., T in
"match," ER in "interesfing"). We selected fourth graders for our
.expeﬁiment To assess How they conceptualized the sound structure of
oy . these words, we had them divide the words into syllables or
égg ptonemes. Aftarvards, \we had them ppoll he words.

. : We predicted that hildren who kn he.ppellinga would ségment .

\ i\ the worda to include the extia aouﬂda synbolized in the spellings L " e
" whereas children who did not know the spellings wquld not inqlude -
\ . the extra sourids fn their segmentations. Also, we expected that

) - extra segments would be allocated for words spelled with these extra:.
) létters but not for parallel words lacking these letters. For

le, ?pitoh" is apolled with an extra T but "rich" 1s not.

L

pulta_qﬂ.thih atpgy'aa well ‘as. an experiment with pseudowords

rmed oyr expectationd. Apparently, dearning spellings may

e readers to reponceptualize the 3ound struoture to include

s symbolized by extra letters. These results are interksting

' -theoretically beoause tﬁey auggest one way that silent letters may

.+bd ‘secured in memory. Also they are‘ consistent with oyr view that
lgttor-aound qnulgpmation undarliea tie word learning process. :An

" interesting iuplioatlon of these ftndings m{ght be mentioned. They -

_explatin .ope way that dialect speakers may learn the standard English .
pronunciatin for some worda,,through spellings which clariry which
\&Q%?da are uuppoaed to bq\thoro. . -

w~ 7 : Q

-

-t

Y 7 "7 We conducted two ﬂetud}.eak to ddtemino whether beginning readers °
'y« .would be able to remd and spell words better Af they received - -
instruction and pfactice {n the formationeof. orthographic images of
these words. Firat and second graders leatned.how to imagine the .
. ‘apollinga or several uopda\and received feedback on the adequacy of
. their imagems‘ In the ocontryl “cdndition, words were viewed and read
: v but never inod. We d!p %ed that, image training would help ’
‘learners for- more complete rthqgrahic representations of words in .
meiory and this in turn would enable them to read the words more
I : accurately and rapidly as well as spell the words. ‘However, roaults
R .7 fell shortewof*expectations. Although image training 1mprov
- . - ohildren's ability to 11 the words they learned, their dord
SRR .rotdins skills remained \unaffected. . , - - )
. : X o
R In the quhouentioned gtudioa, our foeus waa upon the prgﬁesaos \
' e 1nvolvﬁd in getting: Qrtho;raphic images into memory. In the hext R
- ", atidies, we examined whether different kinds of experiences learning v .
S, .to rea® words would influence the storage of orthographic images. - -
- "+ - Also, we were interested in the effects of learning conditions on. S
g ¥ aoquiaibion of the aenantio 1dent1tios of printed wongs. He T e
- A ) -
..."..- . . - ) . r e '\' O - . -‘ k'_ ‘.‘ - ) -
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expected differences in both ocases depending upon whether children
were taught to read the words in isplation\on flash cards or as part
of meaningful sentences. We predicted tha isolated word readers
might learn more about the orthographic forms of words whereas
sentence fegdera might learn more about their meanings.

" Expectations were confirmed in two experiments, ope in which/
children were taught to read homonyms (1.e., hall, haul; whioh, -
witch), another involving functions words (1.e., might, which,
enough). Both groups of children learned to read all the words )
accurately. However, ‘flash gard sybjeots could read them faster-and .

"they included pore correct latters in their spellings, ereas ...
sentefice readers were more accurate in identifying the meanings of
~ the words, These findings ‘point out the importance of teaching. '
(’ ‘sight vocabhulary words by having children read the words 1n'svg;1ea
rather than on flash cards. This is necessary to insure that
meanings of words which are ambiguous or lack clear referents are
activated oorrectly and attached to printed words 1in memory. .

' Results of these studies contrast y¥ith results of the image , .
training studies in an interestng way. Apparently, the nature of ‘a ~
- child's reading experiences with words influences how well he can
spell the words, with isolated word reading ylelding better
spellings than context word reading experiences. However, the
nature 6f a child's experiences learning the spellings of words does
not influence how well he will be able to read those words. This )
suggests that'in learning a aspecified set of words, reading benefits
* spelling butﬁapelling does not benefit reading.
In a final study, we searched for evidence that a beginner's '
vord reading skill would influence’ how distracting these words would

-

: be in' a task where the reader tried unaucbe”fully_ to ignore the _ __ .
v _words, We wanted to find ou whether, 1f children were taught to _ RN
i read a set of words more ac 1y and/or more rapidly, the words "% ' _

would become more distractihg or leas distracting. The task
required subjects to name a series of lihe drawings of familiar
objects. We measured the time took fhem to name the pictures
with and without the wordas pri ovey the pictures. We found that
the words became ‘more distract L children who did not know
the words initially and learned to read them accurately whereas the
words became iapq distracting among children who already knew the
words and learned to read them faster. Results are interpreted to
R show how different levels of word reading skill influence how the
sind divides its time in processing information. ' '

. _
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